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@ $279.95~

@ $205.00'
@ $235.00'

A GREAT HIG ... Xow e ve n Better than Before!
De signed for the Amate u r w hose interest is HO a nd 40
meter SS B. H e re 's Powe r (now 400 watts!) to make
good contacts . . . a Selective Re ceiver... Stab il ity . ..
Compactness (only 5xll%x lO'I). It was a great value
at the old price. Now y0 11 get 100 watts mo re power
and can buy either of these two great packages at
$20.00 less! Buy now on our easy monthly terms!

·400 watts PEP-SSB • Rugged
Reliable Printed Circu itry ·2k-Hz
Dial Cal ibrat ion • Dua l-Sp e ed
Vernier VFO tun ing • E-Z One
Knob Tune-Up - "Just Peck Out·
put" • Bu ilt-in Speaker • Mobile
Bra cke t supp lied • Combination
"5" and Output meter • Crystal
lattice Filter.

A Rea' POWERHOUSE
at a Rea' WRl Bargain Pricer

Address _

Name ~ _

C ity, State Zip _

o

Includes: 1 ea.: Duo-Bander 84,
DC384 Power SUPllly. one Band
sp an n e r Antenna , BDYF Mount ,
350C mtc, ~I ic Plug. PI. 259 Plug,
UG 176/U Red ucer and 25' RG58/U
coax Cable . .t\1l supply cables are
included.

O HDE n : ZZMAI03 package. $279.95
($14 monthly)

A Complete 80-40 Meter
M081LE PACKAGE!

O RD E H: ZZ~L\,l04 Package. $2113.00
($10 monthl y)

ORDEn: ZZMAI05 Package . $235.00
(S:uncllsllhove with 400 waIl AC r- _•••_--._
supply) ($12 monthly).

WORLD RADIO LABORATORIES, Inc•
• 3 415 Wes~ Broa d wa y Council Bluffs, Iowa 51501
• N ease ship me 'he !ollowitl g:

o Duo-Bander 84 66~ IAO.59 $159.95
o D uo-Bander ~IOBI LE Package ZZ~IA103

o Duo-Bander Fixed Package ZZ~IAI04

o Due-Bander Fixed Package ZZ~IA105

o Your FRE E 1968 IIA ~I Catalog
o My Check or Mone y O rder for $ is attached.
o Charge it to my WRL charge acct. # _

*Sorr)' -these reduced pri ces are without trade. write u s fur trade-prices

OR•••
A Complete 80-40 Meter
FIXED STATION PACKAGE!

Includes 1 ea.: Duo-Bander 84. AC48 250
watt supply, 80/40 D uo-Doublet Antenna
kit. 350 m ic.• Mic. Plug. PL259 Plug, UG·
176/U Reducer and 100 ft. RC58/U coax
cable.

•
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A NEW CONCEPT IN ITS EXCITING
BEAM ANTENNA PROGRAM

816 679 ·3 127
213 477·670 1
714 772·9200

CAll 0 1RECl ••• US E AREA CODE

Basic package No. HR-1

'Tristao CZ·337 New concept 40 ft.
crank-up tower wImast
CDR TR-44 rotator
100 ft . RG-58 A/U Coax
100 ft. Control cable
Complete with one of the following:
Hy·Gain TH·3 Jr. antenna $325.00
Hy·Gain TH·2 Mk 3 antenna $325.00
Hy·Gain DB 10·15A antenna $325.00
Hy·Gain 203BA antenna $330.00
Hy-Gain TH·3 Mk 3 antenna $375.00
A savings of approximately $70.00

Butler , Missouri, 64730
11 240 W. Olympic, Los Angeles, Cal if . 90064
931 N. Euclid. Anaheim, Calif ., 92801

Any knowledgeable DX'er will tell
you the secre t is in the antenna. For
over a year Henry Radio has prcvid
ed an exciting beam antenna pack
age program allowing the average
amateur to own an efficient, and
unbelievably economical antenna
package . . . pre-engineered, pre
matched and pre-packaged to suit
his pocketbook and requ irements.
NOW! This world famous antenna
program moves forward . NOW!
You can have the antenna of yo ur
cho ice at the same incred ible savi ng.

Basic package No. HR-2 Basi c package No . HR-3
*Tristao CZ-454 New Concept 60 ft. *Tr istao CZ454 New Concept 60 ft.
crank-up tower w/mast crank-up towerw/rnast
CDR TR-44 rotator CDR Ham- M rotator
100 ft. RG·58 A/U Coax 100 ft. RG·8/U Coax
100 ft. Control cable 100 ft. Control cable

Complete with one of the following: Complete with one of t he following:
Hy·Gain TH·3 Jr. antenna $480.00 Hy-Gain TH·3 Mk 3 antenna $560.00
Hy·Gain TH·2 Mk 3 antenna $480.00 Hy·Gain 204 BA antenna $565.00
Hy-Gain DB 10·15A antenna $480.00 Hy·Gain 402 BA antenna $575.00
Hy·Gain 203BA antenna $485.00 Hy·Gain TH·6 OXX antenna $590.00
Hy-Gain TH·3 Mk 3 antenna $520.00 Hy-Gain OB·24B antenna $620.00
A savings of approximately $90.00 A savings of approximately $120.00

" Free standing tower $10.00 extra

All complete packages are priced freight prepaid to your door in the continental
U,S.A. Substitutions may be made . . . write for prices. And remem ber, you can
buy on tim e. You can trade your used transmitter o r receiver. You can rely on
Henry Radio to supply the finest equipment and the bes t value.

,

" woskrs l.argest Distributor of Amateur Radio Equipment"



de W2NSD
This UFO Network idea has led me into

some interesting circumstances.
While trying to get Noel Nelson W3SSB

to run another ad for Uncle George's Ham
shack, I mentioned my net scheme and his
ears perked up. Seems he has a friend who
has been following the UFO news for some
twenty years or so now. Sure enough, a bit
later the phone rang and a Harold Salkin
was calling from w ash ington. D .C. to fin d
out what I was planning. 1 think we talked
for an hour, for he was a mine of informa
tion . He gave me leads on getting UFO
photos and fan bulletins.

A few weeks later Harold called again to
say that he was down near Boston with a
"contactee." He invited Lin and me to corne
down the next d ay and talk with w oody
Derenber ger, who claims to have talked with
the UFO people and gone with them for
a visit to their home planet. Woody was in
town with Harold to give a lecture the next
night and a radio interview.

W ell, I couldn't pass up heady stuff like
this.

We drove down and talked with Woody
for a couple of hours and found his story
fascinating. I'm afraid that Harold was di s
appointed that I came away still a skep tic.
\Voody most certainly was not an obvious
fraud and I have to admit that there is a
chance that he may be telling the truth.
Perhaps we shall see, for he told me that
the UFO people had recently bought some
transceivers and that I could expect to be
in direct contact with them within a month
on our ham bands.

He explained that since their telepathic
ability was so well developed they had never
needed radio as a communications or enter
tainment medium. However, since they are
now anxious to contact us without creating
panic, they will be using radio. Woody felt
that the radio amateurs might be the first
large group contacted.

