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IN L AMATEUR
CRYSTALS

~ FA·S

Priced from $3 .30 to $10.00

Spec;ify crystal type and
... frequency when ordering.

~ FM·9

FA·9.

~~ 1M ' l " HI _'
• !(lOll · l l99 ~c f<.~ l .,.i l '~ I'
• 1500- 1799 kc NO! ,.,il,M,

f . M;am, n\.ll • 11100_ 1999 lc Nol ''',I'~II
200ll - 9999 Ie 8000· 9999 999 U:

101m - 11999 ' C llXlOO -!!l(l)(I ' C
1:.000 - 20000 kl: lSOOt· 1'l991"" I e,. 1•.99 m, Not " •• l,bl .

O. tt lOne (3l"dl ". 19.99 me 2(1- 39.99 rnt•• 59.99 me 40 - 59,99 me
00- 75,'1'1 '" , 60· 89 99 Ott

o."ton. ~thl ". 9U'l .oIC 90 - 100 IIIC
Nol ....'Itbl. 101- 109.99 -e

Ou'lao t '"' .... m- 110· U7 -e
• AlII.. l h' " to ... dlJ pr oc:tn,"c·

18 NORTH LEE. OKLAHOMA CITY, OKLAHOMA

L CRYSTAL
SWITCHES

FREOUENCY
CONTROL

When you design or build . . . com
b ine International crystals and crystal
switches. Switches available from
3-position to 24-posi tion . F or an ten nas
an d laboratory work use In te rnational
coaxial switches.

Priced from $2,75 to $19.50

1. 5-121 Triple Socket Crystal Switch. Cat
No. 150·126.

2. AC-44 Single Pole, 24·Position Crystal Switch.
Cat . No. 150-131.

3. 12-Pos it ion Crystal Switc h. Cat. No. 150-163_
4. 3-Posi tion Coaxia l Switch. Cat . No. 100-112.

Amateurs throughout the world de
pend on Interna tional crystals for
precision frequency con trol.
Manufactured by the same h ighly
skilled craftsmen who produce Inter
na tional commercia l crystals for the
broadcast industr y, two-way radio
commun ication, and ou r space and
m issile program.
International Amateur Crystal s
1000 kc to 137 mc- .Ol % tolerance
Wire moun ted, plated and hermetically sea led
in metal holders. FA·S and FA-9 are HC/ 6U
pin type. The FM·9 is an He /ISU pin t ype.

Write today for International's Free catalog
of precision made crystals and equipment.

the PERFECT combination

for
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de W2NSD/l
ne ver sa y di e

The moving of offices that was casually re
ferred to in the last editorial turned out, when
reduced to practice, to be quite a process. It
is a big deal for an ordinary family to move
across town. Your imagination would be stag
gered at the amount of ham gear that I have
gathered down through the years. I was
staggered when I looked it over. And all this
had to be packed up and moved 250 miles!

One of the commercial movers came out
to give me an estimate. He blanched. I had ex
panded to fill three and half garages, all of a
seven room apartment and a good deal of a
full sized house. He calculated $2000 if we
did all th e packing, but I got the idea that
this might turn out to be low once they found
out how solidly packed those garages were
and how heavy radio equipment is. I started
calling rental truck companies.

U-Haul seemed to have one of the best
prices so I rented one of their 16-foot vans
and started loading. It held a lot more than I
thought it would. Even with Virginia, me, our
subscription man and two local hams pitching
the stuff in, it still took a full day to fill it up.
Perhaps we were a little too enthusiastic in
the loading for when we stepped back to
survey th e results we noticed that the truck
springs were bent backwards and the six tires
almost flat from the weight, It was obvious
th at the truck could never make it.

It did come close though. It got to within
one half mile of the house in Peterborough
before one of the tires exploded. Luckily the
tire vaporized right in front of the local Gulf
station, winning them the job of trying to lo
ca te a jack strong enough to allow repai rs.
It was a warm da y and the first jack sank into
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TOP VALUE
COMMUNICATIONS RECEIVER

• 90 Watts Phone or CW on 80 Thru 10 Meters. Built-in 3.
Section low·Pass Filter. Cl ear, Ch irpless Grid Block Keying
Dolla r for dollar you can't beat this new lafa yette startnte
tran smitter. Easy to bu ild and operate. it glistens with qua lity
and performan ce all-over. Features in addit ion to those l isted
above : 5 crystal positions and provisions for external VFO.
illuminated edgewise panel meier and pin-net work output for
proper antenna match. Buy one now - we know you' ll be sans
fied with it.
I(T·390 _ _ Net 82.75

KT·200
in Kit Form

64.50
HE·l0

79.95
WIRED AND TESTED

NO MONEY DOWN

..

99.95

THE LAFAYETTE HE·3D

:~~~~;~~~~P~ro;fess iona l QualityCommunications
Receiver

COMPARE QUALITY!

COMPARE PRICE!

LAFAYETTE RADIO
fOR BIGGER VALUE-PROGRESSIVE DESIGN

• <T
Announ Clll l:'

the NEW STABFLITE ™

90 WATT PHONE
and CW TRANSMITTER KIT

MADE
IN USA

• TUNES 550 xes TO 30 Mes IN FOUR BANDS
• BUILT·IN Q·MULTlPLIER FOR CROWDED PHONE OPERATION
• CALIBRATED ELECTRICAL BAND SPREAD ON AMATEUR BANOS

80 THRU 10 METERS. STABLE OSCILLATOR AND BFO FOR
CLEAR CW AND SSB RECEPTION. BUILT.IN EDGEWISE S·
MET£R

Sensitivity Is 1.0 microvolt for 10 db, Signal to Noise ratio.
Selectivity Is ± 0.8 KeS at -6db with Q·MULTlPLIER. TUBES:
6BA6-RF Amp , 68£6 Mixer, 68£6 asc., GAY6 Q·Murtiplier
BFO, 2·6BA6 IF Amp., GAY6 Det·AF Amp. ANl, 6AQS-Audio cut 
put, 5Y3 Rectifier.

• Hia:hly Sensitive Superheterodyne Rec, lytr
Sect ion for 50-54 Me

• Effective Series Gate No ise limiter
• 3·Stage, 12-Watt Transmitter with 2E26 Final
• illuminated Panel Meter for Plate Current and " S" Readings
• Pi-Network Transmitter Output
• Built·in 117 VAC and 12 VOC Power Supplies
• Push·To-Talk Ceramic Microphone

Provides maximum convenience and flexibility in either
mobile or fixed operation.

• SUPERHET CIRCUIT UTILIZING 8
TUBES AND RECTIFIER TUBE. BUILT.

IN " S" METER WITH ADJUSTMENT CONTROL • FULL COVERAGE
80-10 METERS. COVERS 455KC TO 31 MC • VARIABLE BFO
AND RF GAIN CONTROLS • SWlTCHABLE AVC AND AUTOMATIC
NOISE LIMITER
The Communications Receiver t hat meets every amateur need
available in easr-to-assembte kit form. Signal to noise rat io 1$
10 db at 3.5 MC With 1.25 microvolt signal. Selectivity is -60
db at 10 kc, image reflection Is -40 db at 3 MC. Tube s: 3
6606, 2-66E6, 2-6AV6, I-6ARS, 1- SY3.

Made in
U.S.A.

114.95

Add re$ S .__... ._..__.•.....•__.•.__•.•__.._••._•._._._ •.• •__.•••_ •...•.•••••.__._._.•_. _

-------------------- __ 1
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Here'sareal cloud buster! 60 ft.
of towe r, E-Z Way quality, that
will put you way out in front on
6 meters.

E-Z installation? You betl This
one goes up like a rocket.. .
and it is only a two man job.AII
the space needed is one sq . ft.
Crank up to 60 ft . and down to
21 ft .

Model

BA-<S0·46G $259.50
GP·60·46 P 264.00
GP·60·46G 324.00

I I triband or 20 M operation
is d esired, this model may
easily be converted to a"
Medalist U4 0"!

Freight prepaid anywhere 48 U. S. A.

I F or free informat i on writ e
De partment " B "

the pavement in stead of raising the truck. A
larger jack was found and pressed into service.
This one did better. It got the truck up high
enough for the two wheels to be removed (the
inside tire bl ew out, of course ) and then
crump led, dropping the truck on it axel and
almost toppling the whole works. By the next
day they had enough jacks rounded up to get
the truck up and a new t ire in place. They
had q uite a time of it.

The second truckload was much lighter, be
ing mostly office desks and furniture. This
truck made it all the way to Springfield, Mass.,
before quietly exp iring b y the roadside. Oil
leak. After a few long d istance calls U- Haul
scouted up another truck as a replacement and
provided a man to help us change the load.

I decided to have a try at changing my
luck. The third load went up in an Avis truck
and made it without incident. That was worth
a lot more than the $10 difference in rental
rates. The fourth load also went via Avis. This
leaves one more load ye t to go. What an ac
cumulation! It is a monument to years of b uy
ing bargains in the local radio stores.

O pen House August 19th

W e're real proud of this new 73 home and
would like to h ave you come on up and say
hello. Since we are still going to continue
short handed for some time it will be a bit
unhandy for us to have people visiting at
random . . . we work a 16 hour d ay seven
days a week and still only get half the things
done that we should ... it will be much more
conveni ent if the visiting takes place sort of
between our press elates when we have a lit
tle more breathin g time. T he best time for us
would be on Sunday, August 19th. I d oubt
if we will have much straightened up b y that
time, but a t least there will be room for you
to get from one place to another and we see
what we're up to. Come on up. If you can't
make it on th e 19th, but find yourself in the
area , drop in anyway.

The house is located right on Route 101,
just E ast of Houte 202. You can't see it very
well from the road due to th e high hedge
around it . You turn up Pine Street and then
right in the first driveway. We'll have some
sort of sign up for you . Please , no gifts. I'd like
to serve some sort of refreshments, but since
I have no idea whether there will be two or
tw o hundred visitors I guess there is no way
to do it!

(Turn to peqe 70)

73 MAGAZINE
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NEW 't9G'ft
......... A ...~e.
...,.....,...., .....-."""'11"'-

for the popular 20-40 meter bands

" ~,

~ "

New compact lightweight unit features
Linear Decoupling Stub and Beta Match

SPECIFICATIONS

into a single 52 ohm coax ial feed line. For perfect pattern
sy mmetry, a broad band balun is an integral 'par t of the
matching system.

Net Weight , ....... .. ... .. ..• , . .••••••••.••• •• •. 54 tbs.
Boom length 24 ft.
Element l ength Approx. 40 ft.
All aluminum ccnstruction -, Alloy 6063T832_

Tensile strength 45,000 PSI
All hardware inotte-t reated to military specifications; all plastic

high impact cvccrec
Wind surface area . . . . . . . . . . . . . •. .. .. . . . .. ..•... . 6.9 sq. ft.
Turning Radius 24.2 It.

ElECTRICAL
Forward Ga in over a tuned dipole 20 meters .• . . . . .. ,. 8 .1 DB
Forward Gain over a tuned dipole 40 meters . . . • . . . . .. 4.9 DB
Front to back rat io 20 meters 20-30 DB
Front to back ratio 40 meters ., 15-20 DB
VSWR at resonance (typical) 1.2: 1
Nominal impedance .................•. ....... ...... 50 ohms
Power Capabili t y ,5 KW P.E.P., 3 KW AM

MECHAN/CAL

price $169.50

~'t,ail\ antenna products
8406 NE HjGHWAY 6, LINCOLN, NEBRASKA

See your local Hy-Gain dealer or
write far Duabander Bulletin.

The 20-rneter and au-meter ba nds a re becoming more and
more popular with amateurs because of more room fo r
expansion and low sun spot activity. That 's why the
By-Gain engineering staff has des igned this important new
anten na . The Hy-Ga in Duo-bander has three full -s ized
elements on 20 meters and two reduced-size elements on
40 meters. It's compact, lightweight, h igh ly practical 
and priced righ t.

Through the exclus ive Hy-Ga in development, the li near
dccoupl ing stub, the ord inarily outsize 40-meter element is
reduced to about % of the norma l size. T his makes the
Hy-Gai n antenna practical, usable where others won't
work out, but keeps performance sta ndards high.

The exclus ive Hy-Gai n advancement of the li near de
coupling stub ma kes two-band opera tion possi ble. You do
away with inductance and capacity t ra ps.yet the Duoha nder
clements sections can be dccouplcd very efficiently . The
li near leading principl e, another Hy-Gain exclusive, does
far better than a loading coil in red ucing antenna size.

A proven Hy"Ga in developme n t - T HE BETA l\IATC H
makes possible maximum ga in a nd low stand ing wave ratio
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Ro nald M. Vecelu ke W9SEK
Buckhorn Ranch Treller Perk
Lot BJ9
Des Plaines, Ill inois
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li ne Lt is centered with in the tank. This pro
vides alignment for t he t ube plate cap when
a ssembling the unit. T he end piece near t he
tube has a %, inch hole dr illed thru it to pass
the n uvistor. Both end-pieces are fastened to
t he outer line with three 6-32 screws on 1200

centers.
The t ube, socket, and all other associated

circuitry is in t he chassis ( Ll\I B # 1\10 -18)
wh ich measures 2" x 2" X 1%" . The socket
must be soldered to the chassi s to be su re of
a good rf ground. P ar ts layout can be seen
from P hoto #3. All power con nections are
made through the connector (Amphenol # 126
010). The mea ns by which the de plate con
nection is made can be seen from P hoto #2.
A sma ll feed-thru capacitor is soldered to a
corner of the chassis with a phone pin plug
soldered to the capacitor. A mating phone
pin jack is soldered to the outer shell of the
tank. When the tank is removed from the
chassi s for tube replacement, the B + is di s-

job which fi t s into a % inch hole and is held
in place with two set-screws . The "cold" end
of the inner conductor (Ll) is soldered to one
end of t his feed-thru. The plate end of L l has
a % inch hole drilled in to i t and, along with
cross sa w slo ts, makes a very usable plate
connection. The plate tuning capacitor is a
sur plus unit much like a small J oh nson type
"M." I t has four stator and five Rotor plates.
The two st a tor su ppor t rods are cut so they
partially st r a ddle the inner conductor and
are solder ed to it. \Vhen soldering, be sure the

W'---.---o6_3'1
AT 135,11,

,eo

Construction

T he general construction fea t ures can be
seen from the photos and sketch ; however, a
few additional words are in order. The major
portion of the tank circuit is constructed of
brass. The two end pieces are 1,4 inch thick
and turned to size on a lathe. The far-end
piece has a hole made to fit the plate by-pass
capacitor. A mica feed-thru was used for the
sake of sim plicit y. The one used is a su r plus

to 1200 me and lends itself to coaxial tank
ci r cui t configurations . \Vi th t his in mind, I
set out to bu ild a pre-amp f or 432 mc.

• •
ustng' nutnstors

A LT IIOUGH nuvistors have been on the
market but a s hor t period of time, they

have been very popular in ham construction
due to their high performance at low cost.
However , a s frequency rises, so do the prob
lems involved. At 420 me it becomes difficult
to get the control grid at rf ground potential.
This is because the familiar 6C' V4 has but
one grid connection and it is small in area.
RCA obviously recognized this fact and
brought out the latest nuvistor, t he 8058. This
gem has the control grid connected to the
small indexing lug on the tube and becomes
grounded when the tube is inserted into the
socket . Due to the desig-n, the 8058 is rated

Coaxial Line UHF Preamp

6 7J MAGAZINE



connected. This sa ves having to unsolder con
nections for ser vicing .

This may seem like a difficult way to get a
pre-amp for U HF, but it is more sa t isf a ctor y
than lumped constan t s. No guesswork is used
in finding t he s izes of the tank configuration
as t his is ca lculated ea sily by mat hematics.
::'tiany may r ebel at the t hought of machine
work, but mos t hams, I'm sur e, mus t have
do-it-you rselfera a s fr iends t ha t ca n do the
work. My t hanks to my father for his a ssist
ance a nd machine work.

o 0 0 W9SEK
C I-mica reed-t b ru
R"C~Ohm ite Z-460
Ll -In ner line }i" x 3-25/32"
Lz-c-Dutp u t li nk , I " lon2' n ear Ll
JI - ENC. UG-290/U
J ' - HNC. UG-625B/U
Socket-c-Ctnch #133 65 10 001
Chaijiji_LMB #MO_18

Improving the CC50
Larry levy WA2 1N M

Like ma ny other hams who r ead only t he
price tag when they are shopping for a piece
of equipment, I found myself with problem s
when I got home and tried out my new pos
sess ion. In t his case it wa s a T ecr aft CC50
converter with which I ha d hoped to get into
t he DX race for \VAS on 6 meters

This item ma y do well up in Ma ine, but
down in Br ooklyn the s t rong locals rode in
over ever y signa l and ruined my disposit ion
for a lmost a week. I finally decided that these
fellows were not going to get off t he a ir just
because I had problem s, so I got out t he tools
and solder ing iron to see ,v·ha t could be done.

While I had it apart, I also devoted some
t ime to improving t he noise figu re , which
looked like it could sta nd some improvement. I
am happy to report that with only a few
mod ifica tions, the CC50 turned in to a sat isf a c
tory converter.

The front end was fi rs t. C l a nd R2 were
removed and the hot end of t he a n tenna coil
was connected directly to the grid . T he subs t i
t ution of a n Amperex 6922 for the 6BZ7 rea lly

made a n improvement. The 6922 is a dual
triode using frame g r id const r uct ion (see 73,
November, 1960 for more infor ma t ion on
frame grid tubes). Both gain and noi se figure
were improved. (The t r ansconductance of the
6922 is over 12000 and the no ise figure was
considerably lower tha n the 6BZ7 ) 0 The 6922
shouldn't present any problems with neutral i
zation. Although the 6922 costs slightly more
than t he 6BZ7, it is a worthwhile investment
and it will probably outla st sever a l 6BZ7s.
(It is one of t he Amperex P Q 10,000 hour
tubes). It usually is a good investment to
spend t he ext ra money for tubes like this as
the cost per hour of useful life is lower than
ordinary tubes. The only circuit cha nge needed
for the 6922 is that t he va lue of Rl be cha nged
to 680 ohms.

This left me with a converter that had a better
noi se figure but s t ill had suscept ibilit y to cross
modulation. In t h is conver ter the cross modula
t ion takesplace in the mixer stage. To over come
this problem, I decided to cha nge to a triode
mixer using slightly higher bias. The triode
mixer wil l also have a sl igh t .ly lower noise figure,
although it is deba table if t h is will help recep
tion of weak signals a s the mixer is preceded
by t wo stages of r f amplification. A 6AB4
was chosen for a mixer tube because they
wor k well at the higher frequencies and also
because I had one in the j unkbox. Change the
coupling capacitor (C2) to a bout 27 mmfd if
it is any sma ller than t hat value. (For some
r eason, sever al of t he converte rs I have seen
have different values for that condenser). In.
crease the va lue of t he g immick capacitor used
for osc illator injection (C3) by twisting the
wires a round a few more times. The other
va lues should be changed a ccording to the
schemat ic. T he coils resonate without cha nge.
This reduced the cross modulation to a very
low level.

It is well worth the time spen t in t his con
version, the a mount being about one-half hour .
Although t his conver sion only covers the
CC50, there is no r eason why t hese modifica
t ions could not be employed in s imila r con
verters, or for converters for a different band.
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VHF with RDR

M"rtin Keiser W2VCG
Revmond De Vas W2TAM
140 Summit Avenue
West Trenton. New Jersey

MDC Industries . 933 North Schiller Street, Philadel
phia. Pa.

Mellhna Enterprises, Lynn, Massa chusetts

Front view of RDR show in g VFO vernier dial at
right , output cable with DC.3 0 hold er plu gged
into # I crystal socket in t he center, and

vernier tuning knob in front at the left.

some mobile eq uip ment. The HDR in the pres
cnt day market can be bought for about $25
pins sh ipp ing from ~IDC industries and from
Meshna Enterprises. It will be found that most
units are brand new complete with manuals
and crystal oven and tubes. The only item not
included is the power plug, and that can be
obtained by ordering A="3106A-16-9S from
any radio parts supply house.

H is difficult to understand why so few
-

or nc awl 375 V de for the plates. Antenna in
put is approximately 50 ohms which makes
it suitable for the standard multi-element
beams fed with RG/8U, BG/ IIU or BG/14U .
Size of the receiver is 21 x 16 x 9 and
weight as sold. uncra ted, is 45 Ibs. Hemovnl
of the d ynamotor lightens the unit consider
ably. The d ynamotor, by the way. is an ex
cellent 13V d e input job with 385V at 500ma
out and could very well he used to power

3J--
-.j

1
~. .,

Interi or view showing VFO mounting in dyna
motor compartment. The flexi ble porcelain
co upling is visible a t th e left, and resistor R2
can be see n a bove t he t ube shield of the 6417.

I N keeping with the general increased inter
est in the VIlF bands, it is only fi tt ing that

any suitable and available surplus equipment
should be brought to the attention of fellow
amateurs in order to further occupancy of
these hands. The unit in question is the Navy
Model HDH receiver. Th is receiver was a
companion unit for the 11AR radio equipment
and anyone fortunate enough to own the com
plete l\lAR equipment can connect the fur
nished cable from the BDB to the MAB
power supply and he is in business. For
others, a separate power sup ply will have to
be built. T he BDl\ is a crystal controlled su
perheterod yne receiver with a given range of
225111c to 390mc with the crystals supplied ,
but by the use of other crystals it is possible
to cover the entire 220 me amateur band with
out d iffi culties. Input voltages are 13V de
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CLIMBING TO INFINITY...

It is because of this fact that
TELco is progressing so for, so
fast ... . so steadily. Sam is
ou r Chief Engineer, and it is
h is guidance that enables
TELco to produce the ultimate
in VHF - UHF - SHF spec
trums.

SAM HARRIS (Wl FZJ)
NEVER LOOKS DOWN!

SAM HARRIS, WI FZJ.WI au
Design' Engineer in Porametri cs, Var
octor Harmonic Genera tion, Solid
Stotes, and a Pioneer in Moonbounce.

NOW ONLY... $8500
POSTPAID TO YOUR DOOR

\- -

FLIP THE SWITCH ••• and you're on 6 •••
It's here at last • . . the TELco 58·50 6 meter Hetere
dyne Transmitting Converter is absolutely the fin est
way to get on 6. It takes the output of your 20 meter
gear (AM, CW, or 5581 and gives you 30 watts output
on 6. It has a powerfu 6146 fin al, requires only 5-10
watts of drive, is stable as a rock. and a cinch to tune.
Available from stock immediately, so rush your check
now.

TAPETONE ELECTRONIC LABORATORIES, INC.
99 Elm Street West Newton 65. Mass.
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VH F amateurs have latched on to this gem,
unless the crystal con trol Feature has been
the deterrent. Crystal control is not the most
desirable receiver arrangement, but this article
will show how to make this a completely tun
able receiver without altering the original ar
rangement. The operator will then have the
choice of either a tunable receiver or a ten
channel crystal controlled receiver. It should
he added at this time that the conversion de
scribed is by no means the final one. The VFO
unit could be reduced in size and could be
housed in one box. The power supply could
conceivably be made small enough to fit into
the remaining space vacated by the dyna
motor, the if system could be returned to nar
row the band-pass and a nuvistor preamplifier
might work wonders as far as sensitivity is
concerned. As can be seen, there is still
plenty of room for improvement and none of
it overly difficult. A glance at the schematic
of the VFO unit will show it to be straight
forward. The unit as built and shown in the
photograph is in two miniboxes. This was in
tended as an aid to stab ility, bu t in view of
the fact that the entire unit is in an enclosed
area the two box design perhaps adds very
little to overall performance as compared to a
single box. Power for the VFO is taken di
rectly from the barrier strip located toward
the front of the receiver. Terminal #8 for B
plus and terminal # 2 for the 13V fiilam ent
circuit. The ground return wire can go to
any convenient spot on the chassis . The dial
hole, already drilled, is the one in which the
knurled venier tuning knob was stored. By

drilling the rivets from the retaining sprmg
clips and removing them, the surface is d is
engaged. Over this hole is mounted a 2"
vernier d ial of the type currently sold by all
supply houses. In order to get proper align
ment a flexible porcelain coupling is used to
connect the tuning capacitor C l and the dial
mechanism together. The coupling will take
care of any strains due to misalignment. After
the VFO has been assembled and installed ,
loca te the range of a .Skc to 5 kc. This may
require adjusting the trimmer C2. T he 220mc
to 225mc band fall s within this VFO range.
Using a signal generator with output on
220mc, and the VFO at the low end, or
4 ,63kc, with Multiplier dial and rf dial on the
receiver set near zero, it should be possible
to tune in this signal. Once the signal has
been located the rf dial may be locked in
position. I t will he necessary, however, to
move the multiplier dial one division when
going from the low end to the h igh end of
the 220mc band. This dial will have to be
locked when going from crystal position # 1,
or VFO, to any other crystal position with
autotun e mechanism . Crystals used should be
in a type DC-3D holder and the frequency is
calculated by the following formula: Crystal
(or VFO ) frequency x 18 minus lO,066mc x
3 equals receiving frequency. Good luck, and
see you on 220mc, .. . W2TAM & W 2VCG

CI-Johnson 9Mll R l - 51K % watt
C2- 8-50 mmfd rotary ceramic ••• • R2-1800 25 watt
C3-C4- 1000 mmfd silver mica •• • . RFCI t 2 5 mh
C5wC7-C8- .001 mfd disc ceramic •. R F C2 f· Y
C6-.005 m fd disc ceramic VI-6417
L[~50 turns # 24 closewound on

%" form •. . . ... . . . . . . • . . .. • • • . V2~V3-0B2

,
"0

,
511 C 520

•

•
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For OX or contests ... for scatter, aurora or satellite tracking .
for "rock-crusher" reports or just plain "chewing the rag" .

•• • s : ~ •
•

...(1 '
•

~......
• ~ • .8 . • ,.

HERE'S THE VHF COMBINATION
THAT BEATS 'EM ALL!

L J

r-------------,Put yourself behind this power-packed Clegg VHF
ham station .. . we guarantee you' ll "out-talk",
"out-receive" any other commerc ia lly-built ama
teur VHF transmitter and receiver now ava ilab le!

Take, for instance, Clegg's ZEUS VHF Trans
mitter. It gives you full coverage of the amateur
6 & 2 meter bands and associated Mars fre
quencies, with maximum TVI suppression. Au to
matic modu lation control with up to 18 db of
speech clipping provides magni ficent audio with
"talk power" greater than many kilowatt rigs.
This beautiful unit with its ultra-stable VFO is
the ultimate in VHF equ ipment for amateur and
Mars operation.

Clegg's all new INTERCEPTOR VHF Receiver,
designed for the serious operator on these bands
offers performance features unmatched by pres
ently available equ ipment for these frequencies.
Exactly match ing the famous Zeus Transmitter,
the Interceptor offers reception with virtua lly no
cross modulation. Nuvistor RF stages provide an
extremely low noise figure with high sensitivity.
Stabili ty is ideal for the exacting requirements
of SSB and CWo

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

99'er TRANSCEIVER
FOR 6 METERS

Here's a Transceiver that is ideal for both fixed
station and mobile operation. Small in size, low
in cost, and tops in performance, the 99 'er offers
operating features unequalled in far more costly
eoulpments. The double conversion superhet re
ceiver provides extreme selectivity. sensitivity and
freedom from images and cross modulation. The
transmit ter section employs an ul tra-stable crysta l
oscillator wh ich may also be control led by external
VfO. An efficient, fully modulated 8 watt final
works into a flexible Pi network tank circui t. A
large S meter al so doubles for transmitter tune
up procedure.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Amatcur Net Prices:
ZEUS, $695.

INTERCEPTOR, $473.
99'ER, $159.95
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An Inexpensive

Six Meter

Coaxial Antenna
Abe Ringel W6KVQ
5648 Bowcroft Street
Los Angeles 16. Celifomie

IftSU LATO A

OAILL 3 / 16"
iliA HOLE
THRU

o
I-"-1
r=:l
Lj

I' ", ,

3 / 16
9

t D, x
~16·0 D.

'@ I--~~
[:::..-1

sPAC{R

passes up through the skirt to the center in
sulator. The center conductor of a 72 ohm
( HG 59/V ) coaxial feedline is connected to
the whip and the sh ield is conected to the
skirt. This is accomplished by the special de
sign of the center insulator.

10-'2)( 2 v. " I'ILLISTER lot). SCREW. I-L,A

~I'" SPACER (" IOJ IYl' " LO"fG~ ¥
"' 10 FLAT 'oJIASHER ~\/

G\~-""""',,.. ,"","OR

~~
~ , .. 10 SOLDER LUG

~ 'It " 10 OUTSIDE STAR 'oJIA SHER

... 10- 32 r.lU T ( BRASS)

FI G 2 . IIiSUL ATOR ASS[Neu

Ir.lSULATOA AS SE MB LY - -,

INNER CONOU CTOR
SOLOEREO TO LUG

AUTOMOBILE WH IP-----~~~--4/

~~~~::::~_ COfHACT STRIP
SHIELD SOLDEREO

""" TO CONTilllCT STRIP

~~~RG ',,",,-
SKIRT

FIG. 3

The skirt of the antenna serves a two-fold
purpose. Since it is half of the radiator, or
one quarter-wave length, it also behaves as a
trap providing an infinite impedance such that
no appreciable current flows back down the
feeder.

The whip is a commercially manufactured
automobile replacement antenna, which when
full y extended has an overall length of 58
inches. The skirt is made of 1 inch diameter
aluminum tubing with a wall thickness of
O.O~9 inches.

A 6 foot length of tubing is cut to 55 inches
for the skirt and the remaining 17 inches is
used for the support tube. Both ends of the
skirt and one end of the support tube are slit
across the diameter of the tubing with a hack
saw containing a 1/16 inch blade to a depth
of U~ inches.

CONTACT STR IP
FIG. r

.0 0 3 BRASS SHI 'ol
STOCK ,

T il lS antenna was born of a lack of space,
money and a desire for simplicity; the

article to satisfy the pleadings of many of my
ham f ricnds, for whom I didn't have the time
to make individual copies of the plans for this
antenna. The majority of the materials are air
plane surplus and the total cost of the antenna
is less than flve dollars.

Basically, this 50 to 54 me antenna is a
half-wave vertical radiator fed at the center.
It consists of a project ing upper quarter-wave
section called the whip, and a lower quater
wave section caned the skirt . The feedline
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C-Y ELECTRONICS

D.S.B.-A.M. TRANSMITTER
Sideband On Six !!

Audio tone genera lor
VOX controlled operation
5")(7" Fib re glon P.C. board
6 Sheets of drawings

__I" CLAMP

'--------SUPPORT TUBE

:..=::::=------ - - - - RG 59/U CABLE

FIG, 4 . INSULATOR ANO elJPPORT TUBE ASSEMBLY

INSULATOR 11'8 " OIA
POLYSTYRENE TUBING
4 :3/4 " LONG

SI(IRT ------------\./

The insulator is made from a 1 inch length
of ;~ inch diameter polystyrene rod with a
3/ 16 inch diameter hole drilled length-wise
through the center (See Fig. 1). The insulator
assembly (See Fig. 2 ) is made with the in
sulator, 10-32 x 2}4 inch fillister head screw,
spacer ( 1 inch long, 5/16 inch diameter) no.
10 flat washer, no. 10 solder lug, no. 10 out
side star washer, and a 10-32 brass nut.

A contact strip is made from 0.003 inch
brass shim stock (See Fig. 1 ) which is
wrapped around the insulator before inserting
into the end of the skirt. A 78 inch length of
HG 59/ U coaxial cable is used for the internal
fcedline. The RG 59/ U cable is st ripped at
one end and the outer connector (shield)
soldered to the tab on the contact strip, with
the center conductor soldered to the lug on
the insulator assembly. The other end of the
cable is passed through the skirt with the in
sulator and contact strip inserted into the skirt
end. A 1 inch clamp is slipped over the end
of the skirt and fastened tight to hold the
assembly firm (See Fig. 3).