I wonder what prefixes they will use?
Just about everything has been allocated
by the ITU except, I believe, the calls start
ing with 0 , I and 2. Miller has kind of
used up the 1'5, so perhaps our friends from
Lanulos (that's the name of the planet they
come from over in Alpha Centuri . . . the

4

trip only takes a few minutes b y space warp
drive ) will use the 0 calls. I do hope they
cheek with the ITO before starting though
... we don't want another upset over the
use of illegal call signs.

They might use the call leller prefix of the
area they are flying over as part of the call.
Like 0WI )./SD might be my call if I were
fortunate enough to get a ride in a UFO
eq uipped with a ham rig . . . or should I
use 0W2NSD /I? Why not use a simpler
call. as long as I'm making it up anyway.
such as 0WIA? And if they decide to sub
scribe to 73 .. . which I assume they would
do .. . what address should we use?

Say, it you work some of these fellows
before I do, you'll let me know about it,
won't you?

The E.I.A.
The manufacturers of amateur radio

eq uipment are now organized as a section
of the Electronic Industries Association. I
may be pulling the matter bluntly, but I
don't think I am exaggerating if I say that
this organization was born out of frustration
with the League over the Incentive Licens
ing proposals. This is a large and powerful
force and may well have a good deal to say
about the future of amateur radio.

In its first move, the EIA has petitioned
the FCC with regard to the Novices to:

1. Reduce the code speed requirement to
the minimum consistent with the Geneva
Convcntion of the ITU. Since the ITU
regul ations specify no code speed this
would mean merely the recognition of the
Morse characters and the ab ility to send
them.
2. Restore phone in the 145-147 11Hz
band .
3. Set up a phone lCW band for Novices
on 29.4-29.6 11Hz.
4 . Make the Novice license a five year
renewable license.
5. Permit the Novice license to be issued
to p revious holders of licenses.
It will be interesting to see what the

AHRL reaction is to these proposals and if
they are p ublished in QST.

The problem of code speed is one- that
Tllrn t o pa ul' 114
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Look! Look! Look!

Magnetic Call Letter Sign
... 21" ~

Made of weather impervious plastic-adheres to side
of car at speeds of over 90 MPH. RED LETTERS and
NUMBERS on white background. Be identified at
hamfests - conventions - vacations - transmitter
hunts. Sign is of finest quality and style. Guaranteed
satisfaction and at 112 of what you would expect to
pay. Money order or certified check accepted.

$ 7~e~.'d
in USA

AMATEUR TR5000

lImited
quantities

Most Versatile All- Band Portable· Fixed
ever built.

ELECTRONICS
515 BLACKSTONE

FRESNO, CALIFORNIA 93701
Operated by Hams for Hams

JUNE 1968

• Will receive SSB-CW.AM-FM-LW
All frequency from 350 Kc to 30 Me

88 Me to 108 Me.
• Has BFO-noise limiter-adjustable AVe
• 2 speakers
• Tweeter on-off switch
• Continuous bass control
• Continuous treble control
• Telescopic SW antenna--opens to 57"
• Telescopic FM antenna-opens to 32"
• Band spread ham bands
• Tuning meter & battery test indicator
• ACF on.of~ switch
• SW fine tuner knob
• Dual drive tuner knob-engages separately for

FM and multi-wave scales

• Long wave tuner

• AM tuner
• 4 SW tuning ranges
• AC and battery operation

$22500
Shipped Prepaid Continental U.S.A.

5
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J ack Grimes, W4llR
Box 16004
Memphis, Tenn. 38 116

Transformer Tricks

Simple Test Set up for ratio and voJtage

I, Test set up
\Vith an unmarked power transformer,

p roper identification of the windings may
usually be made with an ohmmeter. The
low resistance being filament, h igh rests-

ers, the input transformer of the converter is
an output transform er turned around. In
fact, I'd say offhand that there has never
been a transformer manufactured which
couldn't be used for a half dozen other ap
plications beside the one it was specifically
designed for . Sooner or later a ham who
likes to build can find a use for just about

f "any trans onner.
Bob grinned. "Even the 400 cycle variety?"
"What's the voice range in cps?" I asked.
lie got the point.
"Actually," I went on, "just a little com

mon sense will get you a long way with
transformers, and I don't mean to be giving
a lecture on transformer theory. You can
find that in the handbook. But you probably
know that generally the voltage depends
on the turns ratio. The current on the size
of wire and core. Also the impedance and
resistance will be low with few turns and
heavy wire, and high with many turns of
small wire.

"So the trick when you need a transformer
for any application is to determine the ratio,
impedance and resistance range accep table,
and look for this.

"Why I bet I could make a list of a dozen
and a half transformer tricks and substitu
tions in ten minutes-which can save a lot
of dough."

"I wish you would ," Bob said.
So my neck was stuck out. It turned out

to be a long ten minutes, but I made the list
for Bob. Here's hoping many other hams will
find it helpful too.

,<AD ..
'JOLTAGE 0.-

RATIO °
!5 +0."c

, V
F IL. llFNR PRI

An Air Force Mars Member had just been
issued an SP600. I happened to walk in as he
finished connecting an 8-ohm speaker to the
600 ohm output.

"I won't be able to use it this week end,"
he said ruefully, listening to the faint dis
torted sound. "I won't he able to get in a
supply house till Monday to buy a 600 to 8
ohm transformer:'

"W herc's your junk box?" I asked .
"Nothing in there," he protested. But he

d ragged out a carton of odds and ends.
I selected a small potted power trans

former from the mess. Quickly we soldered
wires from the 110v winding and connected
them to the SP600. Then another pair from
the 6.3 winding to the voice coil of the
speaker, leaving the H.V. wind ing unused.

Again he fired up the receiver. Sound
blared.

"Well, I'll be darned," he exclaimed. "How
did you know that would work?"

He was genuinely amazed, yet he had
held a ham ticket over ten years.

The incident recalled to mv mind another
instance when a fellow h~ had been
scrounging for a modulation transformer. I
handed him a 220v primary, 350-0-3,50 v
secondary, surplus power transformer.

"Put the rf B-plus through the 220v wind
ing and the modulator plates to the 350v
taps," I told him.

"But that's a power transformer," he ob
jected, "won't there be a mismatch."

"Probably," I had agreed. "And I'm sure
the slide- rule boys will give you a dozen
reasons why. But I've built a half dozen rigs
with power transformers for modulation."

A week later I listened to my friend's six
meter rig in an on-the-air test . The audio
quality was as good as any on the band as
far as my ear could tell.

Bob turned the audio on the SP600 back
to a respectable level and my mind returned
to the current situation.

"Nothing to it," I finally got around to
answering him. "I use the same deal at home,
between my 600 and my RAIT converter.
And speaking of different uses for transform-

6
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tance the high voltage, and the one in the
medium-low range being the primary. To
determine the ratio, and voltages uncler
use, the test set up below is recommended.
Apply 5 volts (Or other convenient filament
voltage ) to the primary (if known, ) and
read the resulting voltages on other wind
ings. This test set up is particularly helpful
in avoiding handling lethal voltages when
checking out high voltage transformers.

6. Series adding filaments

An oldie but a goodie for 12v filaments
from 6.3 and 5v windings.

6.3V~
1I.11V

" -.1

-<>;;'

input and rectify IlOvConnect choke
winding for bias.

Qv ITO YOICE COL)

C L3VlTO WIC£ COlU

C oo, rrc 000 A '

2. Power transformer for audio output.

Generally J! of the secondary (hv) wind
ing may be used as the primary to a single
output tuhe, or the full winding to P.P. tubes
and the 6.3 or 5v winding of the voice coil
of the speaker. The IlOv winding will han
dle a 600 ohm line, or headphones.

TO ~,
IIDV LN:~

- -<> "'see

3. 600 ohm to 8 ohms, using power trans
former or filament transformer.

Use adequate size transformer. lIOv to
600 ohm. 6.3v to voice coil. H.V. secondary
(power transformer) unused.

7. Filament windings to vary output

Here the filament windings are connected
in phase, (or out of phase with the primary)
to vary the hv as much as 20 to 30%. Test
set up # I, is useful in determining phase.

1I0V

•"""--0"D< ' '''''' --.::7¥.RECT1FI£R0-

,,'><

••

I I I

~---oOB+

1

8. Series adding secondaries for high volt
age.
Another oldie. Secondaries must be Con

nected in phase. If more than two trans
fanners are used, transformers must be
mounted on insulating board and filament
windings not used. Transformers vary greatly
in breakdown point. Note half voltage may
be taken from center taps if both supplies
do not exceed current ratings.

: ~ ' 0'+'oo v,

4. Power transformer as choke
Use secondary as a choke for hv supplies.

Be sure current rating is high enough. Other
windings unused .

5. Power transformer as choke and bias sup
ply.

JUNE 1968 7



TYPICAL OF PR lllaAR Y
OR SECONDA RY
USE O+'LY TWO WINDINGS

• +

9. Power transformer asHeising modulation
transformer
Requires a transformer of high current rat

ing as power to rf final and mod ulator must
be drawn through the winding. All other
windings unused.

TO fit'
""'-

eecv
~,

• +

10. Power transformer as modulation trans
former

Generally this application requires a rather
low voltage secondary which is used as the
modulator primary, and preferab ly a 200 to
240v secondary so the tu rns ratio is held
as nearly as possible to 1-1. liOv TV trans
formers have been used successfully. Also
400 cycle transformers.

11. Filament transformer as Variac
The same circuit may be used in series

subtracting for lower voltage from the trans
former. This circuit should find wide appli
cation in using 200v Surplus transformers
on 1IOv. Many heavy tapped low voltage
transformers are available through MARS or
surplus sales.

8

12. 3 phase transformer on single phase

Use only two of the three delta windings.
Use the test set-up to check. One winding
will be found to cancel both on primary and
secondary if delta wound.

jt_=--

13. Use filament transformer reversed for
bias supply"

Don't over look the fact that unlike fila
ment voltages can be connected together for
different output voltages. For example a 12
volt winding to 6.3 supply to get approx.
60 volts from llOv winding of transformer.
Small power transformer can also be used
with hv winding unused.

.+
14. Isolation or bias transformer as inter

stage audio.

Surplus 400 cycle and 220v bias trans
formers are ideal here. Use lowest turns ratio
as primary and highest as secondary. Should
be I-I, 1-2, or 1-3 ratio.

15. Transformers as audio filters"

All transfonners have resonant frequen
cies. A little trial and error with fixed capaci
tors, an audio oscilator, and vtvrn may pro
vide you with that sharp or band pass fil ter
you need.

73 MAGAZINE
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RADI OAMATEU R116 kca 00 IN C

~ Dept. 8,4844 W. Fullerton Ave,
~ Ch icago, III. 60639

" ~ " ' i' TlWIf T . . ,."""". ~,,,, ,,,,,,~ ,, '"' : m

See your favorite dealer or
o rd er d ire ct (add 2St f or
maili ng in U.S., Possessions
& Canada . Elsewhere add
50¢).

• Rad io Amateurs' Prefixes
by Countries!

• A.R.R.L. Phoneti c Alphabet!
• Where To Buy!
• Great Circle Bearings!
• International Postal

Information! _
• Plus much more!

GET YOUR NfW
ISSUE NOW!

Over 283,000 QTHs
in the U.S. ed it ion

$6.95
Over 135,000 QTHs

in the DX edition
$4.95

• QSL Managers Around the
World !

• Census of Radio Amateurs
throughout the wor ld!

• Radio Amateurs ' Licen se
Class!

• World Prefix Map!
• International Radio

Amateur Prefixes

These valuabl e EXTRA features
includ ed in both edit ions !

CORRECTION
On page 69 of February, change #2 in

column 2 to lEE instead of IEEE. T he refer
ence was to the British Journal.

220V

17. IIOv transformers on 220v.
,

Series the primaries and parallel the sec
ondaries. The same circuit may be used on
llOv if half voltage is needed, Series pri
maries and series secondaries may be used
for double voltage from hv on 220 volts.

. , . W4LLR

SB2-LA Note
Your 6JE6 tubes will last a lot longer if

you reduce the static p late current to 200
rnA instead of the 300 called for in the
manua l. This reduces the plate dissipation
from 240 watts to 160 watts for the six
tubes, each of which is rated at 30 watts.

. , . K6SHA

I



Clifford Klinert WBbBIH
520 Division St.
National City, Calif. 90250

In my version a 6SA7 was used as a mixer
and a 6J7 was used for the rf amplifier.
A VB-150 was added to provide stable plate
voltage for the oscillator, a 6J5 . Standard
circuits were used, and each constructor
probably has his own ideas about what cir
cuit is the best for him . or his junk box. An
ideal approach would be to use a 7360 to
avoid the rf stage, and perhaps a complete
receiver could be built on the chassis.

All components not related to the VFO
were removed, with the exception of the
PA tuning capacitor, C-6,5. This supports the

The ARC-S Transmitter Receiver

Countless articles have been written on
tbe conversion of ARC-5 and BC-458 trans
mitters. Much time and effort have gone into
making these units operable on amateur
bands. Often components are removed for
use in other circuits, but a use for the com
plete chassis with a majority of the compo
nents still in place is always more attractive.

The 5.3 to 7.0 mHz ARC-5 transmitter
provides an unavoidable opportunity for
someone who has been thinking about build
ing his own receiver, but is discouraged by
the cost and difficulty involved in the me
chanical construction of a stable high fre
quency oscillator. I was in this position a
few months ago. A product detector, crystal
controlled BFO, and high selectivity FT-241
crystal bandpass filters were added to an
old S-20R, but a stable front end was still
needed. The ARC-5 provided the answer.
Tuning just below the forty meter band, the
VFO provided a stable and calibra ted means
of tuning a forty meter receiver. Converters
can be added for other bands.

10

dial and tunes the mixer's seven MHz. input
circuit . The top of the chassis was cut out
and a panel was mounted in its place to pro
vide a chassis for mounting components. The
grid circuit of the rf stage was kept above
the chassis. The front panel was replaced
in a manner similar to the chassis top, and
all holes were filled with automobile body
putty. The panel and sides were sanded,
painted with a spray can, and the controls
labeled with decals. The chassis with the
power supply, if , and aud io circuits was
placed away from the operating table in a
convenient place. The two units were con
nected with one cable carrying voltages for
power, and a lead from the rf gain control
mounted on the converter panel. A length
of RG-58 was used for the if output lead.