The support tube insulator is a 4%. inch
length of J' inch diameter polystyrene tubing
with a }~ inch wall thickness. The tubing is
slipped over the end of the coax cable and
inserted 2 inches into the lower end of the
skirt. A 1 inch clamp is positioned over the
end of the skirt and tightened to secure the
insulator. The support tube is slipped over the
remaining free end of the insulator allowing
;lI inch spacing between the skirt and the sup
port tube. A 1 inch clamp is positioned at the
top of the support tube tightened securely
(See Fig. 4 ). The antenna is completed by
installing a PL 2 59 connector to the end 01
the cable and fastenin g the whip to the in
sulator assembly. The antenna can be mount
ed with any standard TV antenna mounting
hardware.

Using the Gonset Communicator and this
antenna the writer has received many excellent
reports. . . . W6KVO

381 D E. 365th STREET, WILLOUGHBY, OHiO

MODEL 01-1
RF

DISTORTION

INDICATOR

• Specifically designed for correct a djustment oT
lineo r amplifiers, SSB e xciten or transmitting
con verters.

• Displays RF trapezoid or RF envelope patterns.
Uses 3" scope tube with full me-mete! shield . Green
filter provides unusually sharp display, even in
bright light.

• Trap ezoid pattern compares detected envelope of
exciter w ith RF envelope of amplifier or transmit
ting converter.

• The accessory Two-Tone Plug.ln oscilla to r Model n·,
provides the signal when making adjustments to
the amplifier or transmitting con verter.

• No modifications or internal attachments to exciter
or amplifier required. Rear connections provided
for 50·70 ohm coax lines.

• Operates 160 thru 6 meters. NO TUNING required.
Handles a ny power 5 wa tts to 2 KW PLUS.

• Built-in, hum free power supp ly for 117 VAC.

• Comes completely w ired and tested, wi th .,11 tubes
and ready to ope rate.

Amateur Net Price .• . .. • • .. MODEl 01-1 $99.95
MODEL IT·I $19.95

~ " -

1?& ELECTRONICS INC •
. '~ t24 Columbia Lafayene, Ind .
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J ohn C le a ry W2V 5P
Genera l Electric Co mp any
Syra cuse , New York
Semiconductor Products Departme nt

The Uni

Transistor

Code Practice Osci ator

(B)

2.·--- - - _
o .

",-
",

(A)

" ,
"
"
" ""
"

aasl C UM'~U"CTlOli TRANSISTOR R!laUTlOM
OSCIU.ATOR - T RIGGER CIRCU IT WITH TYPICAL

w a VEF ORMS

or vacuum tube devices." ! Although the Uni
junction is ava ilable in a variety of types to
meet a variety of needs, and at higher cost
than the amateur likes to pay for a transistor,
the 2N2160 is a low cost type well suited for
amateur experimental work. Because of the
unique characteristics such applications as os
cillators, timing circuits, trigger circuits, and
bistable circuits become simple to design. easy
to construct, and precise in operation. (1)

The Unijunction transistor relaxation oscil
lator shown in Figure I (B) is the basic os
cilla tor from which many interesting circuits
can be derived. In fact, the "Uni" was the
outcome of replacing Rl with a loudspeaker
and adjusting HtCt for medium to high fre
quency oscillation. By keying the +VI battery
line, current is drawn only during key-down

,
'.

"

FI GURE 1.

'---Nd "
\..!i "

T lIE "Uni" is the result of what started
out to be a simple and quickly construct

ed code practice oscillator using a single
transistor to drive the ham shack loudspeaker.
The original plan was to have a little gadget
handy, and always ready, so when things got
dull around the shack, or when fancy struck.
it would be a simple matter to give the ole
fis t some practice. But like the fellow who
decided that a little red paint on the trim
of his white house would really look sharp
and then ended np painting the whole house
red, so too the "Uni" ended up being painted
red , so to speak, and got the complete treat
ment. As things stand now the "Uni" doubles
as the shack loudspeaker as well as a complete
portable code practice oscillator.

"Uni" was chosen as a name for two rea
sons: first, a single transistor only drives an
8" loudspeaker to reasonably loud volume;
and second, the transistor doing the driving
is a Unijunction, or UJT. The UJT (2N2160)
is an unusual transistor. Although it is similar
to other transistors in outward appearance, it
is, in its own right, unique. Even the symbol
is un ique as can be seen in Fig. 1 (A).

The Unijunction transistor, like most tran
sistors, is a three terminal device. It is dif
ferent than most, however, in that it d isplays
a negative resistance characteristic between its
emitter (E) and base-one (BI) termiuals.
Some UJT electrical characteristics resemble
the gas thyratron, hut here the similarity with
other devices, tube or semiconductor, stops .
The remaining electrical characteristics are
unique and the Unijunction transistor h as no
exact counterparts either among solid state
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A2-10 2 Meier 10 Element
Amateur Net $11.88
Slacking Kit AS·2 $1.83

~
AI %·IO11,4 Meter 10 Element
Amateur Net $11 .88
Slacking Kit AS-l JA $1.26

See Your F/NCO Distributor
o r w rite for Catalog 20·226 to:

T HE FINNEY COMPANY
D IJL .. 34 W. Interstate St., Bedford, Ohio..

AG-4 GMeter 4 Element
Amateur Net $17.16
Stacking Kit AS-6 ~2.l9

._ Heavy Duty Square Alum inum Boom,
10 Ft. Long

• All Elements are Sleeve Reinforced
And Completely Pre-assembled With
"Snap-Out" Lock-Tite Brackets

• Boom Suspension Rods Are Supplied
Completely Pre-assembled . Ready To Be
Snapped In to Upper End Of Mast

ON 2 METERS: ON 6 METERS:
18 Elements Full 4 Elements
I- Folde:d Dipole Plu s Specia l I-Folded

Phasing St u b Dipole
1-3 Element Collinear I-Reflector

Reflector .
4- 3 Elem ent Collinear Z-Dlrectors

Director s

Patent RE 24,413
Other patents pending
6 & 2 Meter
Model No. A·62
Amateur Net A-62 $33.00
Stacking Kit AS-52 $2.1 9

The Only Single Feed Line

6&2 METER
COMBINATION VAGI ANTENNA

®

From F'NCO

•
TWO ANTENNAS

IN ONE*
' a not he r FIRST from FlNco

p eriods and th e result is an extremely simple
and economical code practice oscillator con
sisting of speaker, two resistors, one cap acitor,
a battery, and a UJT 2N2160. How simple
ca n a circuit ge t!

Let's look at F ig. I ( H) and briefly go over
how the UIT basic relaxation oscillator works.
At th e hegillll ing of th e operating cycle th e
emitter is nou-conduct iug since ItO opera ting
voltage is being applied. Applying voltage at
+VI terminal allows capacitor CT to charge
through resistor RT. As the emitter voltage
at point VE rises exponentially towards the
level of +VI , the supply voltage, a point VP,
the emitter's peak point voltage, is reached.
At this instant the dynamic resistance between
the emitter and base-one drops to a low value.

Fig. 2 shows the completed "Uni." It goes
without saying that you need not duplicate
the circuit as shown. By replacing the tone

"U ."ni.

Capacitor CT then discharges through the
emitter and th rough HI to ground. As th e
emitter voltage VE approaches 2.0 volts the
emit ter no longer conducts and th e cycle i :
repeated. The resulting series of pulses ar c
shown as VBl.

Frequency is determined by RT, CT, and
the voltage across the V JT. By including H2
in base-two the effective voltage across the
DJT is stabilized with respect to temperature.
Excellent frequency stability can be obtained
from the UJT basic oscillator when R2 is be
tween 50 and 500 ohms. Those interested in
pursuing the UJT further can refer to the
biography. Detailed theory of operation and
specific applications of the UJT far beyond
the scope of this article are treated by the
authors in the papers listed. This being a con
struction article, let's get to building the
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I

and volume controls along with their series
limiting resistors, H1 and R3, with single fixed
resistors, eliminating the switching arrange
ment, and using the shack speaker, an eco
nomical and simple but satisfactory code oscil
lator will be yours. Volume and tone will be
fixed but this is more than compensated for
by the few parts used.

A 45 volt B battery is used to power the
"Uni." The battery selected, an RCA No.
455, was readily available and fits with ease
into the cabi net. This can be seen in the
photograph. A clamp is used to secure the
battery in place. The clamp allows for spacing
th e battery ~" from the chassis surface by
shimming with a scrap piece of wood or plexi
glass. This allows the battery terminals to
clear other surrounding terminals and com
p onents. Actually 45 volts is more than re
quired for the 21'12160 and in order to limit
the base-to-base voltage to the manufacturer's
recommendation of 30 volts maximum, an 820
ohm limiting resistor in series with the 50 K
volume control must be used. Some slight
change in tone will be noted when the volume
control is rota ted from one end to the other.
Limiting resistor H3 prevents excessive voltage
being applied to the emitter when tone con
trol R4 is adjusted to minimum. Battery drain.
depending on volume setting, is from a half
milliampere to 10 rna.

Switch S\Vl is strictly a precaution to save
the battery from being drained by curious lit
tle hands when the Chief Operator is not
around to supervise. Considering that the os
cillator is keyed in the B+ line, and when the
key is up the oscillator draws absolutely no
current, SWI could be left out. Selector
switch S\V2 allows for three modes of listen
ing: phones alone, phones and speaker to
gether, and speaker alone. Wiring details of
the two circuit-three position switch is also
shown in F ig. 2. Although the basic UJT os
cillator circuit, because of its simplicity and

C1-.33 IJ. fd
C2- .01IJ.fd
C3-See text
Battf:>ry--45 V "B" Battery. R CA No. 455 or equivalent
J I- Open circu it k f:>y jack
J'-Open circuit ea rphone jack
HI- 820 ohm Y2 w.
H'- 50 K volu me co ntrol with SPST Switch
H3- 2200 oh m , ~ w.
R~-25 K Tone Control
H' - I OO ohm. Y2 w.
KG- I 00 ohm , Y2 w.
S ",' l -SPST ewttcb m ounted on R2
g "'- 2- 2 circuit, 3 poaition rotary switch (Ma llory T)'pe

3123J)
Speaker--8-16 oh m 8" speake r-
Misc. 3 sin&,le m ounted ter m in al str ip s

1 two lu&, screw t ype terminal strip
4. Rubber feet
3 ~" d te. knobs

Tranaistor-2N2160 Unljunction

Parts List

BIBLIO GRAPHY (1)
I" E, Garner, Jr., "Using the Uriijunctlon,' Redle-Elec
tronles, July 1957 , pages 91-96.
R. A. Staaloe, " H ow to Use the Unijunction Transistor,"
Au tomatic Co nt rol, February 1957, pages 24-25.
S. R. Brown. T , P . Sylvan, "The Silicon Unijunction
T ransistor," Eteetren te Dl'8ig n , January 8, 1958, pages
56-59: January 23 , 1958, pages 30-33.
T . P . Sylvan, " A pp lications of Untjunctton Transistor
Relaxation Oscillators," Electronic E quipment Enel neer 
ln g, May 195!!, pag es 51-56 .

few components, can be stuffed into almost
any space, some may wish to build the "Uni"
as shown. Cabinet size will naturally depend
011 the size of the loudspeaker. An 8" General
Electric Model 8500 loudspeaker is used in
the "Unt" here shown. but just about any
loudspeaker may be used with equal results.

A word about C3. C3 acts as a de blocking
capacitor when the "Uni" is connected to the
home receiver, This capacitor prevents the
low resistance winding of the receiver's output
transformer from de shunting the speaker
voice coil. Should this happen a serious de
crease in volume from the "Uni" will result
because of the current pulse from base-one
splitti ng and flowing through the two parallel
paths. C3 prevents this . Low audio frequency
roll-off will result from using C3, depending
of course. on the value used. A 2 mfd, or
larger, capacitor should not cause too serious
a roll-off in most ham installations.

To date the "Uni" has seen service at the
recent ham family picnic, taking part in the
QLF contest. It was loud enough to be heard
at a good distance with a crowd surrounding
the contestants, It has also been used to teach
several code groups, In each instance it has
come back home with flying colors, accom
panied by such comments as, "Plenty of vol
ume-pleasant tone-how about a copy of th e
circuit?" To say the least we're glad we gave
the "Uni" the complete treatment. It was
worth it l , .. W2VSP
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$99.95

"Where Quality Counts First"

THE CONTlNTAl "SIX"
TRANSMITTING CONVERTER
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HERE'S A RIG BASED ON THE DESIGN OF K4RLX (See August 1961 VHF Magazine).
36 STATES CONFIRMED ON 6 METER TWO.WAY SSB. .

FEATURES:
• Low drive requirements-Can be driven by any • Uses minimum of operating adjustments when

AM or SSB exciter with 20 meter output. such changing frequecy.
as 20-A. 10-B, OX-3S, HT-37, KWM~2. etc. • Extremely high "Q" elreult, high stability, excel-

• Power Requirements: 400 volts @ 75 mils. 150 lent shielding and straightforward design to
provide many hours of trccble-free operation.

volts regulated, 6.3 volts filoments. • Modern two-toned' grey low temperature
. - 30 Watt. P. E. P. SS8, reduced oulput on AM. cabinet, only S 3/4" high, 8 11/16" wide,
• Herbantal meter reads · PA plate and rela.tive 11 1/4" deep, and exceptionally lightweight.

RF output. • Individually factory aligned and tested.
SEPARATE POWER SUPPLY AVAILABLE, WILL MATCH CONTINENTAL "SIX",-COMING SOON:
THE CONTINENTAL "SIXTY-ONE" 100 WATTS P.E.P. ON SIX METERS AND THE CONTINENTAL
"TWO" 175 WATTS P.E.P. ON TWO METERS.

Order Direct From: CONTINENTAL ELECTRONICS - Sumler, S. C.

HEADQUARTERS fOR

SIX METER FM GEAR
-Contact Us-

FORT WAYNE ELECTRONICS
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More on Crystal Oscillators

Murray Baird W6LWE
123 I lOth Street
Manhattan Beach, California

T HE crystal oscillator article in 73 Maga
zine, September 1961, did a fine job of

surveying the countless ways of tickling those
fascinating little quartz slabs into doing their
duty. To my mind, though, it skipped rather
lightly over the Colpitts family of oscillators.
Since this basic circuit is rapidly becoming
the favorite of a goodly number of designers,
some added remarks on its care and feeding
might be in order.

The Colpitts offers a number of advantages
which are difficult, if not impossible, to
obtain in a group from other circuits. Most
important, I suppose, is that no critical ad
justments are needed to obtain oscillation; turn
it on and it plays. It's adaptable to either series
or parallel resonance operation, overtone crys
tals and performs well up to 75 me or more.
Since the plate circuit is at rf ground, the door
is open to any number of special-purpose ap
plications. Another important feature that will
appeal to those poor souls who have battled
inter-stage feedback is that one side of the
crystal is grounded. This reduces stray-capacity
effects. The grounded crystal lead enables even
more modifications to suit ~ur particular
need.

Refer to Fig. I. C1 and Ll form a parallel
resonant circu it at some frequency lower than
the crystal frequency. This provides the cor
rect phase of reactance to support oscillation.

Notice this is opposite of that required for the
Miller (tuned-plate) oscillator which requires
that the tuned-tank be tuned to a frequency
higher than the crystal frequency. It all comes
out even when you remember that a phase
reversal occurs between grid and plate of the
tube, but not between grid and cathode.

The actual value of Cl is not particularly
critical; between 1 and 2 mmfd per meter will
do fine. Ilemember that there is about 5 mmfd
heater-to-cathode capacity built into the aver
age small tube so when Cl and Ll resonate
at a lower frequency than your trusty react
ance chart would indicate it needn't neces
sitate a visit to the local head-shrinker.

Maximum feedback will occur when Ll and
Cl resonate just below the crystal frequency.
Also, here is where they have the strongest
pulling effect on crystal frequency. Therefore,
be wise and keep them at least ten percent
away from the crystal frequency.

Capacitor C2 provides feedback between
grid and cathode. At VHF the grid-to-cathode
capacity of the tube itself is quite often ade
quate. The easiest way to find out is to try a
couple of micro-micro farads; if the output
increases you need it-if not, leave it out. If
you like rules of thumb, make C2 two times
the square root of the wavelength in meters.
This applies throughout the MF·HF spectrum.

The rf path from plate to ground is pro-
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CB crystols in stock

Antenna Systems and Installations

Marine Radio

Citizens Band

Stereo

Th is five tube unit cons ists of 0 complete tw~
meter recei ver founda tion, requiring only the eddl
t ion of a power supply and an audio stage to pro
vide you w ith a fobulous receiver. Using only 200
volts DC a t 38 mo. and 6.3 vo lts a t 2 amperes fo r
the fila ments . Sensit ivity is better than one microvolt
for fu ll output w ith a bandw idth of 20 ke. All tubes
ore included, and it is full y w ired, not a kit, but
rather a working uni t ready to ins tall in your eebt-
net. Pos tpaid .• ......•..•.. •..•.• ....•.•• •$59.95

A deluxe model, incorporating tr iple con.version,
Au tomotic Frequency Control and squelch WIth pro
visions for both 0 frequency dev iation and an "S"
meter giving one tenth microvolt sensit ivity with .5
KC bondwidth usi ng 7 tubes. Postpaid .•••.. $164.9.5

All un its ore made in West Germany by NOGOTON
and use standard American available ports and tubes.
All units fu lly guoranteed. Deolers' inquiries invited.

(formerly Eastern Communications)

91·46 LEFFERTS BOULEVARD

RICHMOND HILL 1B. NEW YORK

Phone: Hickory 1.7890

Factory Parts & Service for:

AMATRONICS, INC.

Amateur & Commercial transmit..
ters & receivers

Test Equipment

Power Supplies

Hi-Fi

SEACOR I P. O. Box 13., nc. Fleetwood 5to ., MI. Vernon, N.Y.

Looking for Service?

vided by C3. the least critical component of
the bunch. A .01 mfd disc will do nicely
through 10 me. Above that use a .001 mfd
disc until you get into the VHF range. 50 me
and higher calls for a good low-inductance
mica, 100 mmfd or more.

The grid resistor R1 has a moderate effect
on power ou tput and, to some extent, har
monic content in the output. If you want to
keep harmonics down, keep Rl low in val ue
and, more im portant, keep the plate voltage as
low as possible. O n the other hand if you wan t
best efficiency in the circuit ( low power d rain
with best output) a higher value of Rl is
called for. In any case it us ually will be be
tween 10K and l OOK ohms. If you choose a
value lower than 22K, put a small rf choke
in series with the resistor. T his prevents the
resistor from becoming an rf shunt across the
crystal. Above 22K the choke doesn't buy you
anything.

All of the above design rules have been and
will continue to be viola ted for one reason or
ano ther, but if you observe them you will be
assured of a reliable, trouble-free oscillator
tha t will operate right off the bat.

At this point all our problems are solved
except for one minor detail-how to get some
output from the rasca l. Well, as the fellow
says, it all depends. If you are going into a
buffer stage tie the buffer grid directly ou the
oscillator cathode (be sure to p rovide some
cathode bias for the buffer stage). If the os
cillator is used to inject a receiver mixer,
couple from the oscillator cathode to the mixer
grid through a very sma ll capaci tor. You can
even get low impedance output b y lifting the
ground lead of C l and inserting a coax cable
in series with C 1 to ground. In any event,
avoid coupling to the grid since the frequency
stability will surely suffer.

Now, with all this groundwork under our
belts, let's look into some applications . High t
away I hear somebody mention overtone crys
tals. Easiest thing in the world. All you have
to do is set the values of LI and C l such that
they resonate abou t 10% lower than the over
tone freq uency desired. Be sure to check it
with your grid-dip meter before you plug the
crysta l in or turn on the power. The crys tal
will be operating in the parallel resonance
mode with this lash-lip . If your crystal is cnli
hra ted for series reson ance operat ion and you
don't want to put up with the slight frequency
shift that occurs when operated parallel reso
nant, it will cost you three more parts. See
Fig. 2. By inserti ng a small coil between RI
and C2 we now have a form of impedance-
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If you are using overtone crystal you're
probably a VHF hound and you will be
wanting to mult ipl y even high er than the
overtone frequency. Go ahead. All you need
is a parallel resonant tank tuned to the de
sired mu ltiple. Insert it between the plate and
C3. It looks like a low impedance at the crystal
freq uency but a goodly amount of harmonic
com ponen t will appear across it. Sort of a poor
mail's Trl- te t. Workin g as a doubler, there's
plent y of drive for an y of tile lugh-trunscon
ductnncc pentodes ( 12BY7, 6CL6, etc ) work
ing straight through or multiplyin g. Mutter of
fact the type 6CX8 tu be, triode as an oscil-

inversion oscillator. Don't let th is scare you
it's q uite simple, The Colpitts circuit needs a
high impedance between grid and ground . A
crystal operat ing in the series resonance mode
is a very low impedance. So the p roblem boils
down to inverting the low crystal impedance
to the high impedance the gr id is pining away
for. If you have delved into transmission lines
very mu ch you know that a shorted quarter
wave line will show a high impedance at the
far end, If we wanted to coil up a mess of
coax line, tying the crystal across one end and
the grid on the other we would have ourselves
an imped ance-inversion oscillator, The little
coil between R1 and C2 does the same job,
and a heck of a lot neater. It's an artificial
quarter wave line. All we have to d o is make
it the right size, Here's where you need your
gnd-dip meter again. .\Iost overtone crystals
have a capacity of about 10 mmfd measured in
the socket, Our little co il mu st he resonant at
the overtone frequency with th is capacity, So
w ind yourself a little slug-turned coil, hook a
10 mmfd capacitor across it and prune it to
the desi red freq uency with the slug some
where i ll the middle of its range, After install
ing it (don't forget to remove the 10 mmfd
capacitor ) adjust for maximum oscillator out
p ut and you're in business series-resonant. TIle
390 ohm resistor prevent s parallel-mode oscil
lation . The .00 1 capacitor prevents the grid
being shorted by the 390 ohm resistor.
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Colpi tts to suit a particular requirement. The
p roblem here was to operate a transm itter at
th e sa me freq uency as the receiver was tuned
to . Crystal frequency f2 is the same as the
receive r if. F requency fl is supplied by the
receiver local oscilla tor. The crystal operates
in the push-pull version of the Colpitts circuit .
Its frequen cy is far removed from that of the
plate tnnk circuit so that practically no f2 ap
pears i ll the ou tput. Since the circuit is p ush
pull, even harmonics of f2 a re cancelled. Only
the odd harmonics can cause t rouble . Fl, the
local-oscillator signal, is parallel fed to the
grids so it gets cancelled in the plate circuit
also. In effect, only the sum or addition of n
and £2 comes boiling through . Does this give
you some thoughts for that little portable
you've been thinking about?

If you get the idea th at I'm sold all the
Colpitts , you're r ight. In ap plying it over the
years, I can recall only one disadvantage over
other arrangements. The rf voltage on the
cathode has a nasty habit of leaking out on
the heater leads. This calls for adequate heater
chokes if you need the ultimate in isolation.
Other than that, for flexibility, case of design,
and overall reliahi lity, b rother, you can't b eat
the Colpitts. . . . W6LWE

,.
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later-doubler, pen tod e doubling, will deliver
close to a wa tt at 144 me with a 36 me crys tal.
That's a lot of performance from a single en
velope. The circuit is given in Fig. 3.

If you read the crys tal oscilla tor art icle as
carefully as you should have you now know
that the crystal frequency can be lowered to
some extent b y a trimmer capacitor across the
crystal, provided tha t it is operating parallel
resonance. (N othing will move it appreciably
in the series resonance mode. ) Anyway, to
extend this line of scheming, you can just as
easily raise the frequency from the nominal
value by means of a trimmer capacitor in series
with the crystal ground lead. By combining
the two effects a frequency shift of better
than 1 kc per megacycle can be obtained. The
big advantage over other methods of rubber
ing crystals is that no external elements arc
introduced th at will degrade the frequency
stability except the trimmers, and they are
pretty darned stable in themselves. Also, th ere
is no q uestion as to whether the oscillator is
being crysta l controlled or not; ei ther the crys
tal is running the show or there's no show at
a ll. The circuit ends up shown in Fig. 4.

C4 is a two-gang, l Oa mmfd per section
capacitor of good construction . It must b e
of the straight line capacity (semi-circular
rotor plates ) type. Pick one that can be dis
assembled. The rotor plates must be modified
so that they end u p q uarter-circular. This
means cutting them down the center and re
moving 90 degrees from each plate. The re
maining 90-degrees sections on each gang
arc spaced a quarter circle apart . TIle ob ject is
to end up with both C4a and C4b unmeshed
at the high frequency end of the dial, C4a
meshed and C4b unmeshed at the middle,
and both C4a and C4b meshed at the low end
of the d ial. The oscillator will usually quit
somewhere before you reach the hi gh end but
will continue to run to the low end if your
crys ta l is average in activity.

Fig. 5 is ano ther exa mple of modifying the

AUGUST 1962 21



Frank VM Brunt W3TUZ
1003 North Belqrede Rood
Silver Spring. Merylend

Of RTTY ...

and transistors
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Somehow, th is reminded me of the lad who
used a stc.unshovel to transplant petunias! But
there is an old saw regarding gift horses and
teeth, so off I went, staggering under the
load. I got it home, hooked it up and it
worked, urn] well, indeed, but I could not
escape the feeling that there should be an
eas ier way to do the job.

T he obvious approach was to lise transis
tors. As curren t operated devices, they should
indeed be fine for switching the magnet current
off and on . In other portions of the circuit they
should be equally good. The highest frequency
in the unit was 2975 cps and most of the cir
cuitry would be dealing with 22 millisecond
pulses-certa inly no fancy transistors would be
needed for those frequencies. So the Mark I
transistor terminal unit was built, by merely
substituting a tran sistor stage for each tube
stage in the circuit (which as a genera l propo-

over and there it was, relay rack panel, 10}:"
high , ami weighing on the order of 60 pounds.
All thi s to use two audio tones to turn th is
miniscule magnet current off and on. The key
ing tube was a 6L6, with more than 250 volts
for the B supply. Here was almost 6 watts of
heater power and over 15 watts of plate power
used to deliver the .72 watts to the magnet .

'A
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M y int roduction to HTfY came when I
acq uired a Model 15 machine, in rela

tively good working order, albeit, without a
cover. A phone call to a local HTTY nut (Le.,
a ham who was in deeper, and far more expe
ricnccd ) elici ted the information that the
device required GO rna through the selector
magnet to operate. While strictly speaking it
is indeed true, by itself thi s constitutes by all
odds the nnderstntcment of the year! Further
information indicated that there were two
sections to this ma gnet and with the sections
in series the resistance was about 200 ohms
and the required current was 60 mn, or one
could connect the sec tions in parallel (50
ohms) and use 120 mao Simple calculations
thus sugges ted that either 12 v at 60 rna or
6 v at 120 rna ( total power of .72 watts)
would do the trickl Alas, would that it were
true. It is a longish tale, but "read on- travel
the road in print with me, and if all goes well,
you may be spared some of the trauma I
experienced.

The next step was acceptance (wi th alacrity,
I must confess) of h is offer of the loan of a
terminal unit in firs t class. A number one
sha pe. The gods were indeed smiling. I drove
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sition is the easiest but not the best way to
design equipment). It worked, but the per
formance was less than sparkling. The next
step was to design a unit following a block
diagram of the functions desired; the result
was a complete FSK unit using only three
transistors. It worked better, and in fact, a fair
number of copies of this unit have been built.
It performed fairly-but, to be candid, not as
well as the tube uni t. The feeling persisted,
however, that it should be feasible to build a
transistor unit tha t would perform as well as
the tube unit, and do it in a simpler, more
compact, and more efficien t manner.

An article in RTTY NEWS pnt me on the
rj~ht road. There was a discussion and illus
trations of the current rise shape in the magnet
produced by a terminal unit. W e promptly
hooked up a scope to monitor the current and
fed in 22 millisecond pulses. This is easily ac
complished, just put a 1 ohm resistor in series
with the selector magnet of the machine and
connect the scope input across this resis tor;
the voltage across the resistor will be a func
tion of the current through the selector magnet
and the extra resistance will have a negligible
effec t on the operation. (See Fig. IA ) . One
word of caution, a de scope is an absolute
necessity-the frequencies involved are low
enough so tha t practically all ac coupled
scopes will distort the wave shape. If there is
any question in your mind on this point, use a
relay, a battery and a resistor-key the relay
at the pulse rate, connect the scope across the
resistor, and observe the wave shape-if it
isn't square, it is the fault of the scope. (See
Fig. In ). Incidentally, if you have an elec
tronic key, it's a fin e square wave generator;
just set it for dots at about 22 or 23 dots per
second and you are in business. Alternatively,
4 or 6 volts ac into a polar relay will do the
job.

There ensued a number of evenings looking
at traces which were intended to be square
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waves, and missed the mark in varying de
grees. The root of the problem is the selector
magnet. We are applying a voltage to a device
which consists of a resistance and an induct
ance. If the indu ctance is fixed, you get the
smooth cu rve in Fig. 2. However, the induct
ance in a teleprinter is not a fixed value. When
the ar mature is not against the pole piece,
the inductance is about 2 henries; when cur
rent is applied, the magnet charges, and as
the field increases, the armature is drawn in.
The phys ical movement of the armature is
accompanied by an increase in the inductance.
For purposes of analysis, this is convenient,
since this change in inductance causes a jog
in the current curve, and gives a visual indi
cation on the scope of the point at which the
mechanical transfer from mark to space oc
curs (See Fig. 2 ) . All the wave shapes here
have a time base on the horizontal axis and
selector magnet current on the vertical axis.

As a starting point, consider the 'b asic land
line printer circuit for the Model 15, with a
supply voltage of 120 volts, selector magnet
sections series connected, and a resistance of
approximately 1800 ohms to limit the current
to 60 rna. The time constant of the circuit in
milliseconds is the inductan ce in henries
divided by the resistance in ohms (the limiting
resistance plus the resistance of the selector
magnet). In this case the time constant is 1
millisecond, which means that in 1 millisecond
the current will rise to 63 per cent of its
steady state value, in 2 milliseconds it will
rise to 86 per cent of its steady state value,
and in 3 milliseconds it will rise to 95 per
cent. By using even higher voltage we can
increase the series and thus achieve a still
shorter time constant, however, we have a
mechanical motion of the armature involved
and beyond a certain point, an even shorter
electrical time constant will not give sig
nificantly faster mechanical movement. Hence,
any efforts in this case will result only in an
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\Vith regard to this process of lengthening
the drop out time to compensate for slow
rise time, we ran across an interesting com
mercial application. One of the commercial
units that is marketed as a solid state replace
ment for the polar relay was tested and gave
the curren t wave shape pictured in Fig. 4.
The rise time is slow but the circuit has been
designed to give a correspondingly slow fall
time. The result is that the range of the ma
chine remains about the same. With a machine
which is not properly adjusted, this might
even increase the range. In on the air tests
this was more sensitive to interference and
gave poorer performance than either the best

increase in power consumption without any
corresponding gain in performance.

What happens mechanically under these
conditions is that there is a delay of about 3
milliseconds between the closing of the circuit
and the mechanical transfer, and at the end
of the pulse, if the spring tension is properly
adjusted, there is also a 3 millisecond delay
in the return to the resting position. This ad
justment gives the maximum range for the
machine. The effects of less than optimum
magnet currents are obvious from the family
of curves in Fig. 3. At lower current levels the
delay in the mechanical transfer becomes pro
gressively longer and the action slower-and,
in fact, it is possible to have a current level
such that the delay equals the pulse lengthI
The result is that the range of the machine
becomes progressively smaller and the opera
tion correspondingly less reliable. It might be
noted that for the relatively slight decreases,
it is possible to adjust the spring tension, and
thus the delay or drop out to compensate for
the increased initial delay. However, for op
timum performance, it is far better to accept
the manufacturer's word on the optimum cur
rent value.

Next, consider the case of a transistor. If
we merely replace the switch or relay in the
convent ional keying circuit with a transistor,
the performance should be practically the
same as the manufacturer's recommended cir
cuit. The transistor, having a far lower satura
tion resistance than a tube should do better
than a tube. If you start pricing transistors that
will operate comfortably at 120 volts, you
immediately conclude that theory and pocket
book don't always agree. In addition, the other
transistors in the unit don't need voltages of
this order, so you would either have large
dropping resistors or need two separate power
supplies- nei ther alternative is part icularly ap
peali ng.