Thus, our venerable friend the ARC-5
transmitter has provided a simplified and in
expensive approach to receiver front end
construction.

. . . WB6BIH
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2-METERS FOR $1299 5
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HEATHKIT®AM TRANSCEIVER
- make your move now

NEW

Another new I-Ieathkit transceiver .. . this t ime it's a
solid-state 2-Meter AM job that's just right for local
ragchewing, NETS, DX, as well as CAP, MARS, and
Coast G uard Auxiliary use . . . reasonable power
output, sensitive receiver , easy-to-use features, and
a low price tag.

On the transmitt ing end is a hybrid circuit in
cluding transistors and tubes with an 18 to 20 watt
power input and an AM power output of 8 to 10
watts. Modulation is automatically limited to less
than 100 %. A front panel selector switch chooses any
of four crysta l frequencies or an external VFO (the
Heathkit HG- lOB VFO at $37.95 is perfect for
this job).

Front panel controls include Final Load, Final
Tune, Crystal-VFO switch, Main Tuning, Squelch
with ANL switch, Battery Saver-Receive/Transmit
Spot switch ; rear panel has S-meter Adjust, Head
phone jack, Power socket, VFO power socket, VFO
input , and Antenna connector (50-72 ohms, un
balanced).

The 15 transistor, 18 diode, 3 tube circuit is pow
ered by a bui lt-in 120/ 240 VAC supply. Circuit board
construc tion averages 20 hours. It's a ll housed in a
low-profile Heath gray-green aluminum cabinet meas
uring 14 1h " W x 6 %.;" H x 8 1/ 2 " D with everything in
place. A ceramic PIT mic. and a gimbal bracket for
mobile mounting are included.

Move up to 2 meter ' phone operation th is new low
cost way with the Heathkit HW-1 7.
Kit HW·17. 2M Transceiver, 17 Ibs.. , , ... , ... , .. ". $129.95
Kit HWA·17-·1. Transistorized DC supply, 5 Ibs. . . .. , $24.95

r;;~;;;CO;;'~~~P;'-1~6---@:: ~--1
II Benton Harbor, Michigan 49022 . I

In Canada, Daystrom ltd. I
1 0 Enclosed is $ , including shippillg. I
I Please send model (s) II 0 Please send FREE Heathkit Cata log.
I 0 Please send Credit Application. I
I Name I
I Address I
I City State Zip I
L :2i~,:~~c~o~ SUbjec~ chang~itho~n~::. _ ~~9~J

NEW FREE 1968 CATALOG!
• H U1"H"'T ' ''66 Now with more kits,
~~ ""'" more color. fully de-a \7;;) "fFf' scribes t hese along

Cu~ d 1.-:1 with over 300 kits for
teo' ~~ 'l-"'.a stereo/hi·li, color TV,
_. ~) / • electronic organs, etec-
... tric guitar & amplifier,..-- =_ amateur radio, marine,

".". ~-....._- educational, CS, home
& hobby. Mail coupon or write Heath Company,
Benton Harbor, Michigan 49022.

The Heathkit HW-l7 in detail. It's rea lly a separate
receiver and transmitter in one compact, versatile
package (the only common circuitry are the power
supply and the audio output/ modulator). Frequency
coverage is 143.2 to 148.2 MHz. The solid-state dual
conversion, superheterodyne receiver with a pre-built ,
pre-aligned FET tuner has a lighted dial with 100 kHz
calibra tion, automatic noise limiter, squelch, and I uV
sensitivity. Selectivity is 27 kHz at 6 d B down, a
figure that's consistent with band occupancy and easy
receiver tuning. The fron t panel meter indicates re
ceived signal strength and relative power output. A
3-position switch on the front panel has a " Spot"
position for finding the transmit frequency on the
tuning dial, a Receive/ Transmit position, and a
Battery-Saver position that comes in handy during
those long periods of monitoring while mobile (the
receiver draws only 8 watts during this time). A
3" x 5" speaker is built in.

JUNE 1968 1I
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Modifying

The Clegg 99'er • •,
. ' •

Most hams are experimenters, and are
constantly modifying their eq uipment. Two
of the most popular pieces of amateur gear
at present, arc the Heath "Twoer", and the
"Stxer", and articles concerned with in.
creasing the capabilities of these "Lunch
boxes" have been widely puhlished.

There has been relatively little material
devoted to showing how to modify the Clegg
99'cr, and my p urpose here is to show some
really simple changes for this rig.

Changing this already "Hot" little set into
an even "Hotter" one call be accomp lished
both easily and inexpensively. I will take
you step by step, and show how the input
power can he raised from 8 watts , to some
thing a little over 15 watts . That's a gain
of approximately 3 db.

Starting at the final, change the screen
grid resistor (R32), connected to pin 8 of
the 7558 (\'9) , from 33,000 ohms to 10,000
ohms , I Watt. With this change the Hnnl will
d raw more current, and the inp ut power
will increase.

Moving along to the audio section, we
find that the Clegg 99'er has such excellent
audio action that not much has to be done
here. Just to he on the safe side however,
chaoge the 330,000 ohm resistor (R43) ,
connected to the plate of the 12AX7 (\'7A) ,
pin 1 to 470,000 ohms. This change will
increase the audio sufficiently to fi ll the
carrier.

Now to probably the most important modi
fication. He-move the rectifier tuhe 6B\V4
(VIO ), and leave it out, it won't he needed
any morc. In its place install two silicon
diodes. Sylvania F8 di odes worked out well
for me. But any with similar or higher
ratings will also work well.

12

Paul Porcaro WB2JOS
lab Bleecker Street
Brooklyn. N.Y. 11221

One of the di odes is soldered be tween pin
I and pin 9 of the 6 1l\V4 (VIO) tuhe socket ,
and the other diode is soldered between
pin 7 and pin 9 of the same tube socket.
Be sure to observe polarity, and don't forget
to use a heat sink when soldering.

This last change will increase the B+
throughout the set, due to the lower voltage
drop of the diodes when compared with the
6B\V4 rectifier tube. With this in creased B+
voltage, the rig will now have about 15 watts
input. As an added bonus, the increased B+
will also hop up the receiver section.

To increase the efficiency of the Clegg
99·er still further, replace the 6A L5 (V5)
detector and ANL with a pair of solid state
diodes. This will save a little fi lament power.

To accomplish this task, solder one diode
from pin 5 to pin 2 of the 6AL5 tube socket.
Now solder another diode from pin 7 to
pin 1 of the same tube. Remove the 6AL5
and leave it out. The diodes I used for
this p urpose were I NI98's, but any general
p urpose diod es having a good front to back
ratio will do the job.

Every little bit of efficiency gained is a
big help, especially if the rig is to be used
mobile.

Want some proof of performance? The
modifica tions I have d escribed were incor
porated in my own rig in September of 1963,
and it is still operat ing as well as it always
has. I think this test period is really long
enough to prove that no great harm will be
inflicted on the gear.

Good Luck With Your Higher Power!
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A receiving and transmitting converter for the 2 meter band,
designed to operate with Swan Transceivers, models 250, 350,

350·C, 400, 500, and 500C.
SPECIFICATIONS:
14 me intermediate frequency is standard. Thus. when
operating the Transceiver from 14 to 14.5 mc, the Trans
verter functions from 144 to 144.5 me. Add itional crystals
may be purchased and switched in for other portions of
the 2 meter band, such as 144.5·145, and 145 to 145.5 me.
Three crystal positions are available.

Alternately, the TV-2 Transverter may be ordered for an
I.F. in the 21, 28 or 50 me bands, if desired. Of course, for
use with a Swan 250 six meter transceiver, the Tran sverter
must be ordered for 50 me. Otherwise, the standard 14 me
IJ. is recommended since bandspread and frequency read
out will then be optimum. The Transverter can easily be
adjusted in the fie ld for a different IJ. range, if required.

A 5894 B Power Amplifier provides a PEP input rati ng of
240 watts with voice modulation. CW input rating is 180
walts, and AM input is 75 watts.

Receiver noise figure is better than 3 db, provided by a
pair of 6CW4 nuvlsfors in cascade.

Only a Swan Transceiver and Swan AC power supply.
Modei 117-XC, are required. The power supply plugs intothe
Transverter, and the Transverter in turn plugs into the
Transceiver. In ternal connections au tomatically reduce the
power input to the Transceiver to the required leve l.

Tube complement, 5894B Pwr. Amp., 5763 Driver, 12BY7
Transmit Mixer, 2N706 crystal osc., 6EW6 Injection Amp.,
6CW4 1st rec, amp., 6CW4 2nd rec. amp. in case ode, 6HA5
rec . mixer.

The Swan TV-2 may also be operated with other trans
ceivers when proper interconnectionsand vo ltages are pro
vided. A separate Swan IInc power supply will most
likely be required.

Dimensions, 13 in. wide, 5V, in. high, by 11 in. deep.
Weight 13 Ibs. $265

•) ••' 0 . - ••

MODEL 250 $325
MODEL 350C 420
MODEL SOOC 520

. - . -_. .
MODEL 117-XC MODEL TY·2
AC POWER SUPPLY .. $1 05 144 me TRANSVERTER

SMI'AItI
ELECTRONICS

Oceanside. California
A SUBS IDIARY OF CUBIC CORP.
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Modifying The BC7206
Han k Olson W6GX N
3780 Starr King C ircle
Palo Alto, C alif.

I used the audio sec tion from an old
Japanese transistor ra dio. I changed the
transistors to N PN germanium units (2[\"388)
so it could work from the plus 12 volts.
The H V15 bias compensating diode is left
in, but turned around for polarity.

A small speaker is added in side the case
so tha t yon don't have to use phones.

Since the total de current required b y the
conver ted BC1906 is only about 350 mA,
it can be opera ted from a relatively small
power supply. Such a +26 volt , regulated
supply is shown in Fig. 1. The power supply
uses an emitter-follower series regulator
which not only regulates the outp ut de
voltage, but acts as a "capacity multiplier"
to smooth out 120 Hz ripple.

The antenna jack was changed to a type
!lNC. A UG 1094 /U fits the r. inch hole left
after removing the original bayonet-style
fitting .

Since the audio ampli fier has an input
impedance of only a few thousand ohms it
would load clown the detector and age line.
To prevent this, a simple FET source-fol
lower precedes the amplifie r, offering a very
high input impedance to the detector.

If it is contemp lated building the amplifier
from scratch one could use a 1N2326
(R.C.A.) as the compensating diode, and
Lafayette 99R6126 and 99R6 129 as thc
driver and output t ransformers.

The amplifier was built on a piece of

- _"0., - -
.~

..
- -

•

....~T ON 4' . fl·.2"
"" ""'NU N C....."s
l UO ""- . ,,

Power supply for the BC 1206 built on a 4 x 6 x 2
inc h a luminum c hass is.

At first glance at the BeI2U6 receiver,
it would appear that this 200 to 400 kHz
receiver is of solid-state design. After all,
it runs directly on + 28 volts de, makes no
vibrator or rotary conver te r noise , and it is
only 4 x 4 x 6~ inches in size. Yet this tiny
If receive r is really a tube-type design,
using five Loctal type tubes. The plates of
the tubes arc supp lied d irectly from + 28v,
very much as many auto radios operated
d irect ly on 12 volts, which were built in•
the early 1960's. (these auto ra dios were
the so called "hybrids" llsing tubes in the
rf and if circuits and transistors in the
audio stages). Apparently, the BeI 206 was
twentv vears ahead of its time!

If ~n'e can power the BeI206, it makes
a worthwhile If receiver for monitoring: the
FAA weather broadcasts. These broadcasts
give continuous weather summaries and
also give forecasts which m ay be of interest
to amateurs.

The set may be used with all of the
original tubes in it, but then that wouldn't
he "converted", would it? You can save a
lot of current and get mu ch better audio
by taking out the 14R7 detector and first
audio stage and the 2807 (probably the
world's oddest receiving tube! ) audio output.
Replace the l4R7 by a l N270 or similar
germanium point diode, connecting the out
put of T5 through the d iode to ground. The
l4A7 fil ament d epended on the l4R7, so re
place th e 14H7 filament with a IN2976 Zener,
the anode (s tud) of the Zener being bolted
to the chass is. Bypass the Zener with a 50
mfd 1.5 volt capacitor . This point can he a
source of 12 volts for the new audio amplifi
er.
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K30LG Hears 5-0-5

AF section of a typical Japanese transistor radio
as modified for use in the Be 1206.

................
• •• •• •
• • •• •
: n-l -r~€. cart:
• ~.
• •
: Now... 2000Wattsp.E.. :
• Full Power/Minimum Size

•
FOR APARTMENTS. SUBURBAN HOMES ••

Mlrlne and PDrtable Operation
• Pachged for AM and FPO Shipping •

• 6·10·15·20 •
• METERS •

The t ime proven

•
B·24 4-Blnd en- •
tenna combines

•
Patented mu imum efll · •

ciency I nd ec m-
\ pact des i, n 10• rrovide an e.cel· •

Bands 6-10-15-20 Metets ent ant enn .

• Power Ralinl 2000 W. tts P,E.P. fa~~~~. s~~c;: ~sn~ •

•
[ I. Leneth 11' loading for ma.·

imum tld il lio n •
Turn. Radius 7' effic ien c y. No

• Tolll Weieht Il lbs . center Joadine . •

• Single Feed line 52 ohm Model 8·24 •
SWR at Resonan ce 1.5 to 1.0 ma.. Net $59.95

• •
•

MULTIBANO COAXIAL ANTENNA •
for 6·10 ·15·20 METERS

• Needs no ground plane rad ials. Full elecrtcet •
If.!: wave on eac h band. Excelleni lluality

• ec nseucnen. Mount with inexpensIve •
TV herdwlre. Patented.