An example of this approach has been pub
lished which uses a grounded base high
voltage transistor (this helps on the voltage
capability side, but makes driving the device
far more difficult ) and requires three different
power sources . Another effort to beat the rap
has been published which uses three 45 volt
transistors in a complex series arrangement.
Neither of these alternatives are particularly
attractive. The next step you might try (we
did) is to see what will happen with a pedes-

tube units or the transistor circuit we eventu
ally used.

In a typical electron tube terminal unit that
provides magnet current through a keying
tube, we normally have 250 volts or more and
a tube such as a 6L6 or GY6, which can handle
the current satisfacto rily. The variable series
resistance and the plate resistance perform the
current limiting function. The time constant
is even shorter than tha t of the manufacturer's
recommended circuit, and if properly driven
by a square wave input, the performance is
indeed good. A tube having a sufficiently high
perveance should perform well with a 120 volt
supply, although no tests have been made on
such units.
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SE L ECTOR MAGNET
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resistors. (F ig. 6 ). In this circuit R, is chosen
so th at the voltage drop across it with full
operating current is equa l to the zener voltage
of D,. F or a 3.5 volt zener diode this required
a 30 ohm resistor. When the current is less
than the required current. transistor QI is
in effect a very low resistance; when the cur
rent reaches the desired value, the effective
transistor resistance increases and the voltage
drop across the transistor increases to that
necessary to maintain the desired voltage.

If we compute th e t ime constant, it would
appear paradoxically that we have increased
it-but the computed time constant would be
that which is required to reach a steady state
value limited only by B, plus the resistance
of the selector magnet. This current is about
500 rna and what concerns us is only th e
first 24 per cent of this value. In actual prac
tice the rise time is quite fast. The actual
measurement was 2 milliseconds to reach 90
percent of th e fin al value. This is faster than
the computed values for the recommended
120 v, 60 rna condition, which are 63 per cent
in 1 millisecond and 85 per cent in 2 milli
seconds. The measured rise time for an ex-
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trian transistor and a 40 volt supply. The dis
couraging results are reported in Fig. 5. This
will give copy, but it will not give good ran ge
or compete with the better tube terminal
units.

The next step along the path was ridiculous
ly simple. If we use 60 rna through each sec
tion of the magnet for satisfac tory opera tion,
we can do it with 60 rna and the sec tions in
series , or 120 ma and the sections in parallel.
Now when we put the sections in parallel, we
have .5 inductance rather than 2 henries. Con
sequently, with 60 volts at 120 rna we have
the same time constant and th e same per
forman ce that we had with 120 volts and 60
rna. The increased current is easily handled
by a transistor, whereas a tube to do this
would be a fairly substantial bottle! At this
point we were on th e way, we'd cut the vol
tage requirement by a factor of two, but 60
volts was still too high for convenience i.e., a
reasonably priced transistor. We really wanted
something that would opera te in the 30 to
40 volt region (with a bridge rectifier circuit
and 15 to 20 volts available for the signa l
processing circuitry) and would yield all the
performance of whi ch the complex machinery
was capable.

The next step was a closer look at the basic
keying circuit. (F ig. SA). This was not really
what was desired. Better performance would
be possible if the resistance could be made a
direct short while the magnet was charging,
and when the current reached the desired
level, the resistance increased in value to that
necessarv to limit the current. It not only had
to do thi's, but should be sufficien tly fast acting
so that an added time constant is not super
imposed on the one we are struggling to re
ducc . While we did not come lip with a
device that would shift from zero resistance
to the desired value, we did indeed fi nd a
solution that approaches this desired end!

This solution is a current limiting circui t
which uses a transistor, a zeuer diode, and two
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cellent tube terminal unit was 87 per cent
in 2 milliseconds-also better than that of the
suggested circuit. The resulting current rise
curve is given in Fig. 6B.

This then was the performance we were
looking for-a circuit using transistors, operat
ing at a reasonable supply voltage, and giving
performance equal or better than the manu
facturer's suggested circuit, and the best tube
units. This circuit, using two transistors , re
quires less total power than that needed to
light the filament of a 6L6. The final result
was incorporated in a terminal unit a small
fraction of the size of the original rack
mounted monster, which performs full y as
well, but that is another tale for another day,

A word of caution should be added on the
usual practice of patching in an extra machine
by the simple expediency of putting the sec
ond printer in series with the first. It is
convenient and usually only requires an adjust
ment of the series resistance to bring the mag
net current up to normal value. However, a
moment's thought and it is obvious that this
doubles the inductance of the circuit - and
doubles the time constant. The wave form
only confi rms the sad news, it takes twice as
long to reach a given current level and per
formance sulfers. This can be avoided by
placing the printers in parallel instead of
series; in this case the time constant remains
the same and the performance is not degraded.
This is not done with tube units because the
tubes are normally working at nearly maxi
mum current. \Vith transistors current is no
problem and such operation is easily accom
plished. In the circuit in Fig. 6 the only
change necessary is the value of R,. If sep-

arate magnet curren t control is desired, a
duplicate of the circuit with a common QJ
switching transistor would do the job nicely
without degrading performance.

Noth ing has been mentioned thus far about
fall time. In actual practice this does not con
st itute a problem. In practically all units, both
tube and transistor, the current was down to
an insignificant level in 2 milliseconds or less.
In no case were voltage spikes observed on
any of the waveforms observed. One case
where a slow fall was observed was during the
testing of various transistors in the circuit of
Fig. 5. Transistors ranging from 300 mw up to
high power 15 amp. varieties were tested and
almost all performed nicely. Even high power
units such as 2N174's and 2~:)77's worked
well. The only failure was an archaic 25 amp.
un it which took about 6 milliseconds to fall
to the 10 per cent level.

\Vith regard to this process of lengthening
the drop out time to compensate for slow rise
time, we ran across an interesting case. As for
practical values. if you want to give it a try
R I is 5K or 10K. H! in practice is either
trimmed to the precise value to give the de
sired current and left alone-or if like most
of us you have an insatiable desire for knobs,
use a 50 ohm potentiometer in series with a
fixed 22 ohm limiting resistor. The diode
should be a low voltage zener on the order of
3 or 4 volts. Those used have been IN703 or
IN466. Theoretically. the lower the voltage
the better, but 6 and 7 volt units have been
tried and performed nicely. For transistors try
a 2N251, 2N538 or any 40 or 50 volt unit,
the higher the beta, the better.

. . . W3TUZ

Letter
Dear Wayne:

Not long a go yo u autograph ed # 17 of t he bou nd
volum es covering the first fifteen issues for me. If this
ne t had not been a k in to lightinK a slow f uze on a keg of
black p ow der, I wou ld n't be writing you n ow .

I am new to hum p leasures, N ovice March '61-Tl?'Ch
July a nd General in October. I h a ve subscribed to B ra n d
X for several years. B rand Y for a year or 80, as well
as several of t he others in electronics generally. I h ad
heard of 73 vaguely but h adn ' t seen it until about 3 or
" w eeki. ago at a local infor ma l gathering when I h ad
a chance to get my h a nds on the Ma rch issue. I made
appropriate notes and YOU subsequently received my sub
scription, a nd as T like to keep things n eat and tidy,
an order [or J :\D\la ry and F ebru a ry so m y file would
start at t ile fir!!t of the year.

I don't k now jU!!t w hen I beg an to r ealize h ow n ew 73
w as a n d that for $14.98 p lus 2¢ pos tag e I could r eally
tidy thinKS up nn d go b ack to t he very beginnin g , b ut
It must have crept in som et ime.

Anywa y I even tually found time to do m ore t han
p eruse the J anua ry a nd }<~ebruary Iesuee and di rectly
s tarted liUnting fo r fif teen clams. Such a magazine
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n ever grows old arid if all fiftee n issues compared a t all
with t he t wo I h ad in h a nd at t hat time, h ave them
I m ust.

Y Olo know the rest fro m the checks you have read, et c.
and in due course t he bound vo lum e nt-r ived,

To date I've been mostly a k it builder but have alwa ys
looked forward to going home brew and would, if n eces
sary, di scount a little qUBlity [or the fun . So your
viewpnint is refreshing to say the least.

Can you guess dear editor what happened next'! Do
s-ou and the others who have looked on 73 as individual
eopfes of a monthly magazine, who have sipped i ts
nectar in delight. have any Idea what an orgy of fifteen
copies a ll at one time can do to a guy T

I h ave problems. A 2 m et er converter. W ha t would
the F inney 6 & 2 antenna really do? etc. etc. N ow I
only h ave one problem utter I sober up, and that is
w here t he h eck do I begin?

You can quote m e on th is, W a yn e, the fiftee n for that
bound volu me b uck for buck ranks with IIny I've ever
spent. A II lute comers shoul d be so a dv ised.

Jac-k Morltan. KIIU IP
Sharon , Muss.
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A New Ddrnemsdo'n
in AlDateur Radio

The Hammarlund HQ-IIOA looks like the IIO-but basic design

changes create the subtle difference between excellent and exquisite!
A joyful performer as the HQ-IIO. the new HQ-IIOA reaches

new heights of operating pleasure by including such extras as:

Still only

$249 00

" Personal
Touch"
Electronic
Keyer-HK·1B

Twice the value- half the cost. The al l-transistor
ized HK-IB is comparable Ieature-Ior-teature with
keyers costing twice as much. Adjustable "personal
Touch" ratio for dots/da shes. Suitable for auto
matic, semi-automatic(bug)or straight key opera tion.

only $39.95
(l ess battery }

• Significantly l ighter mechanical and electrica l
stabili ty

• Accessory socket for pre-amp or converter application
• Expanded dial - with 144·148 Me calibrat ions for

use with 2 meter converters
• Separal e 6 meter coax input for rapid shift from

VHF 10 LF operal ion

This 12 tube, dual -conversion superheterodyne
receiver covers all amateur bands, f rom 160 to
6 meters- with opti mum recept ion of CW and
SSB signals t hrough a sepa rate linear detecto r.

You have t o t ry t his receiver to see just how
good it really is- but i f yo u ca n't -send for
Ihe new, info rmative brochure on the HQ·llOA
- or pick one up at your local HammarJu nd
d istributor.

24 hour clock t imer $10 optional



The Crysta I Ba II

Jim Kyle KSJKX

IN 34

OCCASIOXALLY, a multiple-purpose gad
get comes along with specifications that

sound like an ancient ad for patent medicines.
You know, the kind that grow hair on bald
heads, cure colds, remove warts, a nd relieve
• •Insomn ia .

Here's one of those k ind of g adg ets; con
ta ining on ly one crystal diode, two capacitor s,
a meter, and miscellaneous wire a nd sockets ,
this device will:

Measure activity of transmitter crystals,
both at the fundamental and at all usable
over tone f requencies ;

Compare crystal frequencies, as in select ion
of crystals f or sideba nd filter use;

Mark any number of spot frequencies when
connected to the output of a VFO-equipped
transmitter, acting as a marker at both band
edges and at any number of frequencies within
the band; and

Deter mine usability of an individual crystal
at a specified overtone,

The cir cuit of the gadget is shown in Fig. 1.
You can see t ha t it consists, essentia lly , of a
sensitive rf voltmeter made up of the diode,
t wo capacitors, and meter, in se r ies with a
cr yst a l socket and an r f sig nal generator.

\Vhen a cryst a l is placed in the socket , in
coming rf from the s ignal generator must pass
through the crystal to reach the voltmeter.
This can happen only at a ser ies-r esonant fre
quency for the crysta l concerned; the a mount

r-'-I'I'h'
~--Il' 1"----"INPUT I T

+-----l'
H ' II-'--1'

140 APe T TPE

'-4'Ib'-' -+--------'"

O- ~OJJA 001
(SEE TEXT I

FIG '

28

of rf which gets through is proportional to
the individua l crystal's activity.

Thus, the meter will indicate u psca le only
when the input frequency is the same as one
of t he crystal's series r esonances, and the
amount of upscale deflection will indicate crys
tal activity (the g-reater the deflect ion, the
higher t he activity ).

That 's how it works, but to use it in a ll the
ways listed earlier the basic connections must
be changed sl ightly. \Ve'll go in to that , but
first, let's look at construction details.

For maximum convenience, the "Crystal
Ba ll" should be housed in a small minibox;
the "input" connection shown on the schematic
should consist of a coax connector, for either
a coax jumper or a sma ll loop of wire (for
coupling to a grid-d ip meter to serve as a
signa l generator).

To hold expense to a minimum, you can use
one octal a nd one focta l base wafer sockets
(approx imately 104' each) a s the crystal
sockets. Connect pi ns 1 and 7 of each socket
together (pin 1 of octal to pin 7 of octal,
thence to pin 1 of loctal, and then to pin 7
of loctal) and pins 3 and 5 of both sockets
together in the same manner. Thus, two FT
243-type crystals may be inser ted in the octal
socket at the same time, a nd two of the newer
small-p in crystals m ay be p laced in t he loctal
socke t. If you need more crystals t han t his
(for f requency spotting) , use two or three of
whichever t ype socket you need, con nect ing
t hem all the same way,

Scnsitdvity of t he entire device is determined
by t he meter . A 50-microa mp unit is recom
mended ( Lafayette Radio sells a 50-microamp
"tuning meter" which has no calibrations , for
$2.95. This works admirably in th is circuit)
but you can get by with a 100-m icroamp unit
if you must.

Naturally, sh ieldi ng of the entire circuit is
essentiul to cunfl ne ull s t r a y rf. T' hi s is p ur
t.icuhu-ly important if you'r-e u :-l i llg' it a s a
frequency s potter,

Now, let's luok al t he four ma in uses of
the Crystal B all :

To measure cr-ystal activity, connect a sig nal
generator such as t he Heath S G-8 to t he input
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COAXIAL TRANSFER SWITCH - MODEl 3U

COAX IAL S ElECTOR SWITC H - MOOEl 335

COAXIAL SWITCHES

WATERS
UNNETTLES RIGS

SWI TCH IN, SWI TCH OUT, OR 00 THE 6·WAY SWI TCH IF
YOU'REAHAMWHATAM WITH AWATERS COAXIAL SWI TCH,
Designed for panel mounting, and featuring ln- tine orientation
of the coaxial connectors, these compact units occupy a mini
mum amount of space with ready access for connecting and dis
connecting. The Waters Coaxial Switches have a negligible in.
sertion loss, low standi ng-wave ratios (less than LI up to 150
mc.). and a power carrying capacity of 1kw. They come in two
models complete with mounting sc rews, knob, and escutcheon
plate with provision fo r erasable markings.
COA XIAL TRANSFER SWITCH - MODEL 336. A double- pole,
double- throw (interna lly st rapped) unit for in-end-out switch 
ingof aPower Amplifier between an exciter andantenna. cen
nections are made to 4 standard SO·239 UHF connectors.
Amateur Net: 1ll.45
COAXIAL SELECTORSWI TCH- MODEL 335. Asingle-pole, 6·
position switch used for selection of RFsources. an tennas, etc.
Connecti ons are made to 7 standard 50-239 UH F connectors.
Amateur Net: $12.95 •• .• . . Avai lable at leading distributors

WATERS MANUFACTURING,INC.
WAYLAND,MASSACHUSETTS

connector. Plug in the crysta l you want to
measure. Tu ne the s ig na l generator slowly
un ti l the needle peaks (thi s pea k is extremely
r apid ; you ma y miss it if you tune rapidly) .
w hen the needle peaks, the deflection is pro
portional to crystal activity. If the needle goes
offscale, reduce capacity of the variable capa 
citor. Now, you can compare the activity of
this crystal wit.h others by substit u t ing the
other crystals and not ing whether their peaks
are greater or lesser.

To measure activity at an overtone, follow
the same procedure. If one crystal's act ivit y
is measured at several overtones, ;\'OU can
select the overtone at which the unit gives
greatest output (but s ignal-generator output
should be reasonably uniform over the fre
quency range used for results at widely sep
arated frequencies to be comparable).

To compare crystal frequencies, the same
procedure is followed except that a cal ibrated
receiver should be used to measure exact f're
quency of the peak of each crystal unless t he
s ignal generator calibration is extremely
accurate.

To use the Crystal Ball as a frequency
spotter, di sconnect t he s ignal generator . Con
nect a tee fi tting t o your transmitter's a ntenna
connector, and connect a coax j um per f rom
this fitt ing to the input connector of t he Crys
t al Ba ll. If you're runnin g mor e than about
50 watts power, it's best to insert a 50-mmfd
capacitor in series with th is line (place t he
ca pacitor in a s h ielded box, with the box
located in the center of t he j um per ) to pr ot ect
t he marker cr yst a ls from excessive r f volt age,
Plug " ma rker" cr ys ta ls of the f requencies
you want to spot into the gadget. \ Vhenever
the t ransmitter is tuned to one of t hese f re
quencies, the meter will deflect upscale. The
VFO dia l will tell you which of t he marker
spots you'r-e a t, unless you pick t wo so close
togethe r than ca libration of the dial is un
certain.

Finally , to determine usability of a crystal
a t a specified overtone, go back to t he activity
measuring setup. Set t he s ig na l generator t o
the a pproximate overtone frequency desired
and "rock" the generator d ial until you see
a meter indica tion. If you get a good, healthy
upswing, the crystal is usable at that over
tone; if the upswing is weak or missing,
the crystal won't work at t hat particular over
tone, H owever , this does not mean that the
same crystal won't work at other overtones,
either lower or higher. F requently , crystals
perform nicely at high overtones when they
won't work at all at lower ones.

T he basic idea behind this gadget, incident
all}', is probably almost a s old as the quartz
crystal itself ; a variant, using a magic-eye
t ube instead of a mete r , was used in all the
'V'V2 Comma nd -Set transmitters as a calibra
t ion technique. However , like many old ideas,
it's wor th r epeating . . •. K5J KX
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HAMMARLUNO"personal touch"
ELECTRONIC
KEVER HK·IB

New Branch: Norwalk Connecticut
225 Main Street * VIctor 7,5889

AMECO NUV'STOR CONVERTERS
t ho lce of separa te model s for
50, 144 or 220 me bands. Output
' rell.uency easi ly cIlanl ed for
pren nl and 'utufe requirements•
ta ree RCA SeW4 Huvistars used,
two as RF amps, one IS minr
with 6J6 oscillator. Noise I ii 
urt: 2.5 db for 50 me moltel,
1.0 db for 144 me and 4.0 db
for 220 me model. imau. spuri.

lor ous aIId IF rejection better tJuin
10 db. Power requ ired: 100-150
V @ 30 m,. 5.3 V @ 1 amp.

Kit, CN·'OK, CN·lI.K, or CN-l"", eae $34. 95
Wired & Tested: eN-SOW, CN·144W or eN-220W, tuh S49.95

MAIL ORDERS PROMPTLY PROCESSED
SAME DAY SHIPMENT FROM STOCK

Venatlle Minlaiure Transformer
$arne as used In W2EWL 5SB RIc: - March
19S6 Q5T. Three setl of CT wlndlnls for
I combination of Impedances: 600 ohms,
15200 ohms, 22000 ohms. (B' uslnl center
tiPS the Impedances are auartered.) Ttle
Ideal transformer 'Dr I 5SB transmitter.
Other USIS: InterstIce, trlnslstor, hllh
Impedance choke, I1ne to I rld or plate.
etc. Sin onl, 2" h. II JA" w. I 0/4" d.
N.w and fUll, shielded.

3 lor S3.49 Amlle.. Net SI.39 10 lor SIU S
ARROWAutlllrized dlstrlbvtor If HEATHKIT IQulpm.nt

The .,. H.mrnar lund
'Pe" o", 1 Touch' Ke,.r Is
I compact, full, transJstorized code l enerl tor thl t combines

III .of thl desl,..bl, features of electronic sendinl with
distinctive dot/dISh control to give mISSil es reur

' per$lln. 1 touch' . USibl . with In, of the lie,
paddles IVlllahl" the HK·1B lenerl tes smooth.

effortless code trlnsml» lon for the novice
. nd expert eu ....

Amateur Net (less baltery) 53995

"

Amate ",r Net $3.95

Arnllteur Net $159.95

•

PRECISION PLANETARY.VERNIER
fot exceptionally fine tuning

SUperb craftsmlnsblp b, Jackson BroS.0' Enlland. Bill bearln. drlv., V4"
dla. Shift, 1~" Ion" 6:1 tatlo,
Yy JB 'or 'Ine tuning. EasU, adapt-

•
:::~':b~le:to In, shaft. comparableyalul - $IU5.

Amateur Net $1.50 .a.
10 for $13.50

.,.
• •

Shown
"approximatelyactual sIze

,

99'er 6 Mefer
TRANSCEIVER

A true ham station, ideal
for botlt filed station and
mobile opeution.
Double I;onyersion superhet
liyes you extreme selectivity
and Ire!llllm from imalU
and cross mllLfulation.
'r,1nsmilter section lias all

IIltra.stallle crysbl oscillatu _b ieh aln may be unlrolled by
ellernal VfO.
Effitiut, fully modulated' watt liul works into flexible Pi
network tank circuit. tarl!! S meter serves for transmitter
tune-up procedure.

Send for Arrow's FREE
New 1962 Catalog

• • ••

TO SAVE C.O .D. CHAR&ES. PLEASE INCLUDE SUFFICIENT
POSTAGE WITH YOUR ORDER. ANY EXTRA MONE"t WILL BE
RETURNED.

ALL PRICES F.O.8. N. Y. C.
Arrow's bport Dc~t. Shios To All Pam 0' The World!

Prk., Subject To Change Without Notice.

AMECO NUVISTOR
PREAMPLIFIER

FOR 50, 144 Of 220 ee,
Ov,r 20 db Ilin plus • lower
noi se ' iaure. 2 tuned cUs.
6CW4 Ng,lstor complrtel, "til
tralind. Noise ' ilure Is 2.5 dll
@ 50 mc 3-D db @ 144 IIIC
and U lib @ 220 mc. Power
ftll,u iremints: 100·150 ' . @ •
ml, . nd U y. at .13 ampl.
Spee lb frelluUcJ desired.

Also a vailoble for 'D ml $13 95
Citizens band. Mod. PY. wl...d & 'e.ted •

PRECIS ION BALL DRIVE DIAL

~-....,..... Another s.perlt prodact af ' .cks..
Bros, of Engl. nd. 4" di•. di.1with 6,1
ball dri.. r.ti., Fits standard 1"
sh.ft. For th.t ..,..t touch..•

at
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Angle View showing location of built-in speaker,
and the access to t he rf co ils which is covered by the

small plate just below the speaker. Refe rence made to
th is effect in t he manuscript.

Q ua d M o d e Mon itor
J ohn W onsowicz W9DUT
4227 North Oride Avenue
Norridge 34, Illinois

Interested readers at one time or another
undoubtedly have had the pleasure of invest t
gating some fine commercial communication
receivers, or even some unusual home-brew
design squawk boxes with features tha t were
qu ite appetizing to an average ham. Per
haps some of these features were so good that
the desire of owning such a hearing-aid W3,S

so st rong that it required all the will power
one could muster to be tor n away from not
mortgaging the family car and purchasing
the beaut. Well, if you're among those reach
ing for the finest, with disregard f or the
swea t of your brow and the imposition on
your bank account, here is your chance to be
the proud owner of su ch a unit. Of course you
must have determination and perseverance to

AUGUST 1902

follow through, because this project requires
more t ime than the usual converter or a small
transmitter j but once finished, you can r elax
and enjoy the pleasures of your masterpiece
for years to come.

In summarizing the advanced and exclusive
features of this "Quad-Mode Monitor" as it is
called for the fo ur modes of reception, the
goodies incorporated there-in are as follows:
Modular construction, motor tuning, r ecept ion
of NB FM, broad Al\I, sha r p AM , upper and
lower SSB, and CW, built-in VH F xtal con
verters, built-in auxiliary speaker , wide range
of f requencies, large illuminated translucent
dial, big illuminated S meter, tone control if
gain control, rf gain control, etc., all this and
more built on a standa rd 3" x 17" x 13"
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aluminum chassis with a st a nda rd 8% " x 19"
rela y rack panel.

In design and construction of this receiver,
no compromise had been made in material or
workmanship to achieve the utmost in per
formance and pleasing professional appear
ance; so only the finest qua lity of coils, if
transformers and ceramic coil forms were
used as specified in the parts list or indicated
in the schemat ic, and these were obtained
from J. W. Miller Co.

To lessen the difficulty in construction of
such a project, st anda rd parts were used a s
much as possible. However, needless to say
t hat a project of t hi s k ind requires a number
of specialties that must be pieced together
and fit into t heir respective niche, so many
parts had to be machined. Fortunately, my
access to a fine machine shop made t his proj 
ect materialize without imposing on my
friend s, and was completed in a record time of
8 months.

Mecha nical
It is surpr ising to sa y the least that com

mercial receiver manufacturers haven't latched
on to the very handy way of building ham
receivers, which is the module construction a s
seen in the photo. This type of fabrication is
not only simple, convenient and more economi
cal, but also uniform; for each module when
completed mechanically can be phased and
optimized on the bench before secur ing it in
place. Such construction was used in t his re
ceiver and modules developed are as follow s:

Complete front-end with all coils, tuning ca-
pacitor, band switch and motor drive.

25 volt de power supply for the drive motor.
High frequ ency (1600 kc) if st r ip.
Low frequency (85 kc) if st r ip.
Beat frequency osc illa tor (85 kc }.
Conver ter switch.
Xtal controlled conver ters, and
Conver ter plug-in a ssembly with power J'C

cept acles.
To begin with, the main aluminum chassi s

was modified by the cut-outs for some of t he
above mentioned modules and t he side brackets
were bent on a hand brake and fastened to t his
chassis by 4-40 machine screws, as shown on
t he photo.

The right hand s ide of the aluminum bracket
houses a 4" PM speaker as indicated by the
round speaker grill near the front panel. Un
der t he speaker is an opening for access to t he
rf coil s. T his is covered with a 3" x 6" alumi
num plate. The far side of both brackets ha ve
oval hole cut -outs to subst it ut e for carrying
handles. Rectangle design of brackets instead
of the usual triangle type shown in most cata
logues were used for ease of handl ing and
the ability of setting the receiver up-side down
when working on the underside of the chassi s,
thus eliminating possible damage to compo
nents mounted on top. The dial escutcheon was
machined from a piece of 5" x 11" x %." alumi
num plate with the back side milled out for
a lh" plexiglass window for the dial. Around
this plate a rectangular bar of aluminum %"
x lh" was secur ed with flat head 2-56 machine

~ EXT CON"". - ,.. rea

"' "' "'

"-
CONVERTER SWITCH

" OOUU

L l- I--- )&00 KC-- ecc "" "" LIM. .so
" " ,,

J-----.OC< """0oS< '" ,
'"'"" •

""l- 85 KC I- 85 KC °"1'"" " '"
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b USB-LSB
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o Send New (01010 9
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ASHE RADIO COMPANY

WALTER ASHE RADIO CO.

Want to lie a wa ke at night? That' s what
happens to the people who write for oa r
trade in quote before they are ready to go.

D on't let ou r quotes distu rb you r sleep!
D on't clip the coupon unless you can stand
the best trade in offer in the business.

(Quotes confined to g eor mode s;nce 1945)

Anxious? Call us at CHestnut 1..1125

PLEASANT DREA S!

-
•

•# #, ..

Main Chassis. Standard 3" x 13" x 17" aluminum
chassi s showing cut-o uts for modu les lind front pane l
mounted controls.

Alum inum side brackets 8" x 13" with exposed e nds
bent for stiffen ing_

screws to fo rm a pleasing th ree s ided frame.
After t he cut-outs were made for the dial and
the S meter, the a ssembly w as s pra yed with
black crackle varnish to g ive it a professional
look and to match the rest of the trim.

Front panel of t h is r eceiver r equired some
study for t he controls had to favor the best
wir ing practice and a t the same t ime look
neat and professional like ; but aft er a f ew
sketches and a little st udy, the des ig n was
frozen and all controls were fitted on to a 8%"
x 19" st a nda rd r elay rack panel which is
cr ackle gray aluminum. All a ssociated dials
were matched and nomenclature engraved.

T he six li gh t s a bove t he escutcheon pla te
are used to indica t e the band in use and are
swit ched in with the band switch, They are
miniature neon panel lites and operate from
110 volt ac through a lOK- lh 'V isolation re
sistor , Black aluminum handles were provided
for ease of r emoval from the cabinet, also to
protect the dials from damage if the receiver
is eve r placed on it's face.

Electrical
Before going into details of circuitry and

placement of components let 's look briefly into
the outstanding features of t h is receiver. Actu
ally, t his hea ring-a id was des igned for h ighes t
sensit ivit y possible, contr ary to some engineers
belief that sensit ivit y below .5 micro-volts is
s tretching it too far and is only good for noise
r eception. This may be quite true in some
noi sy locations and especially if such high
sens it ivit y cannot be controlled. However, in
th is unit which has a usable sensit ivit y of .1
micro-volt and better on band 4 and below, and
.2 micro-volt on band 5, it is controlled by the
incorporated rf and if gain controls brought
out to t he front panel that can be varied to
suit every condition.

Looking down t he home stretch, t his r eceiver
is a double conversion super on a ll bands up
to 30 me if so desir ed and operated in t he
sha r p AM or SSB mode. It becomes a triple
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conversion device when used with the built in
xtal converters, or a single conversion type
when used in the breed AM or FM mode.

First if Amplifier
The selection of intermediate frequency de

pends on factors such as good image rejection
and selectivity. But don't overlook the fact
that powerful commercial stations near-by may
feed into the v...iring of a high gain amplifier
completely ignoring the path of the f ront end.
For this reason it is worth the effort to famil
iarize oneself with the bothersome local sta
tions and select an if frequency at least 100
kc away. Of course a high intermediate fre
quency only gives good image rejection but poor
selectivity, so one must resort to dual conver
sion and choose a second if that will suffice in
separating the stations in the now congested
bands. Usually a 50 ke up to 262 kc is good
second conversion, depending on how much
selectivity one needs for his particular opera
tion. For high frequency AM and 8SB, the
lower the frequency the better, but for VH F
operat ing using xtal converters, too much se
lectivity can be detrimental due to unknow
ingly passing stations while tuning.

After due consideration, the first if was se
lected as 1600 kc and the first if module built
consists of two stages as amplifiers, one stage
as a limiter and one stage as the FM dis
cr iminator. In the broad AM position the se
lect ivity of thi s receiver is in order of 10 kc
at 6 db down.

Front End
A lot of considerat ion must be given to the

"front end" since that is the head of the table j

a mediocre choice in design may hamper the
over all performance of the completed unit.
Many books were wr itten on why's and why
not's, peaks and pitfalls of tubes and circuitry

involving rf amplifiers, mixers and oscillators,
but if you're like I am the more you read the
stuff the more confused you get. The surest
way out of the dilemma (assuming that you
have a good signal generator and a VTVM) is
the soldering iron and a hand full of parts
together with some notes on progress made.
From these notes as an embryo the front-end
module took shape and consists of a 6AK5 rf
amplifier, 6BE6 mixer with separate injection
using a 6C4 triode as a Hartley HF tunable
oscillator operated with 150 volts on the plate
from a VR 150 volt regulator .

The image rejection of this front end meas
ured through the first if is better than 60 db j

being comparable to the finest in communica
tion receivers. Frequency coverage of this front
end are as follows :

Band 1-500 kc to 800 kc
Band 2-2.8 me to 5.7 me
Band 3-5.7 me to 10.4 me
Band 4-10.4 me to 18.4 me
Band 5---18.4 mc to 30.0 me
Band 6-switches band 4 into converter po

sition and grounds the antenna input to band
4 to prevent signals f r om beating with the
converter . This will be explained later in the
article.

Second i f Amplifier
Upon completion of the front end unit, t he

low frequency if strip came up f or consider a
tion. This module was viewed from the point
of selectivity and question of frequency selec
tion was obvious since an old surplus receiver
using fine 85 kc intermediate f requency trans
formers was on hand. The old t ransformers
were r emoved, taken apa r t, cleaned and re
assembled and three of these transformers
with two 6BA6 pentodes are used in this
module. To keep excessive gain down to a
reasonable level, this strip is operated at re-
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calibrate, meter zero. stand-by switch, and of
course the main tuning. The main tuning is
ope ra ted by thumb act ion for vernier tuning
or by the push buttons mounted in the es
cutcheon fOT rapid excursions with motor drive.
Tuning ratio through the worm drive is 50 to 1.
maki ng motor t uni ng very desirable.

Next mon th we'll have complete information
on the construction of this r eceiver.

.. . W 9DUT

Anyone who has done much experimental
work has felt the need of a good resistance or
capacity decade. Many of us have gone to
the trouble to build up our own since the
commercial models heretofore have been
rather expensive. Heath has done it again
with their new IN-ll and IN-12 decade boxes
which sell for only $24.95 and $17.95 respec
tivelv.

" ihat do you do with these after you've
bought 'em and assmbled 'em? Well, there
are many circuits that can b e calculated by
Ohms Law for a rough approximation, then
you either have to build in a potentiometer
to allow for individual variations in the cir
cuit or else vou have to connect one tem
porarily, adjust it for best operation of the
circuit and then replace it with a resistor of
an equal value. With the decade box around
you can hook it in the circuit, adjust and then
read the des ired resistance from the dials. It
is a lot handier to use than a flopping pot.

Or maybe you hook up a bridge circuit now
and then for some particular application. With
th is decade you can assemble a bridge by
means of a few clip leads. make your measure
ments, take it apart again ... and get the ac
curacv that you wanted.

If you do any tuning of filters it is difficult
to get along without a decade.

All in all, no test bench is really even half
complete without a set of decades at hand.
Like inside plumbing, you never really appre
ciate it until you have one of your own.

duced voltage. The overa ll selectivity of this
strip is 2 kc at 6 db down. Being quite satisfac
tory for reception of AM and SSB.

Xt.1 C onve rters
In as much as this is a complete package em

bodying everything including the proverbial
ki tchen sink, the converters had to be included;
and since they became part of t he main chassis,
a switch had to be designed f or ease of con
trol. The switch module incorporates t he
switch and miniature coax con nectors to select
any of t he three converters, or the coax con
nector on the f ron t panel for an external con
verter with a n if f requency of 10 to 18 me.
Converters wi th if f requency of 3 to 30 me can
be fed into the antenna coax connector on the
back of the chassis.

F r equency coverage of the built-in xta l con
verters is calibra ted on the main dial and is
as follows :

No. 1-107 me to 109 me
No. 2-143 me to 148 me
No. 3- 152 me to 157 me

Det ecto rs
Since it was a simple matter in wiring de

tectors, space was provided for them on the
main chassis so that each of the f our detectors
was close to their if str ip and the audio am.
plifier.

The detectors are as follows: FM discrimi
nator, 1600 kc AM detector with built-in ANL,
the 85 kc AM detector also with built-in ANL
and a product detector for SSB and CW with
sepa r ate BFO injection.

BFa
The beat frequency oscillator is a module

built on a 2%" x 2%" x 1%" mini-box and uses
a Miller 50 kc modified transformer with a
6C4 triode connected in a Hartley circuit.
Cathode output is used which is brought out
to a miniature coax connector .

Xtal O scillato rs
Good communication r eceivers of today are

selectable sideband receptors, and since this
unit falls into that categor y, two crystal os
cillators are used in the conversion to the low
f requency if for the select ion of upper or low
er sideband. These oscillators are controlled
f rom the f ront panel by a single pole double
toggle switch.

Tone Control
A phenolic str ip with all necessary compo

nents consti tute the tone assembly. A pot, be
ing the variable tone control is mounted on
the front panel and wired with miniature coax
cable to the phenolic tone a ssembly. This sim
ple but worth while device adds pleasing tone
quality when listening in the broad AM or Fl\I
mode.

Other controls brought out to the front
panel are, antenna trimmer, BFO pitch, osc.

Decades

AUGUST /962 35



Mobile

Monitor

Scope

Robert W ill iams K9DYS
7 Willows Plece
Rentcul, III.

Photographed by S/Sgt. / olnl Matheson, USA.F

D URING the course of experimenting with
transistorized mobile modulation sys

tems, the desire for a means of monitoring
performance of the rig on the road led to the
adoption of the miniature scope shown here.
The 1" screen is mounted out of the wayan
the dash and can be sen without turning your
head from the road. It can be used for either
AM or 5B. The power requirements are so
small the scope can be run from flashlight bat
teries.

The scope lobe is an RCA 913. The high

voltage requirement is supplied by a small
transistor oscillator pulling out 300 to 400
volts at app roximately 100 micro amps.

The 913 filament is turned on by the trans
mitter on-off switch. To prevent a bright spot
from burning the screen during stand-by the
power supply is turned on with the push-to
talk system, thus the screen is dark during
stand-by.

Construction

The power supply and controls are built in
to a 2~ x 2~ X 5" Bud Mini box which is
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mounted out of sight under the dash. Only
the tube and it's socket are visible. The only
important thing to remember about contruc
tion is that th e oscillator must be shielded
from the other components to prevent unde
sirable traces. The 9 13 can be replaced by a
2API , but it is somewhat large for dash
mounting. The :lAPl requires a different
value filament dropping resistor.

The audio is brought into the scope by a
shielded lead from a capacitor connected to
the PA side of the modulat ion transformer.
Hf is ohtained from a tee connector on the
transmitt er's antenna plug. Coax cable is used
for th e rf leads. Connections shown in Fig. ]
are for a trapezoidi al pattern.

CORNELL·
DUBILIER

CORNEU.-DU8lLlER ELECTRONICS. DIV. Of" FEDEItAL
' PAC ln e EUCTRIC CO~ 50 PARIS ST.. NEWARK 1. N. J .

TALK ABOUT MOUNTABILlTY!
Anyway you want to mount your antenna
rotor, the HAM·M is the most versatile
around! No special parts to buy! (Even
the otherwise difficult inside tower mount
can be accomplished with some angle iron
and a hack saw) ••• Mountability like this
is just one more reason why, at $119.50
amateur net, you just can't top the HAM-M!
Ask your local CDE Radiart Distributor for
all details.

Co.> ,

,.

The aluminum bracket, hold ing the CRT,
was made from scraps around the shack and
is held in place by one of the bolts in the
speaker grill .

Operations

If it is desired to make the scope completely
self contained for portable use only a few
changes are required. Increase the chassis
size to accommodate the 913 and a 6 volt
battery, 4 size D cells or a 6 volt lantern
battery such as RCA \'5040s. Remove the fil
ament dropping resistor R3, for the 913 and
remove R2 in the power supply. The bright
ness, although decreased, should still be suf
ficient.

After tuning the transmitter, adjust Cl with
an insulated screwdriver ( the rotor of Cl is
hot ) for a narrow line that fi lls about % of th e
913 screen. This is done without modulation
and indicates carrier magnitude. Next loosen
the CRT clamp and rotate the tube until the
line is vertical.

Now apply modulation and adjust Rl for
proper horizontal size and you are in business.

The pattern should be a trapezoid which is
used here. For interpretation of the pattern
refer to the ARRL Handbook.
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4.0 me up to about 8 .25 me putting within
easy reach most of the important short wave
broadcasting stations of the world as well as
other services too numerous to mention, but
probably including for the first time-Sputniksl

Consider, for example, the overseas broad.
cast stations of the BBC. It will be noted that
none of them may be tuned directly on the
75A-4. First line in tabulation below lists those
broadcast frequencies. Below them are oscil
lator frequencies which may be precision-set
by reference to bands on the receiver, and in
the last row are indicated the points at which
the BBC will appear ou the receiver. The ele
gant calibration of the 75A-4 and its 100 kc
crystal check points make it possible to pre-set
the combination for a desired station with as
surance that it will appear on the bandspread
precisely according to calculations.
BBC, kc: 15.375 II .780 9.825 9.510 6.195
Set Osc: 7.700 4.000 7.800 7.100 4.100
Tune to: 7.675 7.780 2.025 2.410 2.095

Newcomers to the field of heterodynology
will be rudely jolted by the obvious fact that
in beating one frequency against another, the
resultants are two-the sum of, and the differ
ence between, the two frequencies. Hence,
some strange bedfellows are bound to turn up.
However, it is usually possible with simple
mathematical juggling to get just what you
are looking for, and get it without QR~1. Of
course, if it's the domestic broadcast band you
want, it is there too, and not afraid to assert
itself.

The 75A-4, its kin and issue share many
qualities of good receivers for this purpose,

More fun with a

Communications

Receiver
Elliott Weyer W2LLZ

T HE real purpose of a good ham receiver
is to provide efficient reception on the

amateur bands; however, there may be times
( transmitter breakdown?) when there is an
urge to use a great receiver in other than its
intended role-Short Wave Listening! Current
trends in communication receiver design are
in the direction of less band-coverage and to
ward narrower frequency response-restrictions
which make the 75A-4, for example, almost as
useless for SWL as for bird watching. On the
other hand, the precise calibration of the
75A-4 makes it possible to locate an out-of
bandspread station with unfailing accuracy,
and then to enjoy a foreign broadcast with
excellent quality reception.

To achieve these results, a simple converter
is part of the story. The rest is only for those
who believe in high fidelity, and consists in
removing one of the Mechanical Filters from
its rack and bridging the if "straight through"
with "U's" of wire inserted in the socket as
shown. (Please do not throwaway the filter ).

Transistor bugs will go their minuscule way,
but we have had very satisfactory results with
a one-tube oscillator-mixer circuit, very simple
to construct. The oscillator circuit with its
pndder will sweep the frequencies from about

During the experimental stages, the 913 The monitor has been in use for almost a
was mounted on the steering column and the year, and I am quite pleased with it.
pattern could be seen reflected on the wind- Now 1 can adjust the rig at anytime for
shield without ohstructing vision. This worked 1000; modulation without using those often in
quite well, but the combination of XYL, har- adequate signal reports. Also, 1 can tune the
monies and HV at the CRT plug, put the rig without taking my eyes off the road.
monitor on top of the dash. . .. K9DYS
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M.st . nd resonator
folde d over

M.lt . nd r.lon.tor
in mobllinc position

BUMPER MOUNTMODEL BM-l

NEW-TRONles CORP.
3455 Veg a Avenue Cleve land 13, Ohi o

F la t a lloy s tee l strap fits a n y
shape bum per. larg e o r sma ll. " J"
b o lts requir e only ~~ .. clea rance
between t o p of b u mper a.nd ca r
b o d y . Heavilv c h r ome p la t e d 1 1 2 "
d ie cast Zam ak ball has 3,,"-2';
thread . Adjustab le fo r true \"(~ 1' 

·tica l pos ition. Gra y Cycolac base .
H e a v ily c a d mium pla ted . . .. $6.95

B u y o nly th e mast and
resonators for the ba n d s
yo u oper a te. N O N E E D
FO R M ATC H IN G DE 
VI C ES . N O FEED LI N E
LE NGTH PROB LE M S .

U se any le n gth o f 52 o h m J~~~~~-:-_~ca ble. New , e ffi c ie nt co n-
cept of c e nte r loa d ing.
Each reso n a tor ha s a c oil
spec ia lly des igne d for
maximum radiation fo r a
p articu lar b and . Center
freq uency t u n ing is by an
a dj u st a b le st a in less rod in
t h e resonat or. T h e fold -

over alu minum mast p e r - ~~~;3~Jmits instant interchange _
of resonators. M ast folds \ \
o ver fo r garage s t o r a ge.~ ~-::
Ma st has 3/8-24 base s tud I . _ .... --

to fit s tanda r d mo bi le -
mounts, but will perform _.--.---::::<~?/
b etter w ith New - T r-cn ic
mounts. Power rat ing is 75
w atts d c input A .M. - 250
w atts PEP input f o r SSB.

A s k your dist r ibut o r to show yo u the se an d
othe r fin e NE W-TItON'ICS p r o d u c t s . W ri t e for
lite r a ture on the com plete !\"EW-TROXICS lin e.

ANY MAST OR RESONATOR MAY BE PU RCHASED SEPARATELY

MODEl DESCRIPTION TOT. HGr. of ASSY. NET
MO · 1 54" mast folds at

I S" fro base Rea r deck or fender s 7.95
MO· 2 54 " mast folds at

27" fro base Bumper 7.95
RM ·I O 10 meter resonator 80" ma x. . 75" min. 5.95
RM · 15 15 meter resonator 81 " max. - 76 " min. 6 .95
RM ·20 20 meter resonator 83" max.. 78 " min . 7 .95
RM ·40 40 meter resonator 92" max. • 8 7" min . 9.95
RM ·75 75 meter resonator 9 7" max. · 9 1" min . 11.95

RESONATOR WILL WORK PROPERLY ON LY IF USED
WITH MD- l OR MO·2 MASTS. ANTENNA ASSEMBLY

CONSISTS OF 1 MAST and 1 RESONATOR.

Tl- Sma ll li ght-weight transformer of (isolation type-
surplus) 110 v , in , 150, 6.3 v. ou t.

CRt- Sele n ium rectifier, 20 rna. capacity.
C6-Split-Stator "butterfly" or two opposed sect ion : tot a l

a bout 20 mmf.
Ll- l " of Min iductor ~" in diamet er, 16 turns/ in. a ir

wound ; tap 4, t u r ns fm. ed.
L2- 16 t u r ns #2 6 E na mel closewound on 1" form, center-

t apped.
L3-24 tu r ns # 26 E namel on %"" slug-t u ned form.
IA-4 turns #26 Enamel a t g rou nd end of L3 above.
All resistors ~ Watt ; all fixed capacitors (except elec
troly tics) ceramic disc.

among them the fact that without an antenna,
they hear almost nothing. Lesser breeds, which
will pick np signals by osmosis as well as
through the usual channels, will make the past
time even more sportive.

The Converter
All parts of the simple circuit are easily

mounted on and in a standard 5 x 7 x 2"
aluminum chassis. A geared-down drive for
the split-sta tor capacitor is almost a "must"
to facilitate exact oscillator tuning, although
no dial or calibration are necessary, or would
they mean anything anyway in view of the
padding condenser. There is ample room
within the chassis for the miniature power
supply, if it is not desirable to "borrow" power
from the receiver.

C" Co, L, and 6J6 are on top of the chassis;
all other parts are below deck. The converter
is fitted with RCA input and output jack and
plug, and in use, converter is inserted in a
break in the coax from antenna to communi
cations receiver. (The break in coax is so fitted
that continuity may he restored after your
transmitter is again in working order) .

In using the converter, the following routine
will become almost automatic: 1) Obtain fre
quency of desired station in megacycles,

2) Using the coverages of the bands of the
communication receiver, select two tunable
points such that their sum or difference will
result in the desired (but otherwise unattain
able) frequency.

3 ) Set receiver for reception exactly on one
of these frequencies using crystal calibrator at
nearest check point for accuracy.

4 ) \Vithout connecting the converte r to re
ceiver "swish" around with C6 , and finally C6 ,

to zero-beat converter oscillator with receiver
BFO.

5) Tune receiver to other of the frequen
cies derived by computa tion in 2 ) above; in
sert converter in antenna coax, and listen to
your station.

"Tuning around" may be performed by
either the bandspread of the receiver or the
oscillator of the converter of course. Is it a
Barrel of Monkeys or Pandora's Box?

. . . W2LLZ
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equips his shack at half-price with

Wise Amateur Radio operato rs k now th a t they can
depend upon Hea th for qua lity. dependab ility and
performance at lowest cost! Savings reali zed th rough

easy. do-it-yoursel f Idl construct ion , make it possible
for the rad io a ma teu r to equip hi s station wi th com

plete facilities at sa .... in gs of up to 507t-! Yo u also enjoy
latest engineering design and features for top perfo r m

ancc and convenie nt operat ion . w hatever yo ur need .
whatever your interest .. . " Mo b ile" , " Fixed", AM.

C\\' or SSB ... there ' s a Heathk it p roduct to fill it !

T he handy accessories shown above are only a few of
the many money- saving Hea thk its available to make

better contacts. more co nven ient ly. and with added fun .

1. MONITOR SCOPE: Specially designed for A ma
teu r use! Displays envelope. A F and R F tra pezo id
patte rn s. Ideal for checking "nat-topping' a nd no n
linearity in SS B Iinea r amplifie rs. observi ng modula tion
characte ristics of A M & SS B tran smitters plus qu ality
of received signals. Use o n ama teur bands 160 through
() meters. Built-in two tone test ge ne rato r. 10 lbs.

Kit HO-10 no money down, $6 mo $59.95

40

2. REFLECTED POWER METER: Checks efficiency
of an tenna sys tem by measur in g forw ard an d reflected
powe r o r sta nd in g .... ave ratio . Ha ndles a peak po w cr
of w ell ove r I kilo wa tt an d may be left in the an te nna
syste m feed line at all t imes. Matches 50 o r 75 ohm
lines. Covers 160 thro ugh 6 meters. 2 Ibs.

K;' HM·" $15.95

3.100 KC CRYSTAL CALIBRATOR: Perfect fo r
checking VFO·s. receive rs and othe r co mm un ica tio ns
gea r! Pro vides precise outpu t eve ry 100 kc f rom 100 kc
to 54 me. Ci rcuit is transisto rized and battery powe red
fo r complete portability . .005 ';( crystal included . I lb.

Kit HD·20 $14.95

4. RF POWER METER: Sa m ples R F ra d iat ion near
a nte nna to give co nt in uo us ind ication o f relativ e
powe r output of t ransmitte r. Sensitive 200 ua meter .
Requires no exte rnal source o f po w er fo r o pe rat ion.
Covers 100 kc to 250 mc range. 2lbs.

Kit PM·2 . • • ..• .• .• .• ... .•.•.•..• .• .. . .. .•. $12.95

73 MAGAZINE



I

easy-fa-build Heafhkifs

5. " C A N T EN N A " TR A NS M IT T ER DUMMY LOAD :
Permit s test ing o r se rvici n g t ransmitti ng equipment
"off-the-air" .. . no TVI , Q RM . or FCC viola tion s 10
worry about! Hand les up to I kilowa tt I. C A.S. wit h
less th a n 1.5 V. S. \V. R . u p to 300 megacycles. Feu
lu res oi l-cooled resistor (oi l not in clud ed ), 2 lbs.

Kit HN·31 ,$ 9 . 9 5

FREE CATALOG :

Send today fo r yo ur f ree
100 pag e Heathkit Cata log .

O ver 250 d ifferent qu ality
kits 10 choos e from . Sa ve

up to 50% with Heathkit.

6. " T U NNEL DIPPER " : Exclusive with Hea th ! ...
a solid-sta te grid dip o scillator. H undred s of uses in
a ma te ur ra d io "ark. Co vers 3 to 260 me. Color
ma tche d coils and d ia l sca les. Ba tt ery po ..... cred. use it
an ywhere! Complete with r ugged . e poxy coated coil s,
protective COWT. 3 tbs.
Kit HM·l0 no money down , $5 mo $34.95

7. VARIABLE FREQUENCY OSCILLATOR; Pro
vides com p lete cove rage of amateu r ba nd s. 80 th ro u gh
2 mete rs . Rugged . reli a b le a nd lo aded wi th specia l fea 
tu res fo r top pe rfo rm a nce and s ta bility . Use wit h mo st
tra nsmitters d esigned fo r grid -bloc k o r catho de key
in g. All con nect ing cables fu rni shed . 12 lb s.

Kit HG·tO no money down, $5 mo $34.95
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The TT-180

Five Bander

Frederick J. Heines W2RWJ
123 Roberto Drive
liverpool, New York

A few months ago I decided to return to
t he air after a period of inactivity. The

inclinat ion was to build something f ast and
simple, perhaps a 6AG7-6L6 crystal controlled
rig on an old-fashioned breadboard.

At this point judgment began to prevail over
impulsive action. wouldn't it be rather silly
to build a transmitter for one or two bands.
when all that hard-earned dough had just been
shelled out for a new all-band receiver?

Several weeks were spent developing a set
of specifications for the new r ig, and after
some preliminary design work, it was clear
that construction of a n all-band medium-power
transmitter isn 't as formidable a task as had
been assumed.

The resulting unit is a five band, seven tube,
bandswitching rig, with a dc power input of
180 watts into a twin tetrode final amplifier.

Technical Summary

Power. 117 volts ac at approximately 60
watts for tube hea t er s and blower. 600 volts
at 300 rna or 750 volts at 240 rna and 360-375
volts at 100 rna, a ll de. For AI\! phone the final
requires 600 volts at 224 rna.

Signal. Internal crystal > controlled oscll
lator (VFO-CRYSTAL switch on chassis) .
Any VFO with an output of a few tenths of a
watt to drive the input stage, VI.

AM Modu lation. Any modulator delivering
65 watts of audio a t an impedance of approxi
mately 3800 ohms will 1000/0 modulat e t he
transmitter at a final amplifier input power of
134.5 watts.

Outputs. measured at 3.5 mc.
CW Telegraphy. 600 plate volts, 125 watts

output (180 watts input) ; 750 plate volts, 130
watts output (180 watts input) .

AM Phone. 600 plate volts, 100 watts output
(134.5 watts input ) .

Impedance. The pi-network output ci rcuit
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matches 50 or 75 ohm coaxial transmission
lines to antenna tuner or antenna.

Circuit

A type 5763 pentode functioning as a modi.
fied P ierce crystal oscillator or an amplifier 
doubler is employed at VI. The plate tank cir
cuit, L I-C3, tunes to either 80 or 40 meters
depending upon the position of the exciter
bandswitch 82. When an 80 meter crystal or
VFO is used, VI provides output on either
80 or 40, acting as a doubler for 40 meters.
When starting with a 40 meter crystal or
VFO t he stage amplifies straight through on
40.

C6 pads the VI tank circuit down to the 80
meter band when 82 is in the 80 meter posi
tion. The screen grid of VI is controlled by
the EXCITATION control R4 to allow the
final amplifier grid drive current to be set at
the correct value.

V2 serves to double the 40 meter output from
VI to 20, or to triple to t he 15 meter band
when 82 is in the 20/15 meter position. T he
plate circuit of V2 is arranged to t une to
both 20 and 15 meters, thus eliminating the
need for separate 20 and 15 meter multiplier
stages.

When 10 meter output is desired, V3 is
switched into the circuit and doubles 20 meter
output from V2 to 28 me.

The fu nction of CIS is to make t he grid ci r 
cuit of V3 pr esent t he same capacit ance as
t he final amplifier grid circuit. T his provides
resonance at 20 meters at a single setting of
Cll whether V2 drives the final grid or the
grid of V3.

Drive from VI, V2, or V3, is coupled to the
grids of the parallel 6146's final amplifiers
through a section of the EXCITER BAND
SWITCH, 82C. T he coupling capaci tors are
C7, C8, C16, or C21, the one in use depending
upon t he setting of 82. l\H monitors the PA
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grid current and indicates resonance of the
driver tank circuits.

V4 and V5 were found to be miserably nor
mal as far as parasitic oscillations were con
cerned. They were quite willing to produce
spurious output with no encouragement. R12
and R13 were found to be "musts" as well as
R14 and R15 in the screen leads. R16 and R17
with RFC-6, and RFC-7 will be recognized as
the usual plate parasitic networks.

In order to allow keying of the driver stages,
the final amplifier screen grid circuit incorpo
rates the usual clamp tube V7, a type 6V6.
When grid drive is removed from the final
grid, the bias of V7 falls to zero and the tube
draws current heavily through RID, the screen
dropping resistor. When V7 conducts through
R19, the voltage at the plate of the "switch"
tube, V6, faIls below the value required to
maintain ionization and V6 extinguishes. At
this point the final screens are actuaIly discon
nected from the screen supply and final plate
current drops to a very low value.

A bonus advantage of the "switch" tube is
that the gas requires a time to ionize, provid
ing a measure of shaping of the O\V keying
characteristic, tending to "soften" the keying
and minimize key clicks that otherwise might
be radiated.

The plate tuning capacitor, 031, in combina
tion with the plate inductor L6-L9 tunes to the
five Amateur bands between 3.5 and 29.7 me.
The PA BANDSWITCH S3 shorts out turns
progressively to provide the proper amount of
inductance for each frequency band. This sys
tem of fixed inductance value for each band
eliminates the usual inconvenience found when
ever a rotary inductor is employed. No turns
counter is required and band-changing is
greatly simplified. In addition, the best circuit
Q possible is built into the transmitter and is
automatically selected by the operator without
consultation of tuning charts.

Both COARSE and VERNIER LOADING
controls were provided in the original model
of the transmitter. If it is desired to simplify
the circuit and minimize the mechanical com
plexity, the VERNIER LOADING capacitor,
C32, may be omitted, and the COARSE LOAD
ING switch rewired as shown in schematic.

It was found necessary to neutralize the
final amplifier on the three higher frequency
bands. The amplifier did not oscillate without
neutralization, but it was found that maximum
rf output did not coincide with minimum plate
current as the final tank was tuned through
resonance. Due to the long leads required and
also because the final amplifier grid circuit
doth not have its own coils and tuning capaci
tors, it would have been impossible to use the
popular capacitive bridge method of neutrali
zation. A search of the handbooks revealed a
simple and effective but little used method of
neutralization. As will be noted on the
schematic diagram, two link neutralizing cir-
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cuits are used. L5 and L7, connected together
by a twisted pair of hook-up wire, couple some
final amplifier plate tank energy back to the
10 meter doubler tank, L4. On ten meters the
final amplifier grid tank is actually the V3
plate tank. When L5 and L7 are properly
phased and the amount of rf coupling opti
mized, complete neutralization is obtained on
the ten meter band. L3 and L8 accomplish the
same for the twenty and fifteen meter bands.
In the latter case however, one link coil is
placed between the 20 and 15 meter portions
of the plate tank coil and neutralization of
both bands is accomplished simultaneously.

TVI Precautions

The major factors contributing to the free
dam from TVI enjoyed with TT-180 transmit
ter are the excelIent shielded enclosure and
adequate by-passing of all leads entering and
leaving the rig. Use of a link-coupled antenna
tuner or a low-pass, low-impedance filter is
absolutely required if TVI is to be minimized.
Installation of C23, C36, C37, C40 through
C46, C38 and C39 must be accomplished as
outlined in the chapter on TVI of the Radio
Amateur's Handbook.

Layout

The sides, top, bottom, and rear shield plates
which make up the TVI shield enclosure were
fabricated from 20 gauge sheet aluminum.
They are mounted on a framework of % x %
inch aluminum bar stock, tapped for 6-32
screws about every two inches. Wherever the
chassis and side plates contact the rear of
the front panel, the paint was removed from
the panel to insure good contact and to
minimize TVI.

The area directly over the 6146 final ampli
fier tubes was cutout approximately 4% by 6
inches and covered from the bottom side with
perforated sheet aluminum for ventilation. The
area over the XTAL-VFO switch was also cut
out, about 3% by 5% inches to aIlow access
to the switch and the exciter tubes. The edges
of the hole were lined with Eimac contact
finger stock to provide a leak-proof removable
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MODEL BAJ 430/ 1·1

Communication and TV Antennas

rex LABORATORIES
ASBURY PARK 40, NEW JERSEY. U.S.A..

NOW! A Broad-Ba nd 'Balun " for your
10, 15 and 20 Meter Tri-Band

$ 85

SINCE
1921

with

1 - ''tIte- -Une"-

For TOP-MAN-ON-
THE-FREQUENCY results . . .

Install a Telrex antenna .•• dollar for
dollar better in every way! Antenna
systems from $6.95 to $ 12,000.00

cover pl a t e which is f astened by t wo 6-32 wing
nuts for fast r emoval.

The t hree panel meters are shielded f rom
the r ear by 4X4X2 inch aluminum utility boxes
bolted to the rear of the front panel. Again,
the areas under the edges of the meter shield
boxes are scr a ped free of paint to insure good
contact. Holes are drilled in t he bottoms of the
meter boxes to allow the meter leads to pass
through rubber grommets.

Across the front of the chassis are the three
tank capacitors for the tank circuits of VI,
V2, a nd V3. The three tubes are located near
their respective tuning circui t s. The EXCITER
BANDS WITCH, S2, is located to the rear of
t he exciter tube socks under the chassis and
runs parallel to the front panel, being driven
t hrough a right-angle drive mechanism. SUit4
able "L" bracket s a re made to support t he
drive mechanism (Millen type 10012) and the
switch assembly. The tuning capacitors, e3.
Cll , and CI 9, are mounted to the panel so
their shafts protrude through %" clea r a nce
holes. This is required because the capacitor
sha fts are at 360-375 volts de. In or der t o
in sure against shock , the knobs used here must
have deep-set set scr ews, and t he set scr ew
holes s hou ld be filled with glazing compound
after the screws are tightened to prevent any
possibility of contact with t he set screws. The
ca paci tors used for C3, CH, and CI9 do not
come equipped with 1,4 -inch shafts for knobs.
To remedy t hi s, %" lengths of %" diameter
brass rod were cut and soldered to the existing
ca pacitor shafts.

The final amplifier tank components are
mounted above the chassis on the right side,
the tank tuning capacitor, C3t, being to the
front of V4 and V5 nearest the front panel.
A. shaft coupling and a quarter inch aluminum
shaft were employed to extend the capacitor

shaft t hrough the f ron t panel bushi ng. To the
left. 0' C31 is t he PA BAXDSWITCH. S3.
mounted on an a lum inum "L" br acket whose
height is chosen so t he shaft of 83 comes
through the front panel at the same height as
the sha f t of C31. Immedia tely behind 83 is t he
COARSE LOADING switch, S4. In or der to
maintain a f unctional grouping of front panel
cont rols , 84 is mounted vert ically through the
chassis and driven through another Millen
right-angle drive mechanism. Another im
portant reason for th is mounting arrangement
is to keep all final amplifier cir cuit elements
above the chassis to prevent feedback to the
grid circui t components which are all below
t he chassis.

If it is decided to use the \"ERNIER LOAD·
IKG ca paci tor , C32, note that it is mounted to
the left and rear of 84 and driven t hr ough two
holes in the chassis by a dial cord. The dial
cord in turn is driven by a %-i nch sha f t below
the chassis su ppor ted by two panel bushings,
one at either end. The capacitor was obtained
f rom a discarded broadcast r eceiver and came
equipped with a large dial cor d pulley and
spr ing tension device. Two clea ra nce holes
were made in the chass is to pass the dial cord.

The plate RFC, RFC-8, is mounted between
V4 and V5, with plate by-pass C30 mounted
with t he shortest possible leads from t he bot
tom terminal of the choke to the chassis. An
octal socket-size hole was punched through t he
chassis near the ground con nection of C30 to
provide a short rf path from the plate circuit
through the chass is to the cathode terminals of
the final tubes under the chassis. This was
found to be impor ta nt in terms of TVI sup
pression.

The exciter portion of the rig, VI, V2, and
V3, is wired by the point-to-point method, all
d isc ceramic capacitors being connected with
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leads about lAo " long or shorter. The unused
terminals on the EXCITER BANDSWITCH,
82 were used to provide terminal connection
points for many components, notably, R2, R3,
R6, R7 and the 360-375 volt de line. All of the
coupling capacitors associated with the band
switched circuits were mounted directly on the
bandswitch, 82.

The exciter tank coils, L2 and L4 are solder
ed directly on t heir tuning capacitors, 011
and 0 19. L1J a stud-mounted slug-tuned coil,
is on the chassis near the connections of 03
and nAJ:1r VI.

The neutralizing coils, L3 and L5, are made
from single loops of flexible hook-up wire and
are made up with twisted leads about 18 inches
long to extend through grommet lined holes
in the chassis up to the final tank coil area.
The coils are tied to the "cold" ends of L2 and
L4 with lacing cord and then cemented with
acet ate cement. L7 and L8 are supported by
two-terminal t ie st r ips atop 11,4," high ceramic
spacer s near L6, and the twisted leads from
L3 and L5 are t r immed to length and con
nected to L7 and L8.