• Power Rltine 2000 Watts P.E.P. •

• Tota l Weie ht 5 Ibs. •
Heighl 11'

• Sinele Feed line 52 ohm •

• SWR al Resonance 1.5 to 1.0 max. •

• Model C4 Net S34.95 •

• •
: Free Delivery On :
: "MINI BEAMS" :
• From •• •
• I1UEMENT •
: ELECTRON ICS :
. 10 0 0 SOUTH BASCOM AVE. •
• SAN JOSE, CALIFORNIA •

95126
. P H O N E 294-0464 SINCE 19 3 3 •
•••••••••••••••

."
.,

;J; "".••

•ceiver.

vector multihole circuit b oa r d (Vector
85G24WE) that was 21: x 2~, using
Vector T28 pins. The amplifier board was
mounted. on edge. behind the speaker in
the space left by the 28D7 and its output
transformer. The speaker is a 2 inch. 8n
type; it was removed from the same Japa
nese transistor radio from which the ampli
fier parts were taken. 13 additional holes
were drilled in the BC1206 cabinet, to al
low sound to pass out the side of the re-

Jerry Lewine K30LG was just tuning
around a few weeks ago when he heard an
5-0-5 coming through on CW o He called
the local Coast Guard just in case they didn't
have the word. Turned out that they didn't
and that Jerry's quick action helped 32 crew
members and three passengers be saved
from a burning Greek ship about 650 miles
off the coast of Southern California.

Finally, while you have the receiver
"opened-up" you might just as well replace
the four or five paper tubular capacitors that
are easily accessable. 100 volt mylar-type
capacitors are perfect for this. being smaHer
than the original and more adequate in
voltage rating. The total capacitor cost will
be less than a dollar for this "stitch in time",
and will save time in the long run.

The modified BC1206 has proved to be
quite satisfac tory for receiving OAK on
362 kHz some twenty miles distant. In addi
tion to the weather station OAK. perhaps
another half dozen MCW signals can be
heard. These other stations are probably
marker beacons. . . . W6GXN
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APS-13 ATV Transmitter
Tom O 'Hara W60RG
10253 East Nadine Street
Temple City CA 91780
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PARTS NOT IDENTIF£O ARE PART OF ORIGINAL UWT rf7'"7 CIII

+ 12S
(60mA)

The APS-13 has been around for a long
time in the surplus houses for about $2
each . The T ail-end Charlie. as it has been
nicknamed, was used in the tails of B-17's
to detect approaching aircraft . It contains
both a transmitter and receiver . The re
ceiver is not worth the effort to convert
for video as the 30 mHz if strip and 430
Ml-iz converter module are very noisy by
present day stand ards and aren't wide
enough in frequency response for good TV
resolution . It does work fa ir for audio, with
some work. The transmitter module can be
dug out of the unit with a little p rying, cut
ting, and unscrewing. The module has two
6J6's on top, cocked at an angle. It was
originally used as a pulse modulated oscil
lator. This conversion changes it into a
cathode modulated continuous running os
cillator.

Modification

Change the grid resistor from 270 ohms
to a 10K J~ watt. Remove the 39 ohm cath-

ode resistor. Ground pin 4 of the 6}6's sock
e t. Jumper the filaments together at the
capncitve feedthroughs. Remove the tube
shields and the part that holds them b y
twisting with a pair of pliers. This is neces
sary to raise the frequency to 430 Ml-lz as
they added too much capacity. Set the
sliding short on the plate lines to about ~

of an inch from the end.
Construct the transistor modulator and

bias supply on a 1 x IJf piece of vector
board . Mount a UHF chassis connector for
the video input on the side opposite the
UHF connector for the rf output. Mount
the completed transistor modulator board
against the side next to the input U HF con
nector on the inside. Connect the free end
of the cathode RFC directly to the collector
of the 2N697. Connect the rect ifier di ode
IN400l to the 6.3 vac filament fecdthrough
capacitor. Connect a ground lead and video
input lead to the UHF connector. All leads
must be d irect and short. The power re
quired is 12,5 "de at 60 rnA and 6.3 vac at
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P ut you r sign al where i t counts. Use the ultimate
in Ham beams· •• the Masley TA-36 with Kit
TA·40KR added to rad iating element. Employs
4 ope rating e le ments on 10 meters, 3 ope ra tin g
e le ments on 15 meters, 3 ope ra t ing elemen t s
on 20 meters . SViR is 1.5/1 or bette r a t res on an t
frequ en cies over all 4 bonds. Const ruct ed of
heavy-wall aluminum for ma ximum s t re ng th.
Rated for full po wer.

Write for deta il ed s pe ci f ic a ti ons an d performa nce
da ta on the Mosley TA· 3640.

1 amp. These leads connect on the outside
of the can to the feedthrough capacitors.

Ope ra tion

Like all modulated oscillators, rf loading
affects the linearity of the modulation. TV
is much more critical than voice. Conse
quently, the maximum power ou t does not
necessarity correspond w ith the best p icture.
The power supply pla te voltage must be in
the range of 100 to 150 volts . The loading
capacitor on the pickup link should be ad
justed for the best received p icture on a
set loca ted at least ~ mile away. If you try
to do it in your own shack you may get a
bad picture from front end overloading. Try
changing 6J6's also, as some work better
at 430 .MHz than do others. So far, the best
has been 2 watts output, which put in a
good picture 27 miles away. It's just the
thing for portable and field day operation.

If you don't have a receiver for ATV on
430-440 ~IHz it is much easier to convert a
commercial U HF TV converter than it is to
p lay with the one in the APS-13 . For most
commercial UH F converte rs it usually only
takes a one pF capacitor across each luned

JUNE 1968

circuit to tune it down. If you are low
enough it will move the channels up 10
(channel 34 tunes in at 44 on the dial ) . If
you can't see your carrier below channel 14
from the ATV transmitter or the third har
monic of a 2 meter transmitter, it could be
that the local oscillator dropped out. In that
case add a 1 pF capacitor in the feed back
path (plate to cathode. etc) .

The Blonder-Tongue model 44 tunnel
diode Ultraverter is excellent for ATV as
it has two variable capacitors which you
ca n adjust in order to lower the frequency.
Add an antenna, preferably of the broad
hand type such as the Cushcraft 16 element
collinear CL·4 16 , and you're ready to go.

Th is is the easiest and cheapest way to
get on ATV, you also need a camera, flying
spot camera, or color bar generator. Our
aud io is usually on two meters, on 146.7
for Techs and 144.45 for Generals. You
can put audio on another APS-1 3 by addi ng
a carbon mike and 150 ohm bias resistor,
disconnecting the 100 ohm resistor, and hook
ing up the mike to the video input, which
requires 1 volt p-p of video or audio. See
you on the air.

... W60RG
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Versatile Variable Power Supply
Ray Couch W6SLP
2610-182nd. Place
Redondo Beach, Calif. 90278

How often have you picked up some
goodies at the local surplus market and
rushed home to hook it up for trial, only
to find that your 12 volt car battery or
battery eliminator did not supply enough
01 the 24 volts needed to make it go?
Or when the kids' transistor radio quit
working, did you run all the way down to
the radio store and buy a new battery only
to find that it wasn't the right battery after
all? The variable power supply described
here can help you out of these situations
as well as many others . You can even toss
the battery eliminator out and use this unit
to charge the jalopy battery, or convert the
eliminator into the type of supply described
here, using many of the original compo
nents.

This supply is simple to construct, small
in size (I built mine in a 9" x 6" x 5" box,
with room to spare), economical to build
(if you have the major components in your
junk box), has very smooth control, good
regulation and excellent filtering.