The grid parasitic suppressors, R12 and R13,
are mounted as close to the tube sockets as
possible, as are the screen suppressors, R14
and R15. C28 and C27 are mounted as closely
to the resistors as possible and grounded
through 1h, " leads for low-impedance screen
gr ounding.

The final tank coils and coupling capacitor,
C29, are mounted on 1:tA. /I high ceramic spacers
threaded for 6-32 screws at both ends. The
coil connections to the PA BAND8WITCH are
made with strips of copper sheet :tA." wide to
minimize rf losses at the higher frequencies.

All power wiring, including the high voltage
leads was done with shielded cable, RG-59/U
coax being used for all leads carrying in ex
cess of 400 volts. The shields were grounded
at both ends of each run.

It is important to connect all cathode pins
of V4 and V5 together with heavy solid wire
and to ground pins 1, 4, and 6 to the socket
ground lugs. The r otor lead from S2C to the
final grid circuit is made with a length of num-
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ber 14 solid wire.
The leads entering the meter shield boxes

must be shielded and the shields grounded just
before the leads enter the boxes to prevent har
monic currents from flowing inside the boxes
and on out to the front panel sur face.

The loading capacitors associated with the
COARSE LOADING switch, 84, are run down
from the switch directly to ground lugs on the
chassis.

Adjustment and Operation

After all wiring is complete and has been
double checked for wiring errors, connect the
ac cord to the chassis and turn on the HEAT
ERS switch, 85. Check for blower operation
and be certain all tube heaters are lighted.

Next, connect the 360-375 volt dc power (do
not connect the high voltage ) and place the
EXCITER BANDSWITCH, S2, in the 80
meter position. \Vith an 80 meter cr ystal in the
crystal socket and 81 in the XTAL position,
depress the key and tune C3 until grid drive
is registered on lUI. 80 meter drive should be
obtained with C3 nearest to maximum capaci
tance. With C3 at resonance and the EXCITA~

TION cont r ol, R4, at maximum clockwise posi
tion, the grid current meter should r egister at
least 10 rna of gr id drive. Do not leave the key
down for more than a few seconds with grid
drive in excess of 5 or 6 rna in order not to
damage the final amplifier tubes.

Change the EXCITER BANDSWITCH to
the 40 meter position and again depress the
key and tune f or final grid drive. The oscillator
stage is now doubling from 80 to 40 meters
and drive in excess of 10 rna should be
found. If output on 80 and 40 are not obtained
as outlined above, change the set t ing of the
tuning slug in L'l (a grid dip meter is useful
here) until both 80 and 40 meter outputs are
obtained. 80 meter resonance should occur at
about "2 o'clock" and 40 meter resonance at
about "10 o'clock." The decals are installed in
the proper positions to indicate the approxi
mate knob set t ings for resonance on either
band.

If a VFO is used, repeat the above procedure
using a VFO with 80 meter output fed into
JI. Set the XTAL-VFO switch to the VFO
position. If it is not planned to operate on 80
meters then a VFO with output on 40 may be
employed. In either case, the EXCITER
BANDSWITCH must be set to the appropriate
band.

With VI set up as above to deliver 40 meter
output, switch 82 to the 20/15 meter position
and with the key depressed resonate C11 to the
20 meter position, near "2 o'clock" on the dial.
Grid current in excess of the required 5 or 6
rna should flow. Note that C11 allows doubling
to 20 or tripling to 15 meters a t the same
EXCITER BANDSWITCH position. Grid
drive on 15 should be found near the "10
o'clock" position of the C11 kn ob. A grid dip
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Weat her proof cases

Request Bulletin 8009

To meet an increasing requirem ent,
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meter is useful at this point to make certain
that resonance is occurring at the desired Ire
quencres.

Operation of the 10 meter doubler, V3, is
checked with VI set for 40 meter output , V2
set up for 20 meter output, and the EXCITER
BANDS\VITCH in the 10 meter position. Reso
nate C19 for 10 meter grid drive.

Neutralize the transmitter a s follows. With
the RF OUT jack, J3, connected to ground
t hr oug h a 75-ohm % watt resistor (no high
voltage), and both bandswitches in the 10
meter position, obtain a grid drive of 6 rna on
Ml. Rotate the PA TUNING capacitor slowly
through the resonance and note whether Ml
"flicks" sligh tly as the resonant point is passed
through. Adjust the position of L7 with rela
tion to L6 until no variation of Ml occurs as
the PA TUNING is moved through 10 meter
resonance. For the most sensitive indication,
set 84 for minimum capacitance. If neutraliza
tion cannot be obtained, interchange the wires
from L5 where they connect with L7 and try
again. The proper position of L7 is directly
over the 10 meter tap of L6 at the "cold" end
of the 10 meter sect ion of t he coil.

Repeat the above procedure with first 20
meter grid drive and the PA BANDSWITCH
in the 20 meter position, and then 15 meter
grid drive and the PA BANDSWITCH in the
15 meter position. Adjust L8 for minimum grid
current variation a s the PA TUNING is
passed through resonance on t he two bands.
Note that the adjustment of L8 is a compro
mise between the two bands and that the posi
tion of L8 is halfway between the 20 and 15
meter taps of L6 .

When the exciter portion of the rig has been
checked out and the rig has been neutralized
as outlined above, make up a d ummy load con
sist ing of a 150 watt light bulb connected to a
shor t length of coaxial cable with a rf con
nector to connect the RF OUT j ack , J3.

Before connecting the high voltage to the
rig, set the COARSE LOADING switch. S4.
f or maximum capacitance and adjust RI9 with
an ohmmeter for a resistance of approximately
15,000 ohms. Next set up the exciter to provide
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6 rna of 80 meter gr id drive to the fi nal. Now
connect the high voltage lead (power turned
off!) and with the 80 meter position indicated
by the PA BANDSWITCH. turn on the high
voltage su pply . Note the reading of the
PLATE meter, M3, which should not read more
than 40 rna or so. Depress the key and immedi
ately rotate the PA TUNING control until the
resonant dip of plate current is found. Do not
hold the key down for more than a few seconds
until resonance is positively established to
avoid overdissipating the final amplifier tubes.

Advance the COARS E LOADING control
a st ep at a time while maintaining resonance
with the PA TUNING control until a final
plate cur rent of about 240 rna (if 750 plate
volts) or 300 rna (if 600 plate volts) is ob
tained, The VERNIER LOADING control can
be used to trim the cu r rent to the exact value.
At this point the 150 watt light bulb should be
burning at near full b r ightness. When the key
is released, the scr een "swit ch" tube, V6 should
go out, and the plate current should drop to
30 or 40 rna.

U sing proper caution agai nst shock , measure
the screen grid voltage with the key depressed
and the rig fully loaded into the dummy load.
If 600 plate volts is used, adjust RI9 for a
screen voltage of 180. If 750 plate volts is used,
adjust RI9 for 160 screen volts. If the
rig is to be plate modulated, the plate voltage
must be no higher than 600 and the screen
volta c -e must be 150 volts.

Rep eat the tuning procedure for each of the
remaining bands with the exciter set up to de
liver grid drive on each band and the PA
BANDSWITCH and PA TUNING adjusted
accordingly. All bandswitching shou ld be done
with the high voltage turned off in order to
prevent burning of the switch con tact s. If the
key is left up bandswitching can be done with
the high voltage left on.

Note that the loading controls provide maxi
mum loading at the minimum capacitance
position.

The screen grid total cur rent on 1\-12 shou ld
be between 18 and 22 rna when the final volt
ages currents and loading are correct.

When plate modulating t he transmitter, dis
connect the jumper between the plate and
screen high voltage terminals at the rear of
t he chassis. Feed modulated high voltage to
the plate and unmodulated to the screen. A
modulator output impedance of about 3800
ohms is correct with 600 plate volts and the
r ecommended 224 rna of plate current. \Vith
plate modulation, the grid drive current must
be higher than for C\V operation, about 6.5 to
7 rna .

Operation, st ability, and results have been
particularly gratifying with the TT-180 in the
several months this rig has been on the air at
\V2RWJ. Reports have been consistently above
average, and I am quite pleased that the 6AG7
6L6 combination went by the board. Good luck
with your TT-180! .•. W2RWJ
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The Instantaneous
Dissipator Tube

. I {""!"Ja/i!" illediu rn ! ' " , c"r"d Filial
AII/plifia Vsillg All VU IISIIal P onoer Supply

rl nd A Special V"I/age R equ lator

Ro bert Baird W 7CSD
3740 Summers Lane
Klemeth Fall s. Oregon

T HE purposes of th is article are threefold.
F irst will be the use of the voltage doubler

circuit for a medium high voltage power sup
ply. Second will be a special voltage regulator
to be added to the power supply which will
work under the difficult working conditions of
a s ingle side band linear. Third will be the
amplifier itself which though not entirely
unique, can be used in sever a l modes of oper
ation with all band operation and it fills out
the complete picture of the three units working
together.

The Power Su pply

There are all kinds of chunky TV replace
ment transformers available to hams at the
present time. Being the proud owner of a
couple of these I began to wonder how I could
use t hem for a ham power supply. 350 volts
isn't very much and 700 out of a bridge has
its limitations, but you might really be able to
do something with 1400. So I began to spec
ulate about using a voltage doubler circuit. For
the past several years I have used a pair of
5R4GY's in a voltage doubler u sing existing
filament windings on one of these TV trans
formers and it isn't hard to get 1500 volts at
100 rna. This gets both bulky and hot and you
worry about the insulation in the filament
windings. Now comes the day of the cheap
silicon rectifier . Just what the doctor ordered.

A common mistake among hams is to as
sume that they can st ick in a couple of 400
volt inverse peak SiliCOD S in place of a 5U4 in
j us t any old power supply and everything will
be just dandy. So they turn on the juice and
P OOOOF ! Nope, t hey were good rectifiers. You
j ust didn't use the old bean. Take a gander at
Fig. 1.

In the first place the 350 volts is RMS so
the peak voltage is 350 x 1.414 or near ly 500
volts. In the second place let's cons ider recti.
fier CRt in the conducting condition a nd CRa
in the non-conducting condition : If CRt is
conducting there is very very li t tle drop across
itj therefore, the entire voltage of both halves
of the secondary is across CRt in the noncon
ducting or inverse direction. At t he instant
of peak voltage this amounts to approximately
1000 volts. Small wonder that your 400 volt
inverse peak rectifier went POOOF! Thus it
can be seen that to be on the saf e side three
of these silicon rectifiers should be in series
on each side of the circuit. Fig. lb.

Now the interesting part of the voltage
doubler circuit is that l'OU need exactly the
same number of rectifiers to get 1400 volts
as you need to get 350. See Fig. 2.

It can be seen that each set of rectifiers is
working across the entire seconda r y separately
or 700 volts RMS (1000 volts peak) which is
the inverse voltage sit ua t ion for the 350 volt
full wave supply. In the voltag-e doubler case
the capacitors charge up sepa ra t ely to 700

+
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this is what the instantaneous dissipater does.
When there is no excitation to t he final am
plifier either due to key up conditions or no
speech on SSB, the tube is biased so that it
will draw the same cur rent as the amplifier
woul~l under I?eak conditions. \Vhen the ampli
fier IS operatmg at peak condit ion the dissi
pator tube is cut off and draws no current.
At intermediate points the combination of am
plifier plate current and disaipator- plate cur
rent add up to a total of the amplifier peak
current. Thus under this condition idealized
h "t e power supply always has a constant load
an~ consequen.tly constant voltage would pre
vail. In practice this ca n be closely approxi
mated.

This t ype of system ca lls for a big tube
capa~le of dissipating the enti re final ampli
fier Input power a t least for sho rt periods of
time. There are numerous sur plus tubes on the
market ca pable of serving this purpose. You
ca n't buy 304TL's for 75 cents a ny longer but
I have seen 211's for about a dollar. And mo st
hams have a half dozen dead Indians in the
junk box. I carne up with an HF-200, liberated
from an obsolete diathermy machine some
years ago. It was the first try and it worked.
A couple of 211's should work equally well.

Now how do we get it to work? First de
te rmine the bias necessary for the dissipater
tube to draw the right amount of current
with transmitter at zero current. This can be
done experimentally with a battery or if you
have a separ a te fi lament transformer for the
dissipator tube, cathode bias can be used. Find
the proper size of resistor to put between the
center tap and the B-. In my case t he IIF·
200 drew 240 rna. at 1400 volts which was
approximately the current of the final with
zero bias. This looks like too much dissipation
but it takes quite a while for the tube plate
to get red under these conditions and under
talking or C'V conditions it works fine. The
next problem is supplying additional bias as
the final draws more and more current. This

The Instantaneous Dissipator Tube

For many years the voltage regulated pow
er supply in the 300 to 400 volt range has been
very common. These involve a regulator tube in
ser ies with 500 or 600 volts and can be de
signed to give extremely good voltage regula
tion. Very little application of this principle
has been made for high voltage power sup
plies. Actually about all that has been done
on high voltage supplies is to put in a fairly
heavy bleeder to keep the voltage from going
too high when the key is up or when the oper
ator stops talking into a SSB rig.

Having li stened to some of the high power
SSB boys I have come to one conclusion. The
sta t ions that do not sound good probably have
about 30% to 40 % voltage regulation in the
power supply furnishing power for the final
linear amplifier. If they are close to class B
the plate current excursion could run to sev
eral hundred mils and the supply is practically
unloaded when the operator ceases to talk.
This would give ter r ible regulation even to a
st a ndar d full wave system. We have added in
sult to injury by putting in a voltage doubler
system.

'Ve will now develop wh at might be called
a shunt voltage r egulator, but I prefer to call
it the instantaneous dissipator tube because
this is the opera t ion it performs. E ssentially

volts each (between 700 and 1000 depending
on the load) and discharge in ser ies a total
equal to the sum of the two. This may be on
the order of 1-100 to 1600 volts with a 200 ma
load. Of course )'OU would probably put in a
filter choke and another filter capacitor in
actual operation. If you use 10 mfd 1000 volt
leader condensers and a 10 henry choke fol
lowed by anot her -I to 8 mfd at 2000 volts,
you have a good 1500 volt power supply for a
constant load. It takes up a minimum of space
too. If you are only interested in AM phone
or possibly N BFl\I )'OU can stop right here.
But you better think twice if you anticipate
CW or SS B operation. If )'OU take off the load
as you do when ) 'OU lift the key or when ) 'OU

stop talking on SSB, your voltage will go sky
high up to the peak double voltage. This is
likely to lead to chirps or poor phone quality.
Also if you have overrated your filter capaci
tors they may blow up.
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is accomplished by using a di ode detector con
nected right to the final amplifier output a s
ca n be seen f rom Fig. 3. The 6AL5 furnishes
a nega t ive voltage proportional to the r f out
put of t he amplifier. If the amplifier is oper
ated at peak or C\V output you ca n a djust the
500K pot R, so that t he dissipa tor t ube draws
no current. (I a ct ually run it at about 20
milliamps to improve linearity at intermediat e
points.)

The question arises, why not use a sem i
conductor in stead of the 6AL5? I tried it and
two troubles appeared. First, semicond ucto rs
in general were not designed t o rectify 100
volts or so of rf and they heat up, causing
the bins to drift badly. Secondly, between no
loa d and fu ll load the results are very non
linear. I n my case the current drawn from the
power supply varied from 240 mils down t o
nearly 100 mils at the worst point. Us ing the
6AL5 with filament on one half of the 10 volt
filament transformer I get a cu r ren t differen
tial of less than 30 mils in 240.

Using the system in Fig. 3, and t he final lat
er to be described I was able to get a voltage
regulation of about 30 volts in 1400. This was
observed by manually adjusting the ex cita tion
between zero plate curren t and ma ximum in
the final. On SSB ver-y little fluctuation of a
voltmeter on the plate circu it can be observed.

Obviously the insta ntaneous dissipater tube
may be used with any power supply. The fact

tha t it works this well wi th a voltage doubler
circuit indicates it would work even better in
a st anda rd full wave s upply. The advantages
to the SS B man or C' V man should be self
evident .

The final a mplifier is an integral part of this
whole project a s is the exci ter. 1, Although
noth ing sta r t ling has been developed in the
fi na l, some r eader s might be in ter ested in what
t he foregoing power su pply with instantaneous
disaip ator was wor king in to. I had long wanted
an all band medium powered final and had
severa l 'VE-312A t ubes at about the time
National All Band Tuners became available at

SAVINGS ON NEW
SEMICONDUCTORS! !

DIODES

ZENER DIODES
3,4 watt 20% 4.3piv
3,4 wott 2(,% 6.2 piv
3/4 woll 2(,% 8.Spiv
3,4 wolf 20% 1S. pi v
3,4 walt 20% 22. pi v

1 wotl 20 % 4.3v
I watt 20% 6.2 v
1 won 20% 8.5 v
1 watt 20% 15. v
1 w ott 2(,% 22. v

Double onode 6.3v + 20%

TRANSISTORS
Similar (1e721 , CK722, CK786 2 for 60,
PNP repl 'm 't 4·trons radio 2.10
PNP repl 'm't 5·trans rodia 2.45
PNP repl'm 't 6·trans radio 2.75

RECTIFIERS RECTIFIERS
$1.15 1001'1'0 l000piv hi-V silicon $1.70 20mp SOpiv axial lead $0.15

1.15 :gg~~ Jggg~!: ~:~~ : ~ : ~ ~~~ ~:~~ ~~~~ Jgg~:: ~:i~: ::~~ :~
1.15 1001'1'0 3000pi v hi-V s ilicon 4.45 20mp 400p iv axial lead .85
1.15 SOOmo epa.y. simila r lN2069 .30 20mp 600piv axial lead 1.20
1.15 SOCmo epoxy, s imila r lN2070 .40 20mp SOOpiv axial lead 1.60
1.35 SOOmo epoxy, s imila r IN2071 .70 20mp IOOOpiv oJlial lea~ 2.;g
1.35 77'SO

Om. ,SOoop !v repl,oce s l,NN600'99 ·2'0' 22a mp 2'OOOSOOP!v o.o:!o,' ,"'d 0'·00
rno plV rep aces . amp F ;V OXIO eo .

1.35 ]SOma 200piv replaces lN602 .33 12amp SOpiv reploces lNI199 .75
1.35 750ma 300piv replaces lN603 .39 120mp loopiv replaces lN1200 1.20
1.35 7501'1'0 400piv replaces lN60.4 .48 12amp 200piv replaces lN1202 1.75
.50 7501'1'0 500piv reploces lN605 .60 120mp .400piv replaces lN12~ 2.60

750mo 600piv replaces lN606 .75 120mp 600piv reploces lNI206 3.75
750ma 700piv .95 120mp 800piv 6.90
750ma 800piv 1.25 120mp IOOOpiv 9.50
HOmo 900piv 1.50 20amp to 400piv 14.00
nOma l000piv 1.95 250mp 50pi v repleees IN248A 1.50
750mo 1500piv 3.2S 250mp 100piv repleees 1N249A 2.50
750ma 2000piv 4.1S 250mp 200piv rep.lcces lN250A 3.70

20mp SOpiv reploces 1N2026 .17 250mp 400piv replaces lN2136A 4.75
20mp 100piv reploce s 1N347 30
20mp 200piv reploces IN2027 ' 45 25amp 600piv replaces lN2138A 7.7S

10 for 20mp 400piv repleees 1N2029 :90 ~gomp 8~~F!V 19.~g
Germon'm replaces lN34A .. .. $0.98 2amp 600piv replaces TN2031 1.35 SOamp SOP!v " 1 TN4118 3'98

20mp 800piv replaces lN1236 1.75 omp PIV Slm, or '98
S:milor 1N137, lN137A, 1N138, 2amp 1000piv reptcee s IN3366 2.90 500mp lOOpiv similor TN4128 5.

etc. . . . . . .. . . ... . .. . . . . . . .• 1.20 20mp 1S00piv eepl aces 1N3371 4.70 50amp 200piv similo f lN413B 6.50
Gen. purp, glo ss silicon ..... • .98 20mp 2000piv 6.50 SOomp 400p iv 9.75
R·f gen. purp reploces 1N82A •• .98 20mp similo f 2N1600 3.50 SOomp 600piv 16.00
NOTE : All sem iconductors listed above a re NEW·CLEANI Fully guara nteed. Sub ject to yo ur a pproval . AMERICAN

MADE a nd individually tested to meet above ra tings.

SEND fOI fifE CAJAlOG

Availobl. dir~ct or throu9h
YOllr local distributor
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bargain prices. This expla ins the r easons f or
the particular final here explained.

I followed the well known phi losophy of
hams, and somet imes I suspect even commer
cial manufacturers, of find ing first a box and
t hen designing the equ ipmen t to fi t the box. I
wound up with the grid cir cuit lying side ways
in the bottom, the tubes mounted in an old
GF- ll coil can, and the plate tuner hung up
side down from the top of the can. The meter
is a two sca le 0 - 30 an 0 - 300 milfiameter
and not one t hat most people would be likely
to have; so the circuit diagram is drawn with
two meter s. T he ci rcuit is st r a ig ht forward
push pull . It has no neutralization and no pari
sit ic su ppr essors a nd so far works fine on 80,
40, 20, 15, a nd 10 meters. Maybe I was just
lucky. 312A's have been available on the sur
plus market although 814's m ight be j ust as
good. The 312A does have a su ppr essor grid
and is a very fine suppr essor grid modulated
tube (handbooks rate them at 23 watts output
or 46 for a pair). With su ppr essor grid modu
lation at 1500 volts I have been able to get
about 65 watts out. The tubes show quite a bit

- -~IF- .... ~;

of color, but otherwise work fine. On st r a igh t
CW you ca n easily triple this. Peak power in
on SS E can run about 400 watts. That as
sumes proper bias for a linear. The bias con
nections are brought out to the power supp ly
so that any kind of bias may be used.

Though I do not yet own an SB-I0, t he pr o
ceeds from this article may make that possible.
The SB-lO shown in the illustration was bor 
owed from a nd with the experimental coopera
t ion of W7VW. Experiments seem to bear out
the fact t hat the exciter will a dequately dr ive
t he 8 B- I0 and that the 8B-I0 will adequately
dr ive the final. Reports indicate t he quality
of the SSB t o be defin it el y super ior .

Although the method of using the in stanta
neous di saipa tor tube here outlined was f or
medium power, it would wor k equally well for
the k ilowatt fin al. More and larger diasipator
tubes would be necessary. A whole string of
surplus bottles of one k in d or a nother would
work. To those who st ill have a couple of
304TL's kicking around t hey would fill t he bill
excellently. What ever arrangement you can
come up with i t certainly pays off in better
quality. . .. W 7C8 D

1. See article on exciter (W ha t ever issue or t he mag
it m ay be)

Club Subscriptions

$3 .00 each

in groups of

5 or more

52 73 MAGAZINE



ATTENTION HAMS! 6 GOOD BUYS FROM WRL

• • • • • • • • • • • •

5"x9'// 'x6 "

RECEIVER
FEATURES

• Superhet recei ver
• Ve.nier tuning 49.S4MC
• RF doge
• ANL
• Selecti ve (20KC at 6 OBI
• Bu ilt_in speaker
• Drift , le u than .0 1 %
TCO_12 KIT
"'VDC/PSI $24.95
• • • • • • • •
· ..:..=:: ~.. .

' :0. - . -- ..
' "

.5W. input
• Use 8MC Xto15
• Built_in P.T.T. relay
• Plate modulation
• Use Hi-Z mikes

NEW!
EXCLUSIVE!
"MULTI·PAK"
A.L PDwer Supply ".
LOWEST COST $24 95 f'
in its field ! (J~ Kit Form

Available customized! For Swan, Gcnset, Elmo" Heoth

$39.95 KIT

LISS P.5. ; .....-.;......:..;;:
MOST COMPACT

IN ITS FIELDI

TRANSMITTER
FEATURES

NEW IMPROVED
TC6·A

6 METER
TRANSCEIVER

TeA KIT
" " VAe / PSI $15.95

• • • • • • • • •' Prep, id vi, r, il trt.
or optional truck col
l ec t sh ip ment with
$5.00 ship. , lIowance.

WRL SPIRE
SPAULDING TOWERS
SELF-SUPPORTING

3 Sizes - 32', 40', 48 '
Self-support ing w ith lorg lll tribond4
III r or other bt'oms. May exte nd to
120 ' with proper guying .

3 MOUNTING BASES
lal Rigid (oncr.f. mount. fb I CO"·
cr.t. mount w ith hinge bose . lei
Eorth anchor w ith hinge bcue 11'0
(oner.,.I.

* Fully golvQnlzed

* Aircraft rl.,.ted
* Include, rotor mount for

HAM.M, AR22, etc.

U fll OT

499 5 IllIaD
CONCRETE

MOUNT

Prepaid· (Continental U.S.A.!

WRL Exclusive!
VERTICAL ANTENNA KIT MODEl WVG

Irj .
~WRITE]

FOR "
ANTENNA
PACKAGE

INFO r1
I.
I
,

NO •

MONEYl"l
DOWN '"

,,_,.. $1495 ".".nU"""'Y o,,1yI

KW P
· '·..r,..I, l.. C"..d .... ..·,
I A Real Fine Conde nse r

f e r that Linear. Pu ll
outs, good (ondi tion. • 1_

-S Gang "3 \

:~~d ~~7'.JI~'('.,~ x . 0-4 $4·.~?·~~~~~
• 160-10M Cap. "'V
• .0 20 " Spacing, Adequate for 1 KW Order 1914
.Steatite Insulation
• 0/. " 0 .0. 1 " Shall
.6" long, 3 1J.. ., wide , 2 J/.. " high , Sibs .

For shaft reducer %" to 1/4 " , order # 1D119, 17c ea.
,-----------------------------------_.I WORLD RADIO LABORATORIES, INC.
I 3415 We,t Broadway (ouncil Bluffs, Iowa 73·8

Send: 0 W RL Spire 0 Vert icol 0 Ganset 3275o KW Pi Condenser 0 TC6-A 0 Multi-Pok

Use WRL's Charg·A·Plan. No money dawn.
Name (0111 _

Address' _

City Store _

F.O.B. WRL Except Spires

DUAL VOLTAGE
600VDC @ 300MA plos 300VDC @ 300MA, or
21 0W combined. Also de livers up 10 9SVAC for
bios and 6V @ l OA or 12V @ 5A. Approx . wt . t 5
lbs. Size: 111/ 4x 43/ .. x e".· . . . . . . . . . . . . . ~ ~

WRL EXCLUSIVE $25.00 Value

WRL Special

$49.95

BRAND NEWI

GONSET TUNABLE
6M Converter # 3275

Notionally
Advertised for

$74.50

• • • • • • • • • • • • •
WRL Exclusive!

* Cont. COY, 3.S·30 Me. HAM· MARS-CAP
*Matches 52·75 Ohms* Fully Self·Sup. - Radials not Required
* No Traps - Mts. Anywhere
* 23 ' Overall Height
* Take' Full 1 KW AM (7 KW P.E.P.)

Model WVB
simila r except for
side mt. $ 12.95

l1YOe _ No high "0110'_ • " 9.S" Me. ..
Plugs inla co r radio . Buill -in ANl. 6 x8 x4

Tripi. Co"".,s io" W!Co••odia
fu ll 9O·0ay Wo"only

WRL World Radio Laboratories. Inc.
ms w. B.OAOWAY • PHONE 321-1151

COUNCIL BLUffS. IOWA
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an easy guide to the understanding of

Management Directives
Roy Pafenberg W4WKM

M ANY amateurs are employed in the electronics industry and assigned both tech
nical and management responsibilities. Mountains of paperwork in both job areas

generally prevent him from devoting full time and attention to purely technical matters.
A very convenient aid to the proper understanding of obscurely worded technical
literature has been published in 73 MAGAZINE' and this public service action has been
the subject of many favorable comments.

E ven more important to the practicing electroneer is the need to p roperly interpret
management directives. In fact , his cont inued employment may very well depend on
the correct interpretation and understanding of such writ ings. The following glossary
should prove quite valuable in thi s respect and is printed here for the benefit of all
73 MAGAZINE subscribers whose continued employment and financial well being are
of deep concern to 73 management :

As \Vritten

"A searching analysis reveals" . .... ......•
"A survey is being made of this" .
"A t t di tlon"c a your iscre Ion .
"Addit ional information received indicates" . .
"Additional information will be supplied at a

later date" .
"Ad ' ist ti , I t ' 'rmms 1"3 rve oversrg 1 •• .••••••• • •••• •

"All policies of the former management will
, , If t"remaIn In e ec .

"Att ti . . it d"en Ion IS mvi e .
"Authority is delegated" .

"Budgetary considerations preclude" .
"E dite"xpe le .
"For planning purposes, the following assump-

t ' d "Ions are rna e .

"F 'I I"unctiona contro .

"Give us the benefi t of your presen t thinking"

"G ' bd f ""rowing a y 0 OpInIOn .
"I d "n ue course .
"Information available in this office indicates"

"I' td"t IS sugges e .

"I ' I I ' f I' "t IS t ie po ICy 0 t us company .
"It will be remembered" .
"L' tl th is"et s get toge ter on us .
"N d ' 'I' 1"ote an nu in .

54

Meaning

A spot check of incomplete reports.
\Ve need more time to think of an answer.
Go ahead, stick your neck out.
Some of the reports were late.

Much later-after you ask for it again,
We goofed,

I haven't read them yet but will change them
at the earliest opportuni ty.

F or Chrissakes, wake up!
If thi s thing works, I'll take the credit , If it

flops, yon get the blame.
No money.
Compound confusion with commotion.

You are required to prepare firm and intelli
gent plans on a series of unfounded assump
tions which will all be changed prior to the
execution of your plans.

You tell him what to do and he'll tell you
where to go.

We'll listen as long as it doesn't interfere with
what we've already decided to do.

Two company officials agree.
Never.
This is the first inkling we've had but we'll

take a guess.
Things would be different around here if I had

anything to say about it.
No reason for it. It's just our policy.
You have forgotten , if indeed you ever knew.
I'm assuming you're as confused as I am.
Let's spread the responsibility for this.
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"0 < t ltv' b ,,,n an aus en y asis .
"0 ' , ld I held"pnuon W I e y e .
"Overriding priority is assigned" . . . • ...• . . .
"Pending results of a survey now in progress"

"P t indi ti "resen III lea IOns are .
"P ..rogram .

"P , "reject .

"R h"esearc .

"R h k"esearc wnr .
"Results, not methods, are what count most" ..
"R t d f lderati "e urne or reconsr eration . .. • . . . ... ...
"S d I 'd' "ee me an et S ISCUSS ••••• • • .• • •• .•• •
"S "tatus quo . . .. . .. . . . .. .... •... ..... ..
"I'h: ffi ce i d ith"IS 0 ce IS concerne WIt . • • • •. . • •. • • •

"Under active considera tion" '" .

"Und ld ,,,n er consi crntion ... .. .. .. . .. . . .. . . •
"Within the framework of current instructions"

No materials.
Three company officials agree.
\Ve should have written this six months ago.
\Ve are trying to hire a man to make the sur-

vey.
One wild guess is as good as another.
Any assignment that can't be completed by

one phone call.
Any assignment the office boy can't complete

by one phone call,
Dragging data out of an inaccessible place,

tabulating it and then filing it in an equally
inaccessible place.

Hunting for the guy who moved the files,
The greatest reversal since Serutan.
Did you think you'd get away with this one?
Come down to my office, I'm lonesome.
The mess we're in.
Knock it off. We're wise to you at last.
Will have a shot at the files and see if we can

find it ,
Never heard of it.
I don't know what they are, You look them up,

W4WKM

1 " How To Read What The P hD W r ites," K5JK X/ 6, Ma r ch ' 61, 73 MAGAZINE.
EDITORS NOT E : T he author a nd your editor have devoted considerable t ime a nd effort in a ttempting

to identify the anonymous writer of the source document from w hich t hi s g lossary was developed. Evi
dence points toward a still unidentified, itinerant Navy Officer. This Office r wa s stationed in t he Philip pine
Islands several years ago but has been presumed lost at sea since the dat e the doc u ment came t o t he
attention of the Navy Dep a r t men t.

YOU could be the lout of 4

that CANCER strikes

strike back with dollars

Tbe American Cancer Society
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The feedback transformer in this unit is a
UTC miniature audio interstage type of the
" JI" series. The one shown in this unit is a
surplus unit which I believe is identical to the
commercial model 11-.5. Any audio transformer
of the interstage type will operate in this cir
cuit however so dig into your junk box.

The only thing to consider in this type of
feedback circuit is the phasing of the audio

tage is grounded thereby removing it from the
monitor and grounding the oscillator grid in
the normal manner which allows oscillation to
start.

One of the problems connected with such
a monitor keying system is that of time delays
in the blocking voltage build-up. These delays
ore built into the transmitter circuit to allow
proper sequence keying and usually show up
at the key as a slow voltage build-up when the
key is opened. This feature will cause "tails"
to appear on the monitor keying, sometimes
to a prohibitive extent and always to an an
noying extent. This characteris tic is avoided in
this monitor by the action of the oscillator tube
itself. By using an oscillator circuit such as
this, the feedback is very heavy, causing a large
grid excitation signal and a large bias voltage
to develop. This means that when the grid
resistor is lifted from the direct ground by the
opening of the key contacts the plate current
of the 6C4 tube is rapidly cut off by the block
ing action of the grid circuit. Before this grid
blocking voltage can dissipate through the
transmitter keying network th e regular trans
mitter blocking voltage has built up and holds
the monitor in a "outoff" condition until the
key is again depressed. This allows good clean
positive keying of the monitor. Another thing
which should be considered before hooking a
monitor onto the key of a transmitter using
grid block keying is that you must not add a
path from the "hot" side of the key to the
ground. When the key is up, even though this
path has a high resistance it will invariably
upset the open key grid bias on your trans
mitting tubes and cause trouble.

sws

II!iAC

STANCOR
T2 1"S841~
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Don Wherry WbEUM
2 12 r Grendvlew Drive
Cem erillc. Cellfomle

The monitor unit shown in Fig. 1 (sche
matic in Fig. 2 ) uses this negative voltage to
key a 6C4 oscillator tube in a transformer
coupled feedback circuit, oscillating at some
desired audio frequency. The monitor is keyed
ill step with the transmitter by connecting the
normally grounded end of its grid resistor to
the 1101 slde of the transmitter key. This means
that, \\ hen the key is up, the normal grid
hlocking vultnge of the transmitter is also ap
plied 10 the grid of the oscillator tuhe, thus
cutting off the monitor's oscillations. \Vhen the
key is dosed the transmitter grid blocking vol-

A CW ManIs

Monitor

Fon those of us who use C\V. some kind
of a keying monitor is a must, particularly

so if we are using high power, which invari
ably blocks the receiver. Even with low power
it is not always convenient to lise your receiver
as a monitor, and to send intelligent code with
an automatic key without hearing what you
are doing is next to impossible.

During the past years man y types of such
keying monitors have been described. using
everything from batteries to rf energy for os
cillator power. The unit to be described here
(Fig. 1) is an AC powered monitor and prob
ably is the simplest which can be built and
still furnish a good positively keyed tone. The
only prerequisite to its lise is that you have a
transmitter which uses a negative voltage to
block off one or more of its tubes when the
key is up. Transmitters of thi s type, which in
clude a large percentage of the commercial
types and most of the kits and home construc
tion, bring out a negative grid blocking vol
tage to the key which, when depressed,
grounds out the blocking bias, removing it
from the tubes concerned and allowing norma]
operation of the transmitter.
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...-OPERATING DESK-

transformer winding. If the windings are not
connected in the proper phase relationship
the feedback voltage will be degenerative in
stead of regenerative, in which case no oscil
lations will be obtained . So if another trans
former is used, be sure you know how it should
be connected before you layout your circuit
board assembly.

The only adjustment which might be nec
essary to make to the oscillator is one to set
the audio tone to suit the individual operator's
taste. Lowering the capacity of Cl will raise
the tone frequency and vica versa. This tone
frequency can also be lowered by shunting a
small capacitor across either winding of Tl
or by decreasing the value of I\I.

For headfone operation the output of the
unit is mixed with the audio output of the
receiver by paralleling the monitor output with
that of the receiver. If the monitor is too loud,
a resistor, or potentiometer, can be connected
in series with C2 until the output level is of
the correct value. In case it is desired to put
the monitor on the receiver's speaker a small
capacitor connected to the grid of the audio
output will do the trick. Usually a few turns
of wire twisted around the grid lead to the
audio output tube will be enough capacity
without a condenser, however.

The unit shown here is constructed on a
printed circuit board, a layout of which is
shown in F ig. 3. This is a "to scale" drawing
and can be used as a template to trace 0;1
your board if you so desire. The handling of
printed circuit boards has been described too
often to repeat here. If you have any questions
look back in past issues of your 73.

The power supply is normal, the only value
which should be selected is that of R3. Select
this resistor to give from 80 to 100 volts at
C3.

In this installation the unit is mounted on a
small chassis (F ig. 4 ) which also contains
some antenna and transmitter controls along
with a receiver output filter (see June issue
of 73 ) . Of course, it could be mounted as an
integral unit on a small chassis of its own if so
desired. By adding another stage of amplifica
tion, a standard volume control and one of
these small miniature speakers it could be used

MESCO, INC.
E/ectronic Laboratory
333 Ensminger Road
Tonawanda, New York

18 Ga. 8 Sq. Ft. Masonite Top
_~ Back Stop, Drawer,

Lower Shelf, Plenty
of leg room. 48%"
W. x 33" H. x 24"
Deep. Shipping wt.
25 Ibs. Easily As
sembled. Cash with
order. No C.O.D.

Industrial Steel
$35.00

GRAHAM RADIO, INC.
505 Ma in St r e et . Reading. Massachusetts

Tel 944·4000

SPECIAL 139
WHILE OUR PRES- $ 95
ENT STOCK LASTS

NEW CLEGG gger's
NEW PRICE $159.95

as a monitor with no connections to the normal
receiver output circuit at all.

As a monitor it oscillates strongly, has a
pleasing tone, rich in harmonics and keys beau
tifully. As mentioned it can be mounted in its
own box which may be small and easily tucked
away some place on your operating table out
of the way if so desired. It is simple, cheap
to build and above all it works, so if you're in
need of a monitor, try it. . .. W6EUM

-r-t-' '

FIG 3
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Break- in and Push-to-rolk
for the

Knight T-60
Roy E. Pefenberq W4WK M
316 Stratford Ave nu e
Pelrlex, Vi rgi ni a

Photos : },forgan S. Gassman Jr.

THE Knight T-GO Transmitter has proven
to be very popular a s a first transmitter

fo r the Novice and many are now on the air
t h roughout t he country. 'Vhile this Allied
Radio kit meets t he requi rements of the new
comer admirably, the phone operator and the
more ex per ienced C'V operator will find man
ual switching from send to st a nd-by condition
a trifle inconvenient. The convenience and ef
fic iency of pu sh-to. talk phone and break-in C\V
operation cannot be a rgued. Fortunately, the
Knight T-GO is so wired a nd constructed as to
make post-assembly inst alla t ion of these fea
tures a sna p.

Amateur literature was sea rched for a suit 
able circuit with the desired s implici ty and
which could be adapted to t he T-60. No circuit
could be found which was ent irely sa t isfa ctor y
from the sta ndpoint of transmitter changes r e
quired. After considerable experimentation, the
basic circuit shown in Fig. 1 was devised and
it works like a charm. The circuit is directly
applicable to many commercial transmitters
and offers several a dvantages in home con
st r uct ed equ ipment.

The relay is a sensitive, high resistance unit
with t he series resistor selected to provide the
rated relay current. When t he key is closed,

58

t here is a sligh t delay while the shunt capaci
tor charges a nd the relay then operates. The
relay contacts mute t he receiver, swit ch the
antenna from t he receiver to the t ransmitter
and complete t he cathode keying circuit. The
relay contacts are adjusted to make in the
order sta t ed to minimize receiver switching
noise and to insure that the transmitter is not
keyed until the antenna is transferred. Each
key closure recharges the capacitor and this
charge holds the r elay closed during the normal
intervals between cha racters and words. The
diode passes the cathode cur ren t to ground but
isolates t he circuits so that, once the relay is
closed , cur r ent from B + to the floa ting cathode
circuit will not hold the relay closed.

The salient f ea tu res and circuit details of
the Knight T-60 Transmitter were d iscussed
in t he original article 1 and only the circuitry
a ffected by the modification will be treated
here. Actual modification of the T ~60 proper
is very minor and consists of installing a three
conductor mike jack, convers ion of the ex
ternal transmit-receive switching from ac to
dry contact and removal of one r esistor in the
keying circuit. The relay and other components
required in the break-in circuit are installed
in a small metal case secured to the rear of
t he transmitter. All required circuit points
already appear a t the T-60 accessory socket
and a short cable is used to interconnect
t he units.

Fig. 2 shows the changes in the transmitter
proper. Remove the transmitter from the
cabinet and locate J3, the mike connector. Care-
fully unsolder the two resistors, R8 and R9,
from J 3 and fold them out of the way. Re
move and retain the mounting hardware and
discard the connector. Ream the center hole
to %" and remove the burrs, being ca r ef ul to
keep the fi lings out of the chassis wiring. Re
inst all the mounting screws, cutting them off
fl ush with the nuts. Inst all a Switchcraft S-13B

1" 73 TESTS TH E KNI GH T T-60 TRANS~IITTER:'

W4WKM. MARCH. 1962 , 73 MAGAZINE.
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GC-I05
2 Meter

Go VHF! Get my

FANTASTIC
DEAL

on a GONSET
"GOONEYBIRD"

$500
DOWN
$9.22
A MO NTH

(three yean)

Fixed 01' mobile , t his is a terrific com plete
2 meter V II F transceiver S ilicon diodes s~ve
current d ra in : low noise tubes make operat m g
a pleasure. All tunable circuits controlled f rom
f ront panel. Input : 6/ 12 V DC or 115 V AC.
Power ca bles included. Outpu t 6 watts nonu
nal. Ham net 5259.95.

WHAT DO YOU HAVE TO TRADE?
It's worth TOP DOLLAR to Me!

(list and monthly payments to be supplied by Terry )
NEW GON5ET EG\UIPMENT

MONTHLY
PRICE PAYMENTS

3341 2 MeIer Comm. IV $389.95 $13.90
3342 6 Meter Comm. IV 389.95 13.90
3357 VFO 2, 6 Meter & 220 Mes. 74.95 2.24
322 1 G -50, 6 Meter Camm. 349 .95 12.45
GC.102 All Band Transceiver, 180W-PEP 849.95 30.51
G-76, 100 wert-Transceiver 429.95 15.34
3261 Sup er 12 89.95 3.42
GR-211 Rece iver 69.95 2.3.4
GR-212 Recei ver 109.95 3.79

REMEMBER $5.00 DOWN IS ALL YOU NEED!
Above terms for three (3) year contract. Minimum
order for one (I) year financing $60 ; two (2) years
$120; th ree (3) years $180.
Sta y on the Air! Wh)' go off the air '? :;- De~l
with T erry a nd yo u use your tr-ade-in until
you r new equ ipment arrives.

AMATEUR ELECTRONIC SUPPLY
MILWAUK EE: 3832 W. Lisbon Avenue
CHICAGO : 64:ro Milwa ukee Avenue~ l

: Amateur Electronic Supply- Mail Order Opt. 73-8 :
: 3832 W. Lisbon Avenue, Milwaukee 8. W ise. :

: Ship me ,.... ... . . . . .. .. . . I
• I enclose 1 will pay the balance in I
I I
_ 0 I year 0 2 years 0 3 years •
I I
_ I want to buy and want to trade •
I I
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . .What's your deal? I
I I
- Name .. .. . . . . . . . . . . . . ... . . . . . .. ... .. . .. . .... •
I I
- Address •
I I
_ City State .. - I
- Send reconditioned equipment bulletin. I
I •
~ - - - - - - - ---------------------- - _ .

1

TO KEYED
STAGElSI

CATHOD£S

,,
I

F IG I

RELAY C(lt,ITACTS FOR
A~TENNA S....TO<ING.,
REC(IV£.R YJTlffG, ETC

'----.--111

e.

Fiq. I This basic breek-ln keying circuit has ap·
plication in other equipment. The capacitor
across the relay charges when the key is closed
and holds the transmitter on during the inter
vals between characters and words. The diode
provides isolation between the relay and cath-

ode circuits.

jack in the %" hole, leaving the mounting nut
loose until the wiring is completed.

Ca ref ully r emove and r etain R7 which is
connected between Pins 1 and 3 of J1, the key
jack. Unsolder the bare ground lead from
Pins 1 and 2 of J1 and r out e directly to Pin
1, leaving Pin 2 vacant. Solder an insulated
lead to this lug and solder the other end t o
the tip cont act of the new jack. Connect , bu t
do not solder, a bare lead between the sleeve
a nd shor t ing switch contacts of t he new j ack.
Connect the free end of R8 to the r ing con
tact and the free end of R9 to the sleeve con
tact and solde r all connections on the j ack.
Turn the j a ck a s r equir ed to avoid shor ts a nd
to present a neat appearance and tight en the
mount ing nu t.

The new mike jack accepts the PL-68 t ype
plug which ha s the third contact f or push-to
talk opera t ion. The push-to-talk circuit of t he
mike jack and the key jack have been wired
in ser ies and, w ith neither plug inserted, the
keying circuit is closed. when a plug is in
ser t ed in either jack, grounding the tip con
tact will complete the circu it . R7 has been re
moved to avoid con fl ict with the relay circuit
and will be relocated in the add-on unit. Nor
mal operation of the transmitter is possible
except that the open key contact s are at an
uncomfortable and possibly dangerous poten
tial. Connect power to the transmitter and
check for normal operation.

The next st ep is to convert the external
control circuit from 115 volt a c to dry con
tact switch ia g a s shown in F ig . 2. Unsolder
the gray lead from Pin 8 of J 2, the accessory
socket , and pull free to where it terminates
on Ter minal 3 of TS-2. Clip this lead close to
the terminal and di scard. Clip, from Terminal
2 of T S4, the white w ith red tracer lead which
runs to Terminal 2 of S 'V2. Route this lead
to J2 and solder to P in 8. This completes the
transmitter wiring changes by connecting the
stand-by switch contacts between Pins 7 and
8 of J2.
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I OA2

•

I- SHIE l.OED CABL E TO OE~G"l ATED ~
I CONTACTS OF T· 60 ACCESSCAY SOCKE T (J~l I
3 B 7 5 "6

across the key contacts to a safe 150 volts.
When the key is closed, the voltage at P in 5
of t he OA2 drops to below 150 volts and t he
t ube is extinguished.

Considerable la titude exists in t he selection
of components. The heart of the system is, of
course, the control relay, K I0l. The unit used
in the prototype is a Potter & Brumfield type
KC P14, a 3 pole relay with a 10,000 ohm coil.
T he plastic case is di scarded in this applica
tion. This relay was selected since it has la rge
contacts with adequate spacing, good eensi
tivity and is reasonable in cost. " ' ith the Pot
tel' & Brumfield relay, a 40 mid, 150 volt ca
pacitor a s CI0l provided a delay compatible
with the normal range of keying speeds. Relay
characteristics affect the drop out delay and
thus the value of ClOt. If in doubt, and a stock
of various value capacitors is not available,
purchase a multiple section unit such as a
40~40~40 mfd at 150 volt capacitor and use as
many sections as required to achieve the de~

s ired delay•
Assembly of the unit is not difficult and no

problems should be encountered. Inst all the
3 coaxial fittings of your choice on one end of
t he box. Remove the relay from the plastic
case and position for the shortest leads to the
coaxial connectors. The common contact leads
of t he 3 relay sections pass t hrough holes in
the contact terminal board and a re soldered
directly to the relay plug. Inser t eyelets in
these holes and solder the leads to these termi
nals. Now is t he t ime to check the relay con
tact adjustment. Move the relay ar mature
through it s travel and observe t he contacts.
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Fig. 2 Only minor wiring cha nges are req uired
in the transmitter proper. A new mike ja ck is
installed and ae is removed from t he external

control switch circuit.

The balance of the break-in circuit, shown
in Figure 3, is housed in a small box secured
to the rear of the transmitter cabinet. A
Premier type P~I C-I004 miniature aluminum
ca se, measuring 5" x 2 t,4 " x 2 1;4", was used in
the prototype. Using shor t screws and nuts,
mount the box cover to the back of the tr-ans
mittel' cabinet and reinstall the transmitter.
The photograph shows the location and method
of mounting.

The circuit in Fig. 3 is essentially that of
Fig. 1, with the rf bypass capacitors and addi
tional r elay contacts accounting for most of
the increased complexity. One added feature
is the voltage regulator tube. This tube fires
in the open key condition, holding the voltage

TO RECEIVER IlIUTI'I6
TERMINALS ~O .AS

REQUIRED

FIG. 3

Fig. 3 The circ uitry shown he re is housed in the
utility box secured to the bad of the tra ns
mitter. The cir cuit is esse nt iall y t hat shown in
Figure I exce pt fo r the voltage regu lator whic h
is req uired to reduce t he voltage across the

ope n ley to a safe value.

No tes: See text for discussion on value of CIO I.
All ot her unma rk ed capacitors are .00 1 mfd
disk ceramic units. KIOI is 10,000 ohm 3 pole
rela y. See t ext for d iscussion. Rf conedors are
UH F type 50 -239. Tra nsmitter cable and re
eelve r mutin g co nnedors we re octa l sockets in
the prototype with extra terminals used os tie
points.
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BLITZ-BUGS
I COAXIAL LIGHTNING ARRESTER

1 ~ 1 (l ll EL 1. .... 1' -1 w!lll OI l... male and one
• f,'male TH .e :l:1 1'lmll ect<J r ~; Install dtreettv

to equipmcnt. PRI CE $3.95 NET

2 ~ I O D EL LAC- 2 with double femal e Tn )e
• .~ :I connectors (ot " i n - uie • cable" In 

s ta ll a t ion. PRI CE $4.4'; NET

3 ~ 10nEL L ,\C · 21' with douhle female TyPo
• :-: ecnneetors for OOlumerl'la l · 'In . the 

tall ll' '' tnst a naucn. PRI CE $'; .9'; NET
B LITZ -Ht ·OS provtde lightning protection for
amateur. r t ttzen-b und. two -way and all other
coaxia l r ab le- svstems.
S ee- Your Distri but or or Wr ite t or Cata loll

CALIF•..!
2769 CAROLI NA
REDWOOD CITY.

No Books To ReQd-No Visued
Gimmick$ To Diltrod You. JUlt

li sten ond leorn

Baud on modern psychol.,I,al
technl Quu _ T his COUI'1I' wilt b k,
YOU lteyond 13 w. p. m. III

LESS THAN !4 THE T IME
Av co iloble a lso on magne t ic: tape

See Your Dealer Nowt

•

$9.95

EPSILON
RECORDS

Album Cont(lins
Three 12" lP's

21h Hr.
~ Instruction

WITH DOW'S

PREAMPLIFIER
Get signals you didn't hearI

Not , gimmick, but, tested
and proven IIccessory. Pre~

elsion made, full y backed by
Dow-Key', trad itional Factory
Warran ty.

HELP YOUR RECEI VER !
The DKC- RF B Booster Is II

p rice ••. $1 0 .75 so to 70 ohm Impedance
matching "broedb.1nd pre

IImplifier" guaranteed to inc rease the ove r-all gain by 1 to 6 "S"
uni ts on all bands 11.5 to 30 me) . To improve sensi tivity, work
with OX, lind bring up we.ak unintelligible signals. you' ll want,
OKC· RFB. Designed for receivers up to the $300 c lass.

box to the cover mounted on t he t ransmitter.
Connect the a ntenna to t he ANT ENNA con
necto r of the break-in unit and install a cable
bet ween the R ECE IV E R connector and t he
st at ion receiver . 'Wir e in t he receiver mut ing
contact s as d ictated by t he receiver standby or
muting swit ching requirements and you are
r ea dy to go on the air.

T he convenience of having no controls to
operate between the transmit a nd receive con
ditions must be experienced to be appreciated.
T he small cost a nd effort required to construct
the break-in unit Is well rewarded in operat
ing pleasure. Such refinements a s t his make
the difference between an expensive assemblage
of ha rdwar e a nd a smoothly operating com
munications facility. . .. \V4WKM

Carefully adjust, by bending the st a tiona ry
contacts, so that t he receiver muting , a ntenna
switching and keying contacts make in the
order and break in the r ever se order ind icated.

Some may object to t he use of t his type r e
la y in a n rf switching application. H owever ,
t he contact spacing, relay insul at ion and con
tact size are adequate for the power levels
employed in the T-60 if the normal precau
t ions are observed. Never operate t he t rans
mitter without an antenna and be certain of
t he relay contact operating sequence before
power is a pplied.

T he balance of the components may now
be mounted, keeping them as f ar removed from
the relay and rf wiring as possible. The photo
graph shows the deta ils a nd th is layout is
suggested. Octal socket s are used for t he T-60
cable a nd the rece iver muting connectors, with
the unused ter minal lugs employed as t ie
points for other parts. The OA2 tube socket
is mounted on st and-off posts as shown. Com
plete t he met al work, mou nt t he components
and wire as shown in Fig. 3. The rf bypass
c~pacitors should be wired, wit h shor t leads,
directly to t he socket terminals a nd ground
saddle.

Remove the j um per between Pins 4 and 5
of t he a ccessory socket plug and install t he
j umper bet ween P ins 3 and 8. Use t he plug
and a second similar plug to make up the
cable v....hich connects t he break-in unit to t he
transmitter. The photographs a nd F ig. 3 give
the details. Ins tall this cable a nd a short
coaxial cable between the T-60 A NTE N NA
and t he br eak-in unit TRANSl\UTTER coaxial
connectors. Connect a 100 watt lamp to t he
ANTE N NA connector and a neon lamp to t he
RECEIVE R con nector.

Switch the T-60 to STANDBY and connect
power. Inst all a crystal and plug in an open
key. Switch t he transmitter to TUN E and
obseve t he OA2 VR t ube which should glow
blue between t he elements. Close the key and,
after a momentary delay, t he relay should op
erate. T une the transmitter normally, switch
ing to C\V to complete t he tuning. T he lamp
load should ligh t when the transmitter is tuned
properly. Open t he key a nd, a fter a delay of
a second or so, the relay should release. Send
a test with t he key at your nor mal opera t ing
speed. The relay should close after a slight
delay and remain closed between characters
and words. Incr ease the value of C101 if the
relay delay is insufficient. Check to see that
t he neon lamp does not light at a ny time. If
the lamp fla shes it indica t es that rf would
be a pplied to the receiver input and t hat t he
r elay contact swit ching sequence r equir es ad
justment as pr eviou sly described.

Remove t he key, plug in a high impedance
microphone with push-to-talk swit ch and
switch t he T-60 to A M. Operate the mike
switch a nd t he relay should close and remain
closed for a second or so after the swit ch is
released. When the unit is operating to your
sat isfa ct ion, remove the lamps and secure t he
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Panel Markings

Jim Kyle K5JKX

A N interesting byproduct of the rise in "do
it-yourself" gear is the correspondi ng r ise

in interest in methods of making the fini shed
product look "commercial." 'Vithin the past
year, at lea st three different techniques for
producing professional-looking dial plates a nd
panel markings have been descr ibed in the
literature ; t hese techniques use methods bor
rowed from engineering-documentation prac
tice, and can produce nameplates on either
paper or metal.

However, they shar e two common draw
backs: the nameplate is limited in color to
black and white, and the processes (unless ex
pensive camera work is resorted to) produce
only negative images.

Here's another, little-known technique which
produces nameplates on clear plastic film , in
your choice of 19 colors, and which can produce
either negative or positive images (whichever
you desire) wit h no camera work a t all . l\Iost
of t he materia ls are available a t a ny well
stocked art supply fi rm; all a r e readily avail
able across t he country.

The basis of the technique is t he diazo pro
cess, widely used in ind ustry to produce "blue
line" reproductions of engineering drawings.
This is a completely dry process; it makes use
of paper coated with a special material. This
coating includes a diazonium salt, a "coupler,"
anti a mild acid.

In the absence of the acid, the diazonium salt
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and the "coupler" combine to form a densely
colored dye. Until t he acid is removed, the
coated stock has a pale yellowish cast .

To use this process, the coa ted paper is
placed in fi r m cont act with a translucent "mas
ter " containing opaque-line drawings, lettering,
or other infor mat ion, and is exposed to either
sunlight or an arc lamp.

where ultraviolet ligh t passes through the
"master," the diazcnium salt is converted to
a n inert material; where the opaque lines block
passage of light, the diazonium is lef t un
cha nged.

The exposed stock is then exposed once more,
this time to ammonia f umes. These fumes neu
t r alize t he acid, allowing the dye image to
form.

The process is known commercially by a
number of n ames, including "Ozalld." As
usually used, it produces blue lines.

However , the basic process is not l imited t o
ei t her blue lines or t o the use of paper stock
for the print. The Technifax Corporation,
Holyoke, Mass., produces diazo sensit ized stock
on clear plastic film, in 10 dense and 9 pa stel
colors (including , in each case, black). This
stock is known a s "Diazochrome Foil." ("Diazo~

chrome" is a r egistered t r ade mark of the
Technifax Cor por at ion.) This mater ial is avail
a ble f r om any of the firm's 51 branches
th roughout the country, and is the m ater ial
used in this process.

To show how it works, let's t ake a compara
t ively simple example first. Let's suppose you're
making a tuning dial f or your new receiver;
you would like to indica te, on the dial, if possi
ble, the various sub-ba nds (phone, C\V, Novice,
etc.).

The first st ep, naturally, is to make a pencil
rough by taping a piece of paper where the
dial will be a nd marking calibrat ion points, in
pencil, on t hat paper.

Next , place the paper on a smoot h sur face
a nd ta pe it in place. Then tape a sheet of trac
ing paper or "vellum" over the pencil rough .
Using a compass and st r aight edge, trace the
calibr at ions in ink. Make sure that all your
lines ar e of equal density; uneven line weights
will become obviou s in later st eps.

Now. working in subdued light (40-watt bulb
or smaller , no direct sunlight or fluorescent),
cut a piece of black Diazochrome foil to t he
same size as the dial plate. Keep track of the
emuls ion side of t he foil when you cut; this is
the side of the sheet which faces you when the

(Turn to page 64)
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notch is in the upper right-hand corner and on
the top edge. Clamp the ink tracing you made
in step two in contact with the foil, under
glass. A picture frame, or better yet, a large
photographic contact printing frame, is ideal.
The tracing a nd foil must be in close contact.

At this point, expose the foil-and-tracing
sandwich to direct sunligh t for approximately
one minute. Keep track of t he exposure time
by using a watch with a sweep-second hand,
in case j ' OU have to make a not her print.

After exposing t he f oil, r eturn to the sub
dued light and unc1amp the sandwich. At this
point, the foil should be completely transparent
except where the ink lines shaded it; these
lines should be pale yeUow and barely visible.

Now, the foil is ready to be developed. De
velopment is accomplish ed by exposing t he foil
to strong ammonia fumes j one of the best ways
to do this a t home is to get a la rge, wide-mout h
gla ss j ar, such as t hose used to pack pickles for
commercial users (ask your fa vorite restau
rant). In the bottom of t he jar, place a sponge ;
on the sponge, put a few drops of commercial
str eng th ammonia (26 0/0). Then roll the foil,
emulsion s ide out, enough to get it into the jar
and clamp on the lid. The image should appear
within four to five minutes. When it stops get 
ting darker, development is complete.

If t he image is too ligh t, you exposed the foil
to sunl ight t oo 10nR'. Repea t t he process, expos
ing for only half a s long a s you did the first
time. If it's too da rk, you d idn't expose long
enough j double the P.XDMll TP. on the next trv.

If all you wanted was a black-on-white dial,
you would be nearly fini shed a t this point. How
ever, to indica te the sub-ba nds in color, a few
more steps are necessary. The first is to eit her
cut from the foil you just made, or trace on
sepa r ate sheets of paper, the di al scale portion
for ea ch of the sub-bands. For instance, the
"Novice' t racing would include only 3750-3800
kc, 71 50~7200 kc, and t he 21mc Novice band
of 21,100-21,250 kc. If you cut these from the
original foil, tape them down with Scotch No.
310 tape to a sheet of clear celluloid or acetate
in t heir propel' positions.

To check the tracings, sa ndwich them all
together. 'Vhen all are properly registered in
the sa ndwich, it should look just like the plain
black-and-white dial you already made. If it
does, the register is good a nd you can proceed.
If one or more fails to line up, r e-do it until
it does come into line.

Now, decide what colors you want to indicate
what. For instance, you might like to have
phone bands in green, Novice bands in red, CW

in blue, and the kc ma rkings and legends in
black.

A tip at this point-to get the legends in
black, they must appear on a sepa ra te tracing
all by themselves, and must not appear on any
other tracing.

With t he four tracings needed for t his ex
ample prepared, expose a sheet of the proper
color of Diazochrome foil through each a s you
did before. Development also is identical to the
procedure already desc r ibed. You should come
up with f our foil s, one bearing the Novice r e
gions in r ed lines on a completely clear back
ground, one bearing the phone bands in blue
lines, one with C\V bands in blue, and one black
foil bearing only the numbers and letters you
want on the dial.

Now, sa ndwich these four together so that
the lines match properly, j ust a s you did when
checking the tracings ea r lier. It works best
if you r eg ister two foil s first, then tape them
together a nd register t he third on the taped
pair, tape the t hir d in place, and r egister and
tape the fourth. Presto, a four-color dial.

At this point, of course, it's on a transparent
background. You can cure this in either of two
ways : you can back the sa ndwich up w ith a
sheet of heavy white paper, or you can spr ay
the back of the sa ndwich white with white
spray enamel. Either works fine.

Of course, you 're not limited to only f our
colors. A tota l of 19 differen t color s of foil are
available, and ) 'OU ca n use a s many a s you like.
In addition, s ince t he colors are transparent
a nd the primary colors are included in the se
lection, you ca n blend colors by sha ding to pro
duce any result you want.

Earlier, we sa id this technique made it pos
s ible for you to have either negative or positive
dial plates without ca mera work, yet all we've
mentioned so far is the positive plate (colored
lines on white or clear background ) .

To get a negative dial, you proceed in the
same manner except that you use a sheet of
special "negative" Diazo foil; t his material
produces a reversed image, which will be clear
lines on a colored background. It's available
only in sepia , which prints like black, but the
fo il you get from it ca n then be used to pro
duce dial plates in any color you desire.

The materials used are relatively inexpensive
- a 4xl0 inch dial in four colors costs only
about 50¢ to make-but they are available only
in compa ra t ively large quantities. The small
est package a vailable in Diazochrome foil con
ta ins 25 sheets of foil, each 8 % by 11 inches,
and sells for $6. To get four colors, four pack-
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Potato Face

Sylvie Ma rgolis XYL-G3NMR

I Ol''TE.'''1 \ ..'onder which is worse-for a m a n
to be downright ugly or a woman. My

friend, Vera, could have told you, once.
I'd known Vera all her life. Her father and

I grew up together. As kids we built our first
crystal sets together, back in the very early
days. We lived as neighbors and friends and,
when I became P resident of our local radio
club, he was one of my ablest Committee men.
I've been P residen t now for more years t han
I like to admit. Ours is a fi ne little club, with
plent y of new member s coming in each month
but, a lthough the Committee changes with the
years, I like to th ink i t is beca use I am a good
P resident t hat they re-elect me each year, not
because t hey know it would break my hear t
if they didn't.

So I watched Vera grow up. Even as a
child she was unattractive. Her elder brother
and s ist er were homely enough kids but some
how Vera was just t hat much too plain. And
from the beginning she knew it. It was hea r t
breaking to see the bitter t ruth twist her baby
soul. At children's parties Vera was always
the kid who was never chosen to take part in
the games. She would sit t hem out with a
wooden, uncar ing expression, trying to show
that it didn 't mat ter rea lly, while the ot her
lit tle gi rls , lovely in organza and ribbons and
long white socks , quick ly became t he cruel
teenagers who left Ver a out of their invitation
lists. At hig-h-school parties Vera would spend
the evening out in the ~rard, petting the host's
dog, curled up into an ungainly lump of sens i
t ive misery. At picnics it was Ver a who could
be relied on to look after the food effic iently.
Nobody wanted to walk her by t he r iver .