I was able to salvage all of the needed
components from my junk box with the
exception of the 10k linear potentiometer.
Many of the components I used were not
labeled as to part number, manufacturer,
etc., but their ratings are similar to those
shown. I should also mention that this same
circuit can be used for supplies other than
0-24 volts, just don't exceed the voltage and
Current ratings for the diodes and transistors
used.

About the Circuit

T-1 as shown on the schematic is hooked
up to a conventional bridge rectifier circuit.
If you happen to have a center tapped
secondary transformer and only a couple of
diodes, the circuit will work just as well
with that arrangement. Likewise, a higher
voltage transformer up to about 50 volts
would make the supply even more useful
(1 used a 36 volt 5 amp. transformer).

The first transistor, Q-1, is the filter regu
lator part of the circuit. It is hooked up in
what is sometimes called a capacitance
multiplier circuit. That is, the filtering at
the points marked A and B on the schematic
is equal to the beta of Q-1 multiplied times
the capacitance of C-l. For instance, if the
beta of Q-l is 40 and the capacitance of
C-1 is 2000 mfd, the de output is filtered
to the equivalent of an 80,000 mfd capa
citor across the output. This part of the
circuit can also be duplicated to give still
additiona l filtering. If you have no 2000 mfd
capacitor, but do have a couple of 500 mfd
capacitors, rather than parallel them into
a single unit, use one in the base of Q-l,
add another transistor and use the other
capacitor in its base circuit. This will give
you the equivalent filtering of 50 mfd times
the beta of Q-1 (40) or 20,000 mfd. The
additional transistor will give you an addi
tional 20,000 mfd equivalent, and will also
improve the regulation somewhat.
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TRANSMITTERS

MISSION HAM
ELECTRONICS

3316 Main Street, Riverside 3 , California 92501
Phone 683-0523 (area code 714J

COLLINS
32S-3
CLEGG
Ve nus-Xceiver-6M SSB (Uke New)
DRAKE
T·4 Reciter to t ransce lve w/R4A
GONSET
G-50 6M XCVR
G·77 w PIS
HALlICRAfTERS
HT 32
HT 37
HT-41 LINEAR
SR 42 A 2 mete r xcvr
HEATH
HWI 2 80 Meter XCV R
HW32 40 Meter XCVR
NATIONAL
NCL·2000 linea r
P & H
6-150-6M conve rte r-m ixe r SSB
SWAN
SWI75 xcv r 75 meters
SW I20 xcvr 20 meters
RTTY
Mod . 15 tele type machine
Mod . 14TD·units
Mod . 14 Repe rh w/keybo a rd

ALL CASH ORDERS SHIPPED FREE
IN THE 48 STATES

COLLINS
75A3 3.1 KC Filte r
75S-1
75A4
KWM2
516F2 AC Pow er sup p ly
DRAKE
2CQ QM ultiplier
L4 (Brand new ) Linear (sea led carto ns)
HALLICRAFTERS
SX99
SXIOO
SXIO I- Mk-i ll
HAMMARLUND

H§140XH 160
H 170
H 170C
SP600-J XI7
HEATH
HR·20
GR·64
NATIONAL
Ne l73
HR O 50 R wi Pro d Det (4 Coils)
NC 270

JUNE CLEARANCE!
RECONDITIONED HAM GEAR

RECEIVERS

Th e heat sink for Q-I , Q-2 & Q-3 can be seen at
ta ched to the right hand side of the ca se. The am
meter is on the left and voltmeter on the right. Out
put terminals are the two binding post below the
ammeter. with the power switch just be low them.
The pilot light is at the bottom center. The voltage
control potentiometer ca n be seen <!It the bottom
right hand side below the voltmeter.

The second two transistors, Q-2 and Q-3,
are the voltage control transistors. Two
transistors are hooked in parallel to allow
for the power that must be dissipated in
that part of the circuit and will change with
the change of voltage contro l R-4 . If neces
sary a third or fourth transistor can be added
in parallel with Q-2 and Q-3 if your trans
former is capab le of higher current outp ut
than 5 amps. In that case additional trans
sistors will have to be parallel with Q-l
also. On the other hand, if your trans
former is only capable of a couple of amps. ,
a single 2Nl970 will suffice. Even a cheaper
transistor such as the 2N307A may be used
for Q-l , Q-2 and Q-3 for lower voltage,
lower current requirements. In any case, all

three transistors shou ld be mounted on a
good heat sink as they will run warm. Yon
don't have to be fussy about components to
build yourself a good well fil tered power
supply. Take inventory of your junk box,
decide what voltages and current you would
like to have, and if you have the transformer
to fi ll this requirement you can use almost
any type of diodes, transistors and capacitors
by using them in series, parallel, etc., to fill
the current and voltage requirements. Uses
for this sup ply are limited only b y the
imagination. The filtering is sufficient to allow
its use for transistor radios, tape players,
etc., yet it has enough current available to
charge car batteries or run solid state mobile
rigs on the workshop bench. ...W6SLP
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now . . . only

We're happy to report to our many friends in the ham fraternity that effective
March 28, 1968, E. T. Clegg Associates announced the acquisition of all assets
of the Clegg Laboratories Division of Squires-Sanders, Inc.

At our large, modern, new facilities (pictured below), you'll find stocks of the
famous Clegg CLASSIC VHF Converters, 22'er and 66'er transceivers, SSB
equipment, etc., ... the contest winning rigs that have kept the VH Fbands hop
ping through the years. You'll also find complete facilities for servicing all
Clegg equipment, whether in or out of warranty.

distribution
To assure the VHF enthusiast the utmost value for his dollar ... the finestserv
ice possible ... the satisfaction of direct contact with the factory; we are ini
tiating a radically new type of distribution for our products. All sales will be di
rectly from the factory. Placing an order is as easy as grabbing your phone.
All stock units will be shipped within 24 hours of receipt of the order ... by
air if you prefer (at slight additional cost). Financing can be arranged to meet
your requirements. If you're in the area, stop in and pay us a call ... we'd be
glad to show you around.

e.t.
LITTELL ROAD,



these famous , VHF units are

now available from stock

The Quiet one . .. lets you hear all thats going on, on 6 and 2
meters. All solid state design with FET RF and mixer stages for
less than 2db noise figure; immune from overload; built-in regu
lated power supply, ten crystal positions selectable from front
panel for full band coverage. Each Classic converter customized
to your receiver before deli very. CLASSIC

VHF CONVERTER

.. .

A ready-to-go f ixed and mobile stati on covering the full 2 meter
band (i nc luding MARS and CAP) that works directly off 115 volt
AC, or 12 vo lts DC from built-in solid state dual power supply,
Transmitter has powerful 2O-watt input to fina l. Receiver boast
un ique triple conversion design, select ivity 10 KC at 6 db down,
nuvistor RF stage and low noise mixer provide .2 p.V sensitivity.
S meter doubles as RF output indicator. Broadband exci ter tuning
makes it easy to peak transmitter for maximum output power.
14 tubes. Crystal controlled plug-in receiver adapter avai lable for
CD, AREC, MARS, CAP, etc" when f ixed frequency opera tion is
required. Built-in PTT of course. Amateur Net $245.00.

Here's the twin brother to the 22'er and Clegg's worthy successor
to the famous 99'er. This 22 watt, PIT, six meter transceiver with
se lective, dual conversion receiver performs like a champ from a
dual built-in 115 VAC or 12 VDC power supply, Amateur Net $245.00.

22'er
2 METER TRANSCEIVER

66'er
6 METER TRANSCEIVER

Here's a compact, selt-contained, 6 meter 675 watt linear amplifier
that makes the ideal companion for the Clegg VENUS 6 meter,
SSB transceiver. Featuring highly efficient circuitry, the Apollo
delivers a clean, powerful 6 meter SSB signal. The Apollo al so
delivers a big AM Signal when driven by the Clegg 66'er or 99'er
six meter AM transceivers. Amateur Net $245.00.

•
•

•

....
• •..-.
•

APOLLO SIX
LINEAR AMPLIFIER

• •.- • .'

I••

•

~ • • . . . ,. . ' .
~ 4t ~j'.~.~_.-'

Here's the t ime-tested and proved performance champion AM and
CW transmitter for 6 and 2 meters. Clegg's exclusive automatic
modulat ion contro l makes the 185 WATT ZEUS outperform many
kw rigs. Self-contained VFO provides full coverage of both bands.
The ZEUS has scored more VHF contest points than all other
commercially built rigs combined. Amateur Net $525,00.

Send OSL,or phone for complete data on any Clegg product.

e. t.

ZEUS
6 AND 2 METER
TRANSMITTER

, associates, inc.
LITTELL ROAD, EAST HANOVER, N. J. 07936 • PHONE: (201) 887-4940



Low-Cost Conversion

Of Surplus Oscilloscopes
Glenn Brown W8JZI
689 Drummond Ct.
Columbus, Ohio 43214

eece,.

BH 7:1mA

1"

+

1
10 l'F
000'

.r
600V

~S.3V TO F IL

r-"'VV~'"

"

"BROADCAST"XFMR
500 TO BOO VCT

cap acitor and the % meg. resistor in series
with each diode , it is recommended these
be included to provide p rotection of the
diodes.

The negative high voltage for the cathode
ray tube is provided by a separate series
of diodes. T he low current demand of the
cathode ray tube is supplied from the trans
former through the .01 mfd 600 volt paper
capacitor, The actual voltage measured in
this circuit is almost 700 volts. Be sure the
filter capacitors are rated for this kind of
potential. In the original circuit these capac
tors had a value of .25 mfd , 1000 volts.

Since th e cathode ray tube has a high
potentia l on the filament circuit, a separate
filament transformer was used here. This
filament transformer was rated at 1500 volts
insulation, adequate to prevent b reakdown.
It may he p ossihle to supply the filament
with the extra windings on the broadcast
power transformer (intended for the rectifier
tube) wi thout ill effects, b ut since I had a
transformer available, this was not tried.

In the original circuit the 1000 ohm, 10
wa tt resistor was included in the center tap
of the transformer to lower the voltage to
350 volts as Sho\V11. If this is not required,
it can be elim ina ted. It does take up space,
causes added heat, and adds to the p ower

There are many oscilloscopes available on
the surplus market at b argain prices of ten
to twenty dollars. These 'scopes either do
not include p ower supplies, or have pow er
supplies which operate on 400 cycle current.

Past conversion articles invariably speci
ned a new 60 cycle oscilloscope transformer
in the conversion. Such transformers cost
as much as the 'scopes, and the availability
of t ransformers with the required voltages
is limited.

This art icle describes an approach to
power supply design which will supply all
the necessary voltages, will fi t in to limited
space, and best of all, cost the average am a
teur only a few dollars.

The design shown was built into a IP·69 /
ALA-2 Panadapter. Silicon diodes eliminated
the two rectifier tubes. This also eliminated
the current demand of their fillnm ents.
The space occupied b y the tubes then be
came available for the new 60-cycle supply.
This provided enough added space to allow
the silicon rectifier board to be m ounted
vertically on the chassis. No butchery with
the hack saw here. And, since tubes were
elim inated, no heat dissipation problems
developed.

The method of obtaining the high voltage,
low current requi red for the cathode ray
tube is not new. It has two very good fea
tures, however, that make it very desirable
in this application. Voltages can be ob
tained from "broadcast receiver" type trans
formers, which keeps the cost down. Despite
the simplicity, th is circuit works reliably.

The t ransformer and fi lter choke can be
taken from an old radio, hi-fl. or small TV
set. The high voltage circuit for all circuits
except the cathode ray tube is quite con
ventional. The use of two 600 volt P IV
silicon diodes in series in each leg of the
circuit provides protection against an inverse
voltage of approximately 1000 volts quite
adequately. If the b uilder prefers, three
400 PIV diodes may b e substituted in each
series string. W hile many power supp ly
circuits do not include the .01 disc ceramic
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demand on the transformer. This proved to
be a small problem however, when compared
to the expensive alternates available.

Detailed conversion of the 1P-691ALA-2
was covered in an excellent article in the
June 1964 Issue of 73 Magazine by William
Parker. Anyone interested in conversion of
this or similar panadapters are referred to
that fine source. With the nomenclature
shown in the wiring diagram, modification
of the original power supply using the eco
nomical approach suggested here will be a
simple matter,

In this, as in any conversion, I suggest
that the first step of conversion be kept to
the very minimum required to get the equip
ment working. Further conversion is easier
and more interesting if you can see the
step-by-step results.

\ Vith the above approach to oscilloscope
power supplies, a bargain scope can be con
verted at a price proportional to the small
scope investment. A bargain scope can truly
remain a bargainl . . . W8JZI

Everyth ing in eq uip
ment and accessories
for HAMS and CBers
at World Rad io lab's
Amazing low prices!

Great Amateur
"Package" combina
t ions picked by
WRl's experts.

Anything in the
book on easy
credit terms!

-----•••••••••••• ••• •
: WORLD RADIO LABORATORIES =
• 34 t 5 West Broadway •=Council Bluffs, Iowa 51501 ;
• •• Gentlemen: •= Please rush me your Free 1968 Catalog. =
=Name ==Add ress I:
! C ity State Z ip !
• 73-30• •.............................

NOW
ON

SALE
ONLY

including a

GIANT

$3°0
AT YOUR DISTRIBUTOR OR DIRECT

COUNTRY·ZONE

WALL MAP

In sid e top DX secrets
How to win CW DX co n tests
CW DX'ing sec rets by the m a ster
80M, the best DX b a n d of a ll?
Quick sp ot t in g time ch a r t
Time. by cou n t ry arou n d th e world
Br eaking th e toug h QSL'ers
Wha t va lue foreign stamps to send
Latest QSL b u reau list
G reat ci rcle maps o n fou r cities
Bearing ch a rts on t en U .S. cities
Specia l ham m ap of S outh America
Ham m ap of North America
Ca ribbean ham map
Ham m ap of Africa with la t est calls
World coun try-zone m ap in book

Wall s ized world cou n try-zone map
QSL d esign secrets for r eal results
Wor ld a ir m a il postage rates
World parcel post and air rates
Wor ld QSL a n d letter r a tes
Re cor d list for WA S, WAC, etc .
CO