My own kids adored Vera , with her big ,
lumpy f ace, her thick clumsy body and sparse,
mousy hair. A vicious neighbour named her
" Potato F ace" and Vera knew it , but that po
t ato face could come alive when she was telling

•
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a bed-time stor y, or comfor t ing a fretful child.
Her s was a lonely life and perhaps it was

lucky t ha t her j ob a s schoolteache r so filled
her working hours t ha t the empt iness of her
leisure could, with kindness, be called "relaxa
tion: ' When she was twenty her parents died
suddenly, within weeks of each other . I lost
my best friend and [ was left a s a kind of
unoffic ial guardian with his daughter. Her
brot her and sister had married a nd moved
away, so Vera clung to my family and we
always welcomed her into our full and boister
ous home.

One Chr istmas Eve I stepped across the
st reet to the old house where she now lived
alone. It was lucky that my wife had sent me
over with the invitation to Chr istmas Dinner
the day before Christ mas Day. Otherwise I
would have been too late and Vera would have
fi n ished the job. As it was I was just in time
to drag her out of the gas-fi lled r oom. I called
a medico friend whom I knew to be discreet
and there was no scandal. when the fuss was
all over my wife and I were faced with a
problem. It was no easy task to persuade Vera
to r e-enter the utterly empty and lusterless
life which she had tried to quit. Then I thought
of amateur radio and suggest ed that she take
up her father's life-long hobby. At first she
was unresponsive and cynical, but her quick
brain soon mastered the essentials and bit by
bit her in terest was aroused. Within a year
she was on the air. 'Ve put together a real fine
s tation for her, uaing some of her father's
old gear and some of the new commer cial
equ ipme nt which she insi sted on buying be
ca use, a s she sa id, what else was there to
spend her money on? Some of the club boys
helped me fix up a good high beam, for this
wa s 0'11' fi rst local lady amateur.

Ours is a wonderful hobby for lonely people
and it made all the difference to Vera. Now
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it no longer mattered t hat she was left out
of the skating parties, the moonlight barbe
cues, the da nces that the other young people
organized. T her e w ould always be a contest
or a schedu le to fill the gap. Gradually t he
cut-rent set of young people became younger
and younger and Vera was beyond it all, a n
old maid of th irty, who had never been any
th ing else. School fi lled her days-Vera was a
marvellous teacher-and radio her nights.

It wa s the DX she liked best. I th ink she
was a lways afra id t o get involved in local nets
f or f ear that the QSO's would lead to per
sonal m eet ing s, with t he inevitable let -down
and m umbled politeness and practised sliding 
away t hat s he had come to k now so well. S o
Vera made fr iends in Athens and Len ingr a d
a nd P ar is, where t he op erators were not to
know that t he YL with t he rather lovely voice
and the charming m ik e manner was t he more
than-homely butt of our little t own, Fat Po
ta to-Face, on whom t he gathering year s made
no improvemen t . Ver a never put her picture
on her QSL's-no sir-bu t she did learn to
fl irt gently over t he a ir with men she would
never meet.

H er fi r st cont act with H ar r y was quite cas
ual- a dead band, a venturous CQ and
stra ightway back came a \V I-the only one
around, it seem ed , crisp and clear, with no
QRM, as if some ionospheric Cupid were put
ting in overt ime that n igh t . It st a r t ed off a s
a rubber -st amp QSO-callsigns, reports, QTH,
\VX, run-down on t he rig. But when all that
was over the band was still mir a cu lou sly clear.
E ach was attracted by t he other 's voice
H arry's was deep, with a New England twang.
So they beg a n to gossip a little, sh yly a nd awk
wardly a t fir st , but with neither wanting to
end the contact.

She told him she taught school in I pswich.
He repl ied that he came from Vermont, but
was living and working a s a sou nd engineer
in Bost on, which m ight be a big city, but was
certainly t he lonely, and what a blessing ama-
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teur r a dio wa s. Then up came the QRN and
it was with somet hing li ke panic t hat Vera
lost conta ct. But t he next n ight t her e he was
again and seemed del ighted t o hear her once
more. This t ime they di scussed a n tenna sys
t ems and she helped him make some com pa ra
t ive t ests, then t hey beg a n t o t alk a lit tl e
about thei r own lives. H e told her about his
dog a nd she agreed that dogs were nice t hings
to have about the house. Then they discovered
a mutual love for serious music. H e described
a r ecent concert he had heard at Boston's Sym
p hon y H all. He had been told by a n English
mau-no less-that t h is was the fin est concert
hall in the world.

Somehow after t ha t it seem ed natura l f or
Vera t o listen out f or her new American
friend. A reg u lar schedule developed, bu t t hen,
with t he advent of Summer, the band went
ou t . Regretfully Vera came up once more to
t he sur f ace of life and d idn 't like it one b it .
Normally most reserved and reticent, she took
a cha nce on a letter t o Ha rry. Lif e had ac
customed her to personal hurt a nd rebuff but
st ill she was bitterly di sappointed when weeks
passed before he r epli ed, t hen h is let t er was
a brief, s t ilted, t ype-written note. She didn't
write again. B ut t ha t Fall there was H a r r y
again and a pparently overjoyed to renew the
friendship.

Vera seemed t o blossom in the winter months
that followed. She r emained the fine and con
scien tious teacher she had always been, but
li ttle else in her existence had a ny s ubst ance .
All t ha t were real a nd tangible wer e the shack
and the precious magic hours in contact with
Bo ston. At Ch r istmas Vera had to excuse her
self early f r om our dinner t able to keep their
Christmas-Day schedule . S he was so very
proud to ha ve to do this-to have a real date
wit h a real beau, even t hough he be three
thousand miles a way. H a r r y was unmarried
a nd over f orty and to her he was ever yt hing .

(Turn to page 69)
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BOUND VOLUME $lS
We have had a tough job getting enough

volumes of 73 bound to meet the dema nd, even
at the price of $15. This may be because so many
fellows have seen one around and have a hanker
ing for the bright red cover and the first fifteen
issues of the magazine that arc bound inside.

YEARLY BINDERS
$3.00

These arc also in bright red and are sta mped
either 1%0-1 or 1962. You tell us which you want.
We managed to get some 1960-} hinders that will
hold 14 copies of the magazine. This makes for
a better fit if you don't have all 15 issues. Specify
large or small binder for th is year.

INDEX

TO SURPLUS

$1.S0

This is a masterful
compilation of all
articles that have
ever been printed on
surplus conversions,
complete with a brief
run-down of the con
tent of each article.

MRT-90 CONVERSION: SOc
This booklet gives complete convers ion instruc

tions for converting the little pack-set surplus
units into a fine two meter walkie-talkie. An ar
ticle appeared in 73 on this unit in the October
1961 issue.

HAM-TV $3.00
TV is one of the newest

and most exci ting phases
of ham activity. This book
gives clear and simple in
structions for gett ing an
operat ing TV sta tion on
the ai r for under $50 out
lay! It is no wonder that
hundreds of fellows are
rushing to get on the air.
The interest has been so
hi gh that aLi-monthly
bulletin has now been
started to keep everyone
up to date on the ad
vances and latest stations
to get into operation.

TV BULLETIN
$1.00 per year

The first issue of the TV Bulletin is now ready
for mailing. This is a bi-monthly bulletin designed
to keep all fellows in terested in Ham-TV up to
date on technical improvements in Ham-TV gear
and on all activities. In the first issue of the
Bulletin there is a list of all known hams who
are reported to be getting on the air on TV. The
Bulletin is edi ted by Mel Shadbolt , Wj1SKYQ,
the author of the popular I1A~I-TV book. Get in
on this from the fi rs t issue and have a complete
set of info rma tion at your fin gertips. The pres
en t plans call for six issues of the Bulletin per
year, with at least 12 pages per issue.

MICKEY MIKER SOc
This is the first of our small booklets to come

off the press. It is a complete description of the
construction and operation of a littl e device
which will measure ca paci ty to a high degree of
acc uracy. T his is a gadge t that can be built out
of most junk Loxes and will forever be a handy
item to have around when you are building some
thing new or fixing something old.
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We have a diminishing stock of all back issues
except J anuary 1961. Vi e are willing to part with
this stock for only 50; each. Bow about that!

IMPEDANCE BRIDGE
$1.00

Here is a complete set of full scale drawings
of the parts for the Impedance Bridge which was
featured in the August 1961 issue of 73. This
bridge is one of the most useful pieces of test
equipment that you could possibly build. It would
cost you h undreds of dollars to buy this unit
commercially made. This set of plans comes com
plete wi th a reprint of the original article.

SSB TRANSCEIVER
SCHEMATIC $1.00

There have been many requests for a giant
sized schematic of the wonderful little transceiver
that appeared in the November 1961 issue of 73.
This schematic comes complete with a spare issue
of the magazine in case you missed it.
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St'Il,1 for F'ree Cataloll- I h.'l>t. 73.

iO -1/
R.due.. lnterlen nce and
Nol.. on All Mak. . Shert
Wan R.nln r • . Mak.. World
Wlel. R. nptlOll Stnng..-.
C1••r.r . 11 All Banda!

Com ple te .. 100..0 totat le nl th 101 f t . w ith 87 fL or n ohm
bahlnced f ll"ldll n e. II I - Impact molded rn on ant lrapl. IW L • "
1" .5" 10011 . You Jud t unl 10 d• • lre d bInd far beamllb re
oul ll E'Cf' lIen l for AI.I. lIto rhl-",lde . hort·" . re recehen . n d
Ul.~tu r l ranu n l ttt ... . For NO\·IC Jo: AND AU. CL AS S AlIA 
rm-ns : SO EXTRA r cxsne on GAllGETR KEEnED'
~;lIrulnll" ::; Itp.nte .nltnn.. ... Ith eseeuem per rO rm l rM'"e
r · ' . .. .., • ....t lJ• • I . In.....-ted V far a ll band pewer • • 111. NO
llAYW1 R E HOUSE APP E AR AN CE I Jo:ASY INSTAI.LATIOS I
80- f O·21l · 15- 10 Pleter b.udl . COOlplel• .•.. ••• • • ••. • •.•. 1 14 .95
~ U - ::u · I :. -lb meter bandl _ M ·rt. • r u lbul tor ...-.. , .. (" Ii) 13.95
':O- I!'i· 10 m,. ltr "and' 1"1\1.t Tup. 2f · ft . • nten n• . • . . •. •• It."
S E ND ONLY !3_00 lellh. dr..• mo) .nd PIS' IlO'-tman b.l_ne.
(,O il p lu. """tur nn arrhl l or lend fu ll pri~e for poetp . td
de ll r r ry . F ree l llforml t1on .

Ann. bl. Oft l, from :
WESTERN RADIO 0 ' 111 . 1t7 _7 « urney . N ebr ltlib

F orgotten were the misery and humiliat ion of
childhood and adolescence, the feeling of not
mattering to a nybody, She proudly showed us
the get-well card he sent when she wa s sick. It
stood on her dresser for weeks.

One day in the Spring she rushed into our
house to sob incoherent ly that it was all over.
\Ve calmed her down a li ttle and she told us
t ha t Harry was to visit from the States. My
wi fe and I were too intima te with her to make
a ny pretence of how nice that would be. There
was a sense of cat astrophe. I suddenly re
membered that dreadf ul Christma s E ve long
ago and the r eek of ga s a nd how I had been
just in time.

"I'll take a vacation- I'll go a wa y !" she
moaned a nd burst into t ears again, thick blub
bering ugly sounds. F ew wome n ca n cry pret
tily and poor Vera's plain face had never
seemed so unlovely. She showed me the shor t
letter. Harry's fi rm was send ing him to Lon
don for a month to st udy some new techniques
in sound r eproduct ion. H e was looking for wa rd
very much to that personal QSO.

T here was no way out. It jus t had to be,
Vera , who had always had a raw deal from
life, wa s all prepared for yet another blow,
How could it have lasted? \Vho was she to
expect her fool's paradi se to go on forever ?

T he next weeks were shocking. She went to a
(Turn t o page 70)

(Potato Face from pag e 67)

•

be Pllt 0"
•Drop a QSL or post ( lI . d o",J you'll

1 COLLINS MECHANICAL FILTER
12 QUARTZ CRYSTALS

company
• A,he ville , N o rth Carolina

electronics
113 Norwood A ve n ue

davco

23 TRANSISTORS
13 SEMICONDUCTOR DIODES
S CERAMIC TRANSFILTERS"

and a couple of hundred other things • • • • • . •
T hat's wh al goes into each n.\\T O DR30 communications receiver.
Small wonder that it's taken us so long 10 Ret them em the market. X o surprise a t a ll tha t the perform anc e
is so outstanding. O nly th ing tha t j ust doesn' t seem reasonable is the price • • • and we're working over
ti me 10 keep it as low as i t is.
Some people might wonder wha t we've been do ing. \ \ "c certa inly haven't been able to answer all your
letters; we haven't done an)' adver tising la tely ; we've passed up some ham fests we had plann ed to visit ,
It just happens that we don't think tha t amateurs should have 10 pay for serving as guinea p igs for new
products. We do think that an inves tment should be as sa fe as possible. We didn' t want to bri ng out a
model wh ich might h a ve 10 he improved in just a Iew months, s imply because we mi ght have been in a
hUH)' or may ha ve over looked something.
So, w e've been bus)'.
\\" E'n: :

tested uni ts under a lmost r id iculous envlronmenral extremes;
w ai red for new, better components from some manufacturers ;
sea rched for sup pliers w ho could meet ou r s t r ict specifications ;
incorpora ted sUj:(j:(f:>st ions from some of you r Idtf:> l"lI ;
tested, double cbecked and re-exami ned cver yt hing we' ve done ;

and ma naged to make some truly significant improvements ill the whole sys tem-c-thl ngs like increasin ~

the pow er of our ])T20 SS B transmitt er, and improving th e sensit ivity of the DR30 receiver, and
adding 6-mdcr coverage (some people sa)' this is down r-ight revolut iona ry : VH F coverage without
externa l converters ) , and s t ill more.

T wo and a half years of development is a long limc. ' ,"e' re proud of th e resul ts, though, and think tha t
you'll agree wi th us that th e t ime has been worth i t .
T hanks for being so patlc n t l
Miu rd our p.n,ious ,,,is II '''' WOII,]rrillK a·kllt tltis is 1111 about!
au' IIIl1i/i " K tur: ,ura na,kifr :

T he DR.lO ; a double com·e.~ion h a lll·M nd rece iver wilh mechanica l fille r se!ed ivity. s u perlative pe rform ance, u ·
cellent sta b ili ty. a nd r. ,u u r..~ not round in other u nits a t :1I'Iy I.rice. It casU $,!ll9.SO cOfn l>lr te w ith a ll crysta ls, etc.
The ma tch inK DTlO SS Il·.\ ~ I· r\\' I ransm i ller--exdt~r i ~ a\'a ilablc in 1...0 mooeb : the DT lOA fo r independent use
a l .$J-lS.OO including pewee !'ioU I'I.I)'. and the DT!O, which shun xu.t o;;cilla lors a nd m<"tha nical fi lter w ith lhe DlUO

r..-eh·er and is designed for 1.1 ...... ith it, ,,-Ilen it p rovide!<
all func ti"",, o r the DTlOA inctull inK s.rpar:He \" FO's or_
lramed..e opera tion (~IS_OO inclullinK PO"'" ,",pply). F..u h
unit i~ 10xhS inch,e§. All a re imminen tl)' sui ted for fixed,
portable a nd mobile opera tion by th e most llema nd in K
amal.u" and arc ... ired, trs.ted. anll full)' KlIa rantced.
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allowance on NEW

(Potato Face from page 69)

beautician a nd came a wa y with her eyebrows
a different shape and her lank hair corrugated
into unfami liar curls which somehow seemed to
accentuate all t he more her homeliness. She
lost weight with worry, but her g reat heavy
body seemed the same uncompromising gawky
mass it ha d always been. \Ve never left her
alone. My wife even took a t rip to stay wi th
a f riend , so that we should have a n excuse to
ask Vera to come over and r un our home for
a week, for t hen she would have no t ime to
herself.

The drea ded day a r rived. Vera begged me
to meet H arry a t t he plane, for she couldn't
face the horrifying meeting in the public
arena of an a ir port lounge. I have had few
minutes mor e soul-seat -ing than t hose wa tch
ing t he big pla ne sc ream to a halt and wait
ing to meet the visitor. T he little knot of pas
sengers came across to the lounge and then I
saw Harry.

I knew all a t once a great surge of t r ium ph
and joy and sadness and pi ty fo r t he whole
human pred icament. I greeted him, t hen, while
he was checking his baggage, I excused my
self to rush to a phone and call Vera.

I just had to tell her about H ar r y's white
stick.

(W2 NSD from pag e 4)

VHF Publications
T here are now three offset printed bullet ins

catering to the VHF enthusiast, all leaning
heavily on station activity reports. The newest,
scheduled for a May debut and now reported
to be out, is p ublished by CB H orizons in
Oklahoma City. I'll have more info on this
when I get a copy. T he editor is erstwhile 73
au thor Jim Kyle K5JKX. The oldest bulletin
is VHF Amateur published by K2ZSQ. Bob
pulled a sneak attack on H orizons by using
the Horizon cover logo from their prep ublica
tion hoopla and making his latest issue look
just exactly like the expected bulletin from
Horizons. One of the bulletins that you Tech
nicians should be sure to support is "The
Technician" published by Armond Nebel
K7MFA, Box 465, Billings, Montana at $2
per year. This is a friendly and interesting
b ullet in.

S5 DOWN
TAKE UP TO FULL3 YEARS

TO PAYTHE BALANCE

" Yo u won't believe my offer!
""" Rush coupon today ... I'll send
..... FREE gift ball point pen with

my trade-in offer on HT-37"
King of Ircders . . . Terry (W9DIA).-

HALUCRAFTERS
HI-37

We just rece ived a fresh new truckload of HT·37 's ..•
we MUST move them d uring t he next 30 days. You' ll
never get a better deal th o n right now on th is p re
cisio n CW/AM/SSB xmitter. 70-100 watts P.E.P. output
CW o r SSB. 17-25 watts outpu t AM. Ideal CW key ing;
fu ll voice control system. 52 ohm pi-networ k output fo r
harmo nic suppressio n.

OUR GOAL THIS YEAR IS $1,000,000 IN HAM
EQUIPMENT SALES! THAT'S WHY WE'RE GIVING
YOU THE BEST DEAL AND BEST SERVICE ANY.
WHERE!

AMATEUR ELECTRO NIC SUPPLY

HAM
NET

Just Arrived ••• Big Trulkload Shipment!

,,1'IJl()IJ$
TRIIDE-IN

Terry: I have a,-~-,----,--c-:~
nede. Whot's your deal o n the HT-37?
Be sure 10 send FREE 8011 Paint Pen, too!

Citizens Band
n"hI
1 knew 11 0 good would come of tha t darn

tl li llg. Now I keep hearing more and more
talk of thei r expanding the en into our ten
meter band , or maybe into the top half of six.
This is ridiculous. I know, I kn ow, they're
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DOW.KEY CONNECTORS
DOUBLE MALE
FdvOt it c ('ve ry,
",'> ere . P' e6 , iol'l
mdde. ' u~~<'d

lock il'lll I y,"" .
~.. Ive' pl.ted.

ea . .• 1.25

TV CAMERA
Build at

LOW COST
, --, Details .. ......• ••.• SO¢

DENSON ELECTRONiCS CORP.
B:)x 85 Rockville, Conn.

PA N EL MOUNT
O"tdblc , , ilv,-",
pldl..-d. p ,c<: " iOl'l
m ade . Only ~ a"
hole il ne«l<'d.
no "<" " WI.

" 70

EQUIPMENT FOR SALE
CLEGG ZEUS 5450, would prefer not 10 ship except by bus.
TAPETONE TCl 44, TC220, 50mc If , 575 ea., bolh spot len.
GLOBE CHIEF DelU XE . facto ry buill, 12 xtols, 540.
KWMl NO VICE ADAPTE R, 7 15mlr .to ls 520, never in stalled,
LW.51 2mt, 12 volt with AC supply, $90 used len thon 2

hours.
HALlI CRAFTER S METER KIT $10 new. KNIGHT RF G EN. $ 10

good.
All FOB K4YBL 2616 BARCELONA DRIVE, FT. LAUDERDALE,

flORIDA

Tel-State Amateur Hadio Sod e ly Hamfest
Ecco Valle,., on the Vanderburgh - Posey
county linc
Indiana lIiglnmy 66, west of Evansville,
Indluna
Grand Prize, IIT-37, mntt) · others
Heglstrnrion $ 2.00 • Dinner $1.35

AII~II!'\t 26, 1962

TELETYPEWRITER
EQUIPMENT • COLLINS
5IJ2, 5IJ3, R-390A/URH Heeelvers (,50-30,S
MC). Teletype Prfnters #14, # 15, #19, #20,
#26, #28. Kleinschmidt Printers #Tf4A,
TT-76, rf·98, 1'1'-99, TT.IOO, GGC-3. Tele
writer Frequency Shift Converter. For general
Information & equipment li sl, write to TOM,
WIAFN, ALLTRONICS·1I0WARD CO.,
Box 19, Boston I, Mass. RIchmond 2-0048.

lO-IS-20M QUADS

rLJJ / tlh PROD UCTS ".SON'" O.
;;>1(7 e HMPLE HRRA(f FlA

-PRE- CUT · ti' .PRE.TUNED enlBAND
$8........95 ' O E P T , C $9995

t~ Bamboo Fibellllo"
.IITE '01 'lUi! LITE IAT Ule E XT IA I'AIITS AVA ILA.I.E

DOW.KEY COMPANY, Thief River Falls, Minn.

crowded and need more than 22 channels. If
they'd cut out all the monkey business and get
the frustrated would-be hams oIT the CB
channels they would probably eliminate most
of their QRM problems. Some fellows have
suggested a new ham tick et for these cha ps
which would allow them into our VII F bands
with no code and little technical requirements,
which license would serve to ease the strain
all the C b channels and keep our VHF bands
busy enough to fend off ra ids from neighbor
ing services.

The proposed encroachment 0 11 ten meters
is based upon our non-activity in this region
as much as it is on the overcrowding of the
eleven meter Citizens Band. Wh y are we
lett ing these freq uencies go by the board?
\ Vh)' are we letting ourselves into another
eleven meter situation again? \Vith 250,000
hams in this country do you mean to tell me
that we can't scare up a handful of fellows
to keep these bands alive? Rats.

For example, Brookl yn probably has a ham
population on the order of 7000 licensed
amateurs. Still , if I tune across ten meters any
evening, I am lucky to hear tw o or three
QSO's in progress. Many times all is silent.
A ten meter antenna is simple and all of the
all-band rigs work Hue there, so where is
everyone? Probably wat ching TV after an un
successful battle with the QRM on 75. I don't
suppose that there is any way to get fellows
to invest a half hour a day in the preservation
of our bands. If the 7000 hams in Brooklyn
would each devote a half hour a day to gett ing
on one of the "unoccupied" bands there would
be so much activity tha t no one would think
of taking away our frequencies.

How abou t it? \VilI you take a few minutes
a day to keep the wolf from our door? Just
get fired up on ten now and then, get some
thing goin g on two this weekend and lure
fellows up to the upper end, and once you've
gotten set lip on these then see what you can
do to se t up some nets in the high end of
six meters. You don't have to blast away at
the bands with a K\V to have fun, a simple
Sixcr, Tenner or Twoer will d o it, as will
uny of the many simple rigs we have run in
73 or that yOIl will find in the Hudio Handbook
or the AHHL Handbook.

Reciprocation

Senator ~lagnll son will be holding hearings
on the Reciprocal Licensing Bill in the near

(Turn to page 72)

DB Meier 3lh " Rd HS - 10 10 + 6d b, l mw @ 600
ohm . NEW ..................... .... . . ..•••• 53.50

M-3S9 Coa x Angle Connectors. fiVE yes 5 for . . .. 1.00
600 Ohm s 300 Wall Non ·lnducti ve re,i ,ton . .• ".. 2.50
M-1S/UR microphone s Ncjse ca nce lling type simila r

to T·17 1-4.50
Bird Model 74 COAX switch 6 posn like new . . • • • 22 .50

SPACE ELECTRONICS CO:
21B West Tremon' Ave., Bronx 53, New York

TRemont 8-5222
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(W2NSO fr om pag e 7 1)

future. If you have anything cogent to say in
the behalf of this bill you might make it your
business to find out just when the hearings
will be and be there. If you haven't anything
cogent to say ill behalf of this bill then you
huveu'r been paying much attention to what
is going 011. Let's keep the Senator busy fel
lows. You can Let that I am going to make it
my business to get down there and I want to
see that place jammed with hams.

Conventions

This changing of QTH's is taking so much
of my time that it is impossible for me to get
around to any conventions or hamfests this
year. Even if I had the time there is the finan
cial strain since conventions just do not bring
in enough in subscriptions to pay for them
selves. It is a lot of fun putting ant a ham
rnagazhre the way I th ink it should be pub
lished , but I do have to keep one eye on the
till. Maybe by next year we will be doing
well enough so Virginia and I can get to some
more hamfcsts.

Advertised Products

For some reason known only to yourself
you are continuing to buy products that are
not adver tised in 73. T husly encouraged, these
manufacturers continue to not advertise in 73
and we continue to have to raise our subscrip
tion rates in order to meet the increasing bill
from our printers and the post office. Just a
few mare pages a month of ads and we
wouldn't have to raise our ra tes. I don't ex
pect you all to sit down and write angry let
ters to non-ad vertisers, but you might ch ide
them at the next convention and add it to an)'
correspondence that you may have with them.
You migh t take a quick look through the
magazine and not ice those major manufactur
ers who arc obv iously missing.

Don't forget us on the 19th. Come on up
for a visit to beautiful New Hampsh ire in the
fam ous Monadnock Region . Bring some VHF
gear and try out Mount Pack Monadnock, just
fi ve minu tes fro m our house. I t is rea chable
by car and is one of the most popular VHF
contest spots in the country. Where is Peter
borough? About midway across the state and
just above Mussnchuse tts.

Wavnc,

SUBSCRIPTIONS
Wheth er you buy 73 on the newsstand, at your local parts distributor, or wherever,

you rea lly should be subscribed . Not only do you save a bit of money and are as·
sured that you will get your copy each month , but also it will make us all very happy
and might even leave a copy at your supplier fo r someone else to discover the maga
zine. You want us to be happy in our new headquarters, don't you? By the way, our
sub rates will have to go up soon and we may not giv e you much warning.

------------------------------------------------------------------

o $40 LIFE

o Renewal

o New subscription

lone state

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • ••••• • • ••

. . . . .. . . . . . . . . .. . . .. . . . . . .., .
city

o $3.50 one year

o $6.50 two yea rs

o $9.00 three years

eddress (QTH)

name call

•••• • •• • •••• •• • • • • ••• • • •• • •• • • • • •• • •••••• • • • •••• •

call

• ••• • • •• • • • •

shte

o $40 LIFE

o Renewel

o New scbscri ption

lone
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• •••

city

.. . .. . . . . . . , - . . . . . . . . . .. . ...

o $3.50 one year

o $6.50 t wo years

o $9.00 thr.e yea rs

•
I

•. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . I
I
I
I
I
I
I
I
I
I
I

nam e

• dd,,,,IQTH)

Start with: current issue 0 neli iuue 0 Start with: current iuue 0 next issue 0

PETE RBO ROU GH ,
NEW H A MPSHIRE

PETERBOROUGH ,
NEW HAMPSH IRE
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Radio Bookshock
67-TR ANSISTOR
Fitchen. Wri tten
circuit de sign.

CIRCUIT ANALYSIS AND DESIGN by
prima ri ly a s a college tex t to tea ch

$13.00

We'll have a lot better sum
mer of it if you' ll make a slight
enlargement of your radio li
brary. Order copious ly.

6a-HANDBOOK O F TRANSISTOR CIRCUIT DESIGN BY
PULLEN-This is Cl handbook which teaches a ,ystematic
system fo r transisl or circu it desig n. Highly reco mmended
b y ra d io schools. $1 3 .00

14- HANDBOOK OF ELE CTRONIC TABLES & FORMULA$
Fo rmul a s & Jaw s, co ns ta nts, standards, symbols and
codes. Molh. toble s, misc. dota. $2.95
QAN -SE COND CLASS RADIOTELEPHONE HANDBOOK
Noll (W3 FQJj . Everything you need to know to pass
the FCC exam and ge t sto rted servicing t WQ' w o y equip
ment. Much more thon just (I Q & A manual $3.95

131- HAM-TV-W'I'KYO. This is the only book avoi rable
on th is fo scinoting branch of ham radio. Describes com
ple te hom TV stolion th at costs unde r $50. $3.00

16- MODERN O SCILLOSCOPES & THEIR USES-Ruiter.
Second edition. Shows whot a ' scope is, what it d oes
ond how 10 use it fo r ra d io, TV, Iransmitters, e te. 34t
poges. $8.00

19-TRANSISTOR PROJECTS- Skip the theory o nd start
having fun . Rad ios: self powered, shirt pocket, rege n
e rc t lve, eerder-pewer, headphone. In strume nts and ee
cessories: s ine-sq uor. wove generator, p reamps fo r
VTVM' s, ga in checker, shortwave colibralor, pho se
shifter, sub stitu tion box. Plus remole t ran sistor eor, elee
Iron ic composs, simple osci llo lor, romp conlro l, multi
impedance omp lifi e r, electronic counter, porlable power
supply • •••'c. $2.9Ci

4-RADIO AMATEUR CALL BOOK- Summer Edil ion. $5.00

5-ANTENNAS- Krous (W8JK). The most comple te book
on onten nos in print, bu t la rgely design a nd theory,
comp le te with moth. $12.00

13-REFERENCE DATA FOR RADIO ENGINEERS. Tobles,
Formulos, grophs. You will find this reference book on
Ihe desk of olmo" every e lectronic engineer in the
counlry . Pub lished by Internoliono l Te lep hone ond Tele
groph. $6.00

18-50 YOU WANT TO BE A HAM-Hertzbe rg (W2DJJ )
Second edit ion. Good in troduction to the hobby. Hos photos
ond brief description s of a lmost every commercio lly e vet l
ebte t ronsmitte r ond rece iver, plu s cccesscrjes. Lovishly
iIIustroled ond reedeble. $2.95

21 -VHF HANDBOOK- Johnson (W6Q KI). Types of VHF prop
ogotion, VH F circuitry, component limita t ions, onlenna de
sign ond con struction, lesl eq uipmenl. Very th orough book
a nd one Ihol sho uld be in every VH F shock. $2.95

22-BEAM ANTENNA HANDBOOK- Orr (W6SAI). Ba sics,
theory and construct ion of beems, tronsmi ssion lines, mctch
ing devices, ond test equipment. Almost 011 hom stotions
need a beom of some sort • • • here is the only source
of bosic info to help you decide w hot beom to build
or buy, to insla ll it, how 10 tune it . $2 .70

G94- TRANSISTORS. Selected a rticles fr om
Ironies on how to test transistors ond how
tronsistor te st equipment.

134- INDEX TO SU RPLU S- Bibligorophy of
a rt icles printed in all rod io mogozines to
de scriplion, etc.

Radio Elee
to build 011.

$1.95

all surplus
dote. Brief

$1.50

MMD-ElIMINATING MAN MADE INTERFERENCE - Whot
makes it , how to find it, how 10 cure it in homes, {ee
tor ies. aulomobiles, aircroft, boots . e tc. Or Mayb. you
hoven' , been p logued la le ly. 160 poges. $2.95

Circle the book numbers you wish to orde r.
Pleese include cesh. chec k. money order ••.
or something we cen de posit in the be nk,

NHP-BUllDING UP YOUR HAM SHACK-P yle (W70E).
A procti cal discunion of points to consider w hen you
are buying hom equipment, comp le te wi th descriplion.
of much of the ava ilable comme rcial gear. It' s lust
possible thet Pyle might keep you f rom mo klng a mis
ta ke which wou ld cost a lo t more th an his book. $2 .50

RADIO BOOKSHOP
1379 East 15th Street, Brooklyn 30, N. Y.

(N.Y.C. add 3% tax)

• • • • • •

Call .

BUILDERS- Winter.
a vailobl. on RC.

$4.25

through December
$15.00

GRID-DIP OSCI LLATORS-Turner
uses, o n important book. $2.50

• • • • • • • • •

. . . . . . . . . . . - . - . . . . . . . .

R245- HOW TO USE
(K6AI). Construction &

Address

Name .

135- BOUND VOLUME- October 1960
15 issue s (Vol. 1).

R235-RA DI0 CONTROL FOR MODEl
One of the be" ond ne west books

City State . .

28-TElEVISION INTERFERENCE-Rond (W I DBM) . This it
the outhor itotive book on the sublect of getting TVI oul
of your rigs and the neighbon seh. $1 .7'

32-RCA RADIOTRON DESIGNERS HANDBOOK- TSOO
poges of de sign notes on every ponible type of circuit.
Fobu lous. Every design engineer needs this one. $1.50

40-RAD10 HANDBOOK, 15th EDITION - (W6SAI). Scads
of omoteur ra dio construction projects, $8.50

45-CURTA COMPUTER. The w orld's sma llest computer.
Send for detailed information. Moke s the slide ru le look
sick. like a b ig Monroe compuler on ly hond size.

$125.00

52-HOW 10 READ SCHEMATiC DIAGRA MS- Ma rks.
Components & Diagrams; e lect rical, electronic, ee, dc,
audio, rf, TV. Siorts with individuol circuits and carriers
through complete equipments. $3.50

53-BASIC ElECTRONIC TEST PROCEDURES-Turner. This
book covers just obout every possible type of electronic
test equ ipment ond exploins in deta il how to us. it for
every purpose. Te , l ing : aud io equipment, receivers,
tronsmitters, transistors, pholocels, di stortion, tubes.
power • _ • etc. $8.00

55-TRANSiSTOR CIRCUIT HANDBOOK-Simple , easy to
understand explonotion of tronsi s'or circuits. Dozens
of inleresting applicotions. $4.95

63-G.E. TRANSISTOR MANUAL 6th EDITION . $2.00

66-DESIGN MANUAL FOR TRANSiSTOR CIRCUITS BY
CARROLL. Tested Ironsistor circuits for design engi
needs. Inleresting rea d ing too. $9.50

23-NOVICE & TECHNICIAN HANDBOOK - Stone r
(W6TNS). Sugor cooled theory: receivers, tronsmitters,
power supp lies, ontennos; simple construct ion of 0
comp lete d olion, converting surp lus equipme nt. How to
get a hom license and b uild a Ita tion. $2.85

24-8ETTER SHORT WAVE RECEPTION - Orr (W6SAI).
How to buy a rece ive r, haw to tune it, olig n it; bui ld
ing acce n ories; better antennas; OSl' s, mops, ourora
zones, CW reception, SSB recept ion, e tc. Handbook for
short wove listeners and radio amoteurs. $2.85
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DICK GIFFEN 13716 ANOLA 5T WHITTIER, CALIF.

Mounting

the

BC-625
Dear \ \ 'ayne,

First of all you probably looked at the pic
tures firs t and I mus t warn you that this is
not another surplus conversion. The 522 has
been done to death, rather this is just a novel
way to mount a BC·625 . Some time ago you
asked for pictures of home brew and con
verted gear. Well, when I decided to "Do"US A

o
WA5ML I

o
_QSO ~
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a 522 I had to figure some way to mount it
that wouldn't take up any desk space. The
result, Armchair Console, the unit stands to
the left of the operators chair against the wall
in front of the desk. By mounting the panel
"Upside down" in the cabinet and making
aluminum angle legs, I have a drop front cab
inet th at makes access to tubes a real snap .
The conversion is the usual as done in the
Conversion manuals, with th e excep tion of
the Quartz VFO, a surplus 16 position switch
with 16 of the most used frequencies here
abouts. I have an antenna relay and ant. se
lector switch incorporated. A conventional
12AU7 mike pre amp completes the rig. The
power supply is made from scavenged TV's,
and a surplus xformer. All parts including
cabinet ($2) , are surplus or junk box with
the exception of the rack panel and vernier
dials. Total investment about $20, input 20
Watts. I have photographed it both vertical
and horizontally mounted. I hope you can use
some of it. I think the Armchair Console, idea
may prove as handy to other crowded shacks
as it did to mine.

Also included is my QSL, also home brew.
I have had real good luck on returns using
this type. With all the Amateur Photogs that
are also Hams there should be more of this
type of card. Need an article? The big draw
back to cards of this type for hams who like
to build and modify, is that they go out of
date and have to be redone every few months.
I now have a Drake 2-B between the Viking
and the Knight, and the Homebrew keyer, and

1

1,
•

preselector are on top of each other, and I'm
using th e Knight for an I-F with a H. B. Nu
vistor converter on 2. New card coming up
soon. Vocat ion here is commercial photogra
pher. I sure like the magazine Wayne, don't
change a thing unless you make it bigger and
more technical-builder type.

. .. Dick Giffen WA6MLl

AUGUST 1962

FREE PARKING
COME IN FOR OUR SATURDAY SPECIALS

THOUSANDS OF ITEMS
- THOUSANDS OF BARGAINS

WRITE fOR NEW CATALOGUE
APX-6 - UH F tr a nsponder, perfect for 1215 me. Very little
convers ion needed - comp lete w/tubes .. ... NEW $18.95
ATK /BC-1211 -TV camera w/icono scope and all tubes. At
o bout I/ J last surp lus p rice ond 50/0 of government
price. For clo sed circuit TV.. . . •. . . . • . . . . . L/ NEW 99.50
AXR-Rece iver-Monitor for ATK EXC 29 .95
ATX- Xmtr u/w ATK-comera , incI. o nte nno EXC 39.95
1-196B Sig. Gen. 150-230mc te rrifi c buy ...•. NEW 1.45
PE·I03 - Dyn w /fi lter ond start reloy. In 6 or 12v @
210 /11 0 ; Out 500v @ 150ma ...•....... . .... EX,C 10.00
BC-617 RC VR 30 -S0mc, FM, xto l controlled ... EXC 22.45
ASH Tronsmitter 515mc ......•..•.......... NEW 17.50
A5B-Indic' r. Scope wISBPJ, easy con v NEW 15.45
ID·6/APN-4-5" Loran Scope, easily conv EXC 11.95
TS·239-Fa mous la b scope by Lov oie . .Speele l. . EXC ! 19.:.45
SCR-522 XCV R 100-1 56m c, 832 final, 30 Watts . EXC 18.45
BC-620- XCVR 20 -27·9mc, w / tubes L/N EW 7.50
BC-1158- XMTR 50-97mc, 81 5 final AM-few left-

NEW 24.45
BC·458-X MTR 5.3 -7mc, ca n ru n 120 Wa tts .•. EXC 6.95

GO.9- XMT R 0.3-18 mcs, 100 Watts, 2 803 '$ fina l.
Phone Tra nsm itter, VFO . . . . • . . . . . . . . . . . NEW 45 .00

BC-604 XMTR 20-27 -9m c, 30w, 10ch-ba rgoi n .NEW 9.45
H-63/U Hea d set & Boom Mike ... Iow p rice ... EX C 4.50
T.26 - Mobil e che st ca rbon " mike" •• . •• NEW . 4/ 4.00 1.25
J-5-Fl om eproof key ..... buy two . • • • •NEW 2/1 .25 .69
A-62 -Pha ntom a nt. 20 -29 mc, hand les SOw •. •NEW 1.25

NEW, UNUSED SURPLUS TUBE SPECIALS-GUARANTEED

4X150A .. $12.00 707B 1.50 829A •...• .4.00
3E29 ....•. .4.95 803 •••..••• 2.95 837 .. ..••.• 1.00
307A ..•.2 /1 .00 807 1.10 6SH7 12/1.00

3APl 2.00 5CPl ••.•••4.50 1626 5/1.00
3BPl 1.75 7SP7 ..... •3.50 1698 21.00
5BP4 4 .00 1625 3/1.00 9004 8/1 .00

Dummy Antenna-Telescope w/S0 239 fi tt ing 1.00
Antenna Di sh - Porobol reflector, 30 inch ..••.. .. . 4.95
Circuit Sre aker-11 7 v a c, 3 Amp ., Cur ve 1 1.00

All p rices FOB li nden, N. J . Some qucmtit ies limited .
Prices sub ject to cha nge wi thout notice. Min. orde r $4.00 .

u. S. #1 ELECTRONICS
1920 E. Edgar Road Linden, New Jersey
on Highway U.S . 1 - ocross from Esso Research Ltlbs

850 WATT MODULATION TRANSFORMER, Chicogo
Xfm r Co. , FS-type fr a me . Pri. 10,000, Sec. 3750 and
7550 ohms ..... .... ..•. .... .•• .. . ... ...••. $32.00
MATCHING CHICAGO PLATE TRANSFORMER, FS
frame as a bove, S KVCT 400 MA. '" • •••• •• . $37 .00
CHICAGO FILAMENT XFMR, l1 SV 60 eye, sec. 5V @
I SA , SKV AC hipot ..... ......... ...•..... .. $7.50
MULTI-TAP FILAMENT xfmr, p ri. 210·2 40V 60 eye in
5 1 steps, sec. 517.5/ 10/ 11V @ 35A, common
CT . ...... ...................•••••••..•. .. $19.95
FILAMENT XFMR, 11 5V or 220V 50/60 eye, sec. 5V
@ 20A CT, 35kv ins 512.00
FILAMENT XFMR, 117V 50/60 eye, two 10V 13A @
12.5 KV, one lOV lJA @ 7.9KV, one 6.3V lA .. $11.00
CAPACITOR 8MF 2KV, Corne ll-Dubilier, w ith brack-
e ts ... .•. .. .. . ..•••••••• •• • . . • . •• . .•• ••• • • •$3. 15
CAPACITOR 4MF 3KV, Goodm a n, w ith brockels . $3.75

V E R N ' 5 7701 S. Normandie
LO$ Angeles 44, Calif.

All Orders FOB l . A. - Phone (213) Pl 1..0278
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A Surplus
Motor Driven
Coaxial Switch

Roy Pafenberg W4WKM
316 Stretford Avenue
Fairfax, Vi rginia

Plw f oyra!'lrs b:y M oruull ( ; aJ.mwII, Jr.

A XU~ IIlEH of motor driven coaxial
switches have appeared on the surplus

market in recent years. Of these, the SA
325jU is typical in design and construction.
The switch is a 4 position unit, designed for
remote operation from the usual 28 volt de air
craft supply. Except for the de voltage require
ment and the lack of technical information.
these units arc ideal for amateur application.

This article is designed to solve both of
these p roblems. F ig. 1 shows the schematic
diagram of the SA-325/U HF Coaxial Switch.
Negative battery is supplied to Pin "A" of
the connector and positive battery is supplied
to one of the Pins, "B" through "E". The mo
tor turns the switch sections and the rf switch
unit until the open switch segment reaches
the stator contact used to supply positive bat
tery. The motor then stops and the rf switch
rests in the selected position . T his "open
seeking" type of remote p ositioning is a very
simp le servo system that is widely used. Its
major d isadvantage is that one control lead is
required for each switch position.

To prevent overtravel of the rf switch, a

brak ing winding and commuta tor arc used in
the small P~l drive motor. The rf switch
mechanism is coupled to the gear drive b y a
loose fitting yoke. The rf switch is eq uipped
with a strong detent which, as each position
is approached, causes it to ovcrtravcl the me
tor d rive , At the same time, and at each de
tent position, the motor brake winding is
shor ted by one of the sw itch sections. If
the "open seeking" switch section finds an
open, the slowed down motor stops quickly
without moving the rf section past the detent.
If the open is not found, the motor speeds up
and goes through the cycle until the open is
found .

The specifications in Table I for the rf
switch cover only VHF and microwave ap
plicat ions but the sw itch may be used from
de to the maximum rated frequency.

The P~l drive motor wiII opera te from a
de source of between 20 and 30 volts. The
simple approach for amateur application is to
install a dropping resistor and silicon rectifier
in series with the ac power line and operate
the motor with the pulsating de current. This
SYstem was tested and found to work very
well. There is, however, one precaution tha t
must be observed if this method is used. In
the SA-3;;l5jU, Pin " A" of the connector is
grounded, along with th e motor brushes and
th e b rake wind ing switch contac ts. THESE
GI\OUN DS MUST fiE LIFTED, RE
PLACED WITH INSULATED LEADS, AND
THE ENTlI\ E CIHCUIT INSULATED TO
WITHSTAND TH E FULL AC LINE VOLT
AGE.

Table I

F IG. I

•
, -t., ~:, ,, ,

4 .... ' z

00·~
'/ ', ,

'" >, '"
B.... " / ' '"

/ ",;;', /.",/ - 1,
L _-/...LL _ _ /...L--,, ~ -e-

MOT OR MOT OR / 4 POSITI ON COAXIAL SWITCH
ORIVING BRAKE
WlHDING WIN DING

Frequency Range 30-11 ,000 me
VSWH 1.1:1 Maximum between 100- 1,500 mc

1.2: 1 Maximum between 1,500- 4,000 mc
1.3: 1 Maximum between 4 ,000-11 ,000 me

Insertion Loss 0.5 DB average at 7,000 me
Attenuation Between Connectors 60 DB average at 7,000 me
Charaeterist ie Impedance 51.5 Ohms
Power Hating 100 Watts CW at 3,000 mc
Voltage Hating 1,000 Volts H~I S

76 73 MAGAZINE



PARABOLIC ANTENNA, AN-Il4A,
steel. O . D. color, alu minum cast
sta tiona ry ll .mtg. 4 feet dia mete r.
NEW $79.50@

DE LUXE METAL C ABINET stand ard
19" wid t h 12V", " pan el space gray
cracHe finish, Bud # C R-1742-G .
NEW boxed $ 11.50@

ARN-b MAINTENANCE MANUAL,
NEW $4.50@

A RC -27 MAINTENANCE MAN UAL,
NEW $b.50@

FL-5 FILTER w/ own x.mt g. switch . $1.3 5@
"SATISFACTION GUARANTEED"

HIWAY C 0 1147 Ven ice 8lvd.
• las Angalas lS , Calif.

funda 
me to

2500 kc to 15,000 ke,
mental frequencies 15
30 me, third mode
30 me to 50 me

AR 20,
,
M 1ERI CAN
K .C. 6.M O·

1

AMBER INDUSTRIAL CORP.
75 VARICK ST., N. Y. 13 , N, Y• • CAoal b-7455

A'MERICAN CRYSTAL CO.
• •

P,O.BOX 2366. KANSAS,CITY 42. MO.

Amateur &. "'
CB Crystals

$3.00

WE WANT TO BUY
PRC or GRC EQPT

accessories and parts
e.g. RT-66 RT-67 RT-68 RT-70 ete.

PRe-6, 8, 9, 10 ete.
W ill buy in small or la rge quantities.
Ad vise quantity, price and condition.

W RI TE, W IRE OR PHONE,
We pay t he freight.

$3.50

All crystals for amateurs are
set at 20 mm fd, hermetically
sea led, with pins op tiona l:
.125" (C t-I) ; .093" (FT.
241/ 3); .050" (1Ie -6 ) ; If:,''
centers .

Citizens Band transmitter crysta ls in stock
for the following equipment : lR-BOO, 761 A,
CD!. GW IO, GDS, CD!OO, GD lOOA,
TH330, C27, AT 20, Messenger, ~IK7,

H2700, TH9lO, 27C2, ED27, CHI l7
CDDS. CT!, RPIlS, CD27. TECT. Guar:
an teed .004~ of nominal: $3.00.

(

r-- -,... E

o--rl-t- c
'--rl-H- •

SILI CON
OIODE

3 A SEE TE XT
20 OHM 2 5 W

L---o"\J>-- - , - - - - -f-H+ .
'"

11 5 V AC NEON
INOICATORS OR AKE
• POSTUTE- .....ITH
INTERNAL RESISTOR

This poses no problems except ill the case
of the grounded motor brush holder. A lead is
soldered to the brush support bar and the area
where th is bar passes through th e insulator
plate built up with epoxy cement. After the
cement is thoroughly dry, th e bar is cut at the
point where it is staked into the motor cast
ing and the ends dressed to provide adequa te
clearance. A strong, well insulated assembly
results and no difficulty has been experienced .

The control uni t, shown in F ig. 2, is quite
simple. \Vhile it is unconventional to fuse both
sides of the ac line, it was considered desir
able in this casco The 20 ohm dropping re
sistor supplies between 20 and 30 volts, meas
ured with a de meter, to the silicon diode and
the motor wind ing. Al though the 25 watt re
sistor is grea tly overloaded ill this application,
the switch cycles th rough all 4 positions in
less than 5 seconds . Because of th e short duty
cycle, no undue heating occurs .

The same considerations apply to the silicon
diode. A .75 ampere, 400 PlV unit is used
and no problems have been encountered. Once
aga in, the switching cycle is completed before
excessive heating occurs. If this gross over
loading is considered objectionable, stud

A n exploded view of t he surplus SA·325/U
coaxial switch a nd t he hom e built control unit
with power supply.

FIG 2. •
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KEEP CANDEE HANDEE!!
CHECK OUR BARGAINS

in this year' s issues of 73. G oodies, everyone,
right? So clean out our stock so we can run a
whole ne w line of

FALL BARGAINS
ned mont h. OK ? And don't forget ,

------------------------------.

4)(,5 WE ST PICO BLVD . lOS ANGELES 19. t~IIF .

Name C all .

The completed project is shown in this view.
The modified surplus switch and the control

unit operate from the ac line.

mounted uni ts are IIOW q uite reasonably
priced. TAll of New York (index) lists 2
ampere, 200 PIV units at 55e, 300 PIV units
at 80c and 400 PI\' un its at $1.00.

The complete control unit and power sup
ply is housed in a 2" x 4" x 4" ut ility box and
it all fi ts nicely. The photographs show the con
struction deta ils and the completed system.
The selector sw itch connects power to one of
the 4 contacts in the SA-32,:5jU. The pilot
lamps are connected to each of the contacts
and returned to the negative power lead.
The limps arc exti nguished until the motor
circuit is opened. At this time, 115 volts pul
sut tng de is applied to the app ropriate lamp .
This fea ture is quite convenient since th e
lamps light only after the remote ly located
swi tch has completed its cycle.

An octal socket is mounted on the rear of
the box and is used to connect the 5 con
ductor cable to th e SA-32.5/ U. The con
nector on the SA-3 "5/ U is a common AN or
~I S type. T he mating cable connector is an
~IS3106AI4S -5S . An AN3057-6A cable clamp
with bushing completes th e connector. 1'011

can probably save money by visiting your sur
plus d ealer for the connector.

If manual operat ion of the rf switch is de
sired, remove th e motor shel l and remove the
--I screws which hold the motor drive to the
switch . The swi tch may be chass is mounted on
the original mounting feet. A splined shaft ex.
tends from the swi tch and a standard ;!4"
flexible coupling may he attached to the shaft.
Add an extension shaft through a hushing ill
the eq uipment panel, add a knob and you arc
in business. Hesrrnin your curiosity and do
not open the rf switch unit p roper. A very
strong spring is used which may flip out. As
semhly is very difficul t.

All in a ll, these rem otely operated coaxial
switches arc valuable additions to :lIlY ham
shack. \VIWll mod ified and installed as d e
scribed. they p rovide a low cost answer to
many nutcnuu switching problem s. The switch
and co ntrol unit call easily pay for themselves
in coaxial cable saved. . .. \V4\VKM

No. Vietory Blvd., Burbank, Calif.
DOD area 213 - VI 9_2411

FL-5F

'"

COLUMBIA ELECTRONICS

NA ME ..

ADDRESS ..

CITY . . .. . . .. . .. . .. . .. .. . . STATE .

FILTERS
Amazing! See

article July 62 CQ, March 'b2 73,
page 57, Nov. '57 CQ page so, Order
now while these low prices holdl

Pl ease send . .. Fl-8; . . . . . Fl·5F @ $2.49 each
+ 25¢ postag e.

* * * WE'll HORSE TRADE (lnd give yol,l Top $$
Dollor 55 for your PRe, GRC, VRC & Test Equipmentl

SEG SALES

J. J. CANDEE CO.

FL-8

1306 Bond Street, Los Angeles 15, Calif.
Calif. orders , includ e 4% sales tax.

City Zone State .

Please Rush Me the New Columbia Catalog!

Send for Columbia's
New 48-Page Catalog of

5 u r p Ius Electronic Bargains!

QTH ..

FREE!
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TOWERS
SULLIVAN
ILLINOIS

Mode l B.4010 Amateur
N,,-

$79.50

Exclusive Features
of Model 8-4010
40 plus 10 meters
• N ew end loadi n g f or

m axim um rad iation effi
c iency ", N o u nler loadin g
emp loyed.

• Elem ent len gth only 20';
boom 10 '.

• Abou t 22 lbs. in weight.
• F eed line 50 oh m coae.
• S W R • •• 1.5 :1.
• Rated forfullI OOOW-A. M .

IN COMPACT ANTENNAS

HY·TRACK TOWERS
The biggest improvement in crank-ups

yet - you crank up the antenna and
not the tower. It takes a minimum of
space, is fast to er ect, and you can
never fall offl Makes it a map to change
beams or make adjustments whenever
you please. You can even crank the
beam up to the best height for current
propagation conditions. See the photos
on page 15 of the March '62 73 for a
better idea of w~at this is all about.
Governm ent a nd commercial installa
tions a specialty. Send {or literature and

•prices:

·Patrnt.• pend"n ~

Other Min i-Products
Compact Anfenncu

lor 6-10-15-20 meters

• Mod e l B_:24
T wo E lem ent Beam

Net - $S4.~S

• Model C.4
Coalt ia ! v ert tcnr
(no rad ia lM)

N<t - $34.~5

• Model M·4 Mobile
4·band -S' 3" hill:h

N ,' -$16.9S

1001 West 18th Street. Eri e , P enn sylvania
Or1'" direct from fo<lory . . . or from 'l our favorjte djdrjbu tor
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•-
RECONDITIONEDSALE'

EQUIPMENT •

i..
Ill EO

•

SMASHING
VALUE

NO MONEY DOWN

90-DAY WARRANTY

SALE ENDS SEP T. 15!
Quantities Lim ited 

arde, today-use the coupon .

..,
I
I
I
I
I
I
I
I
I
I
I

39.00
1t9.00
129.00

129.00
1t9.00
129.00

ORDER
TODAY

VHF EQUIPMENT
Gonset

Communicator IV 6-Mtr $289.00
Communicator III 6-Mtr 179.00

H eath
Seneca (6 & 2 Meter) Xmtr .... 169.00

Lincoln
6 Meter Transceiver . . . . . . . .. 39.00

RME
V HF-126 l X , 2 & 6 Mtr.

Converter 179.00
Hallicrafters

5-95.152-174 mc FM Receiver 49.00
SR-34. 6 & 2 Mtr. T ransceiver

Universal Model ..... •. .. .. 299.00

OTHER USED GEAR SPECIALS
Collins

310B Exci ter/ T ransmitter . . . . . 99.00
32V-1 Transmitter 189.00

Eico
730 Modulator . . . . . . . . . . . . . . . . 49.00

Hallicrafters
SX-42 Receiver .
SX-71 Receiver .
SX-96 Receiver .

Hammarlund
SP-400 Super- Pro Receiver .. 165.00
HO-1 60 Receiver 239.00

Johnson
KW Matchbox (standard

model). . ... .. .. ... 89.00
Valiant I T ransmiUer 289.00

National
HR O-60 369.00
ROF-66 Direct ion Finder . . . . . 12.95

RME
HF-10120 Converter ..•......
4300 Receiver . . . . . . .. . ..
4350 Receiver .

Sonar
SRT-120 100 W. Phone &

CW Transmitter . . . . . . . . . . . 95.00

$ enclosed (or buy on our No Money Down Cred it Fund)

r--------------.I ALLIED RADIO, Dept. 432H
I 100 N . W estern Ave. , Ch icago 80, III .

I A ttn : Don Koby. W9VHI. Ship me the followi ng :

I
I
I
I
II Name'--;;;;;;, _

~u...i" , ..,NI

: Address _

I City Zone State I
~---------------------~

Kn ight
R-55 Receiver . . . . . . . . . .... $ 59.00
R·tOO Receiver . . . . . .. . . . . . . . . . 79.00
T-60 Transmitt er . . . . . . . . . . . . . 49.95
V-44 VFO . . . .. . . . . . ... 19.95

Lettin e
240 Transmitter . . . . . . 39.00

Mille n
50-Watt T ransmitter (w/pwr

supply built-in) . . . .. . . . . . .. 29.00
N ational

NC-88 Rec eiver . . . .. .... .. 89.00
NC-109 Receiver , . . . 109.00
NC-188 Receiver . . . . . . . 89.00
NC-190 Rece ive r . . . .. 189 .00
NC-270 Receiver 189.00

SSB EQUIPMENT VALUES
Central Electronics

MM-1 Scope . . . . . . . . .. .... 69.95
Collins

305-1 KW Linear , 995.00
32S-1 Transmitter 449.00
75S·1 Receiver 395.00
KWS-1 Transmitter 895.00

D rak e
2A Receiver . . . . . . . . 229.00

Gonset
G-28 10-Meter Transceiver ... 159.00

Globe
OSB-l00 Transmitter 89.00

H allicrafters
HT-31 SOO-W Linear . . . . . . 99.00
HT-32 Transmitter . . .. . 350.00
HT·33 Linear 289.00
SX-100 Receiver 179.00
SX-101 MK1A Receiver 199.00
SX -101A Recei ver 289.00

Heath
SB-l0 SSB Generator . . . . . .. 79.00

H ammarlund
HX-500 SSB T ransmitter 479.00
HO-170 Receiver 259.00

69.00

35.00
45 .00

89.00
99.00

29.00
179.00

25.00
79 .00
99 .00

109.00
99.50
74.00

119.00
89.00

44.95
124 .00

. .$129.50
169.00
49.00

. 29 .00
49.00

A LLIED RADIO

All ied recon d i t ioned equip ment is ccv
ered b y t he f ull 90-d ay new gear w arranty .

Alli ed 's Cred it Fun d gives you b igger
buying power-u p to 24 m onths t o pay .

MOBILE EQUIPMENT SPECIALS
Gonset

G-668 Receiver .
G-77A Transmitter .
3175 6-M eter Converter
Super-6 Converter .....
Commander Transmitter

Eico
720 Transmitter .....

H eath
Cheyenne Transmitter .
Comanch e Receiver ...

M orrow
560A T ransmitter .
Falcon Receiver .

Multi Products
AF·67 T ransmitter . . .. . .. 99.00
PMR-7 Receiver . . . . . . . . 89.00

NOVICE/ SWL BARGAINS

Globe
Chief goA Transmitter .
Scout Deluxe T ransmitter ..

H ail ic rafters
$-20R Recei ver . . ... . ... .
5-85 Receiver . . .. .
SX-99 Receiver .
SX-110 Receiver .
SX-140 Receiver ..
HT-40 Transmitter .

Ham m arl u nd
HO-l05TR (comb. SW Receiver

and CB T ransceiver) , 189.00
HO-140X Receiver 149.00
HO-129X Receiver . . 1t9.00

H eath
DX-35 Transmitter ..
DX-40 Transmitter .

Johnson
A dventurer T ransmitter ..
Ranger I Transmitter ..

- -
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CF14S CRYSTAL FILTER

Center frequency: 455KC.
passband: 3KC at 6 DB; 5.5KC at 60DB .
Shape factor: 1.8:1
Sideband rejection: 50 DB.
Carrier s uppression: 20DB.
Pas sband ripple: ± 1/ 2DB.
Input impedanc e : 560 OHMS , a nd 33K.
Output impedance: 33K.
jtecn. s ize : 1 13/1 6 x 1 x 7/ 8.

•
•

2.

3•

•
50 -

• Lowest priced SSB fi Iter on the market.

• Only SSB filter on the market with five
year guarantee .

• Uses hi gh qual ity gold plated MIL Spec.
crystals .

GUARANTEED
Guaranteed for five years against electrical and mechanical failure under reas onable
environmental condit ions .

Price $18 .95 PR IC E I NC L UDES FILTER, FT2 41 U PPER AN D L OWER SI DE BANO
CRYSTALS, APPLICATION DATA , A ND REC OMM E NDE D C IRC UI TS .

TO ORDER CENTURY COMMUNICAT IONS CORP.
Send check or money order to . . ... . • . •. .. P.O. BOX 445
We require 25%down on C.O.D. WESTMINSTER, CALIFORNIA

Californians add 4% state s ales tax .

Application data and recommended circuits sent on request .

P.O. BO X 44S, WESTMINST E R, CALI FOR N IA

•



NATIONAL RAOIO COMPANY, INC.
A wholly owned subsidia ry o f National Co. , Inc.

MELROSE 76. MASS.

The National

-

is not for
everyamateu~..
Frankly, the NC-303 Is an expensive receiver. And
not every ham is willing to spend $449 to enjoy the
maximum in receiving convenience and perform.
ance. The NC·303 is not a "compact"light weight.
It's packed with 78 pounds of husky components
to provide a little bit better reliability and perform
ance than the next receiver. The NC·303 offers
certain advantag es. Sensitivity, for example. is an
honest 1.0 microvolt or better for 10 db AM signal·
to-noise ratio (this is not a misleading CW meas
urement or one based on a 6 db SIN), and the
NC·303 is quiet - no operator fatigue from back
ground noise bursts.
Selectivity is remarkable (six tuned circuits at
80 KC result in extremely steep skirts on SSB and
CW) . . • and the '303 offers the widest selectivity
range available on any hamband receiver - 400
cycles through 8 KC. Stability, both mechanical
and electrical, is quite out of the ordinary. No need
to tlp-toe around the shack. In fact, tune a CW
signal and employ the classic "drop test " to see
for yourself. Incidental ly, we consider 100 cycle
thermal drift after a short warm-up to be unusual.

"This is all very well" , you may say, " but not a
great deal better than competitive receivers". We

ExPOIt; Ad AUllem., Inc..
8S Bro.d si, H.Y.C.

ag ree - for fou r hundred and fifty dollars you
should expect much more than this, and so we
give more to you . The most expensive dial drive in
the industry to provide smoother inertia tuning
than any receiver on the market, regardless of
price. The NC-303's band switch mechanism even
employs a Geneva movement ••. you just start it
on its way • •. it does the rest of the job by itself.
No wigg ling back and forth to make sure every
contact is engaged. This switch snaps in with a
satisfying clunk and stays there. (Try tuning a sig.
nal on one band, then flip to another band and
back again.)
Other extras include complete coverage from 160
(by the way, the '303 is the only SSB hamband re
ceiver now on the market which incorporates 160)
through 1X meters with separate 12" slide rule
drum dials for each band, and accessory con
verters are availab le for the three VHF bands.
Even a separate converter input is provided. Dial
calibration is to 1 KC on the lowest band, to 2 KC
through 15 meters.
The '303 also offers the best SSB AVC you've ever
heard. No pops, thumps or distortion • •. just a
constant gain level through local or OX 050.
There 's an audio response control for CW peaking
or VHF scatter work _• • an active nulling 0 multi .
pller for 50·60 db notches, complete with depth
control • .. an un usual noise limiter which cuts
impulse noise without signal distortion, plus ad
justable CW/SSB limiting . Even external provision
for RF gain control for CW break-in operation and
an accessory socket for receiver accessories or
adapters are included.

The NC-303 was not designed to meet competitive
price or performance, but to provide maximum
hamband performance for every type of operation.
Not just SSB, not just AM. not just Cw .. . but
every mode. As a result, it costs mere than the
average ham receiver. On the other hand, if your
requirements are for more than ' 'the average" .
perhaps the '303 should be your next receiver.
Why not operate one soon and find out 1

C.nada: TIl·Tel Assoc., ltd.,
81 Sheppard All• .• Wlllo.~.14, Ont,
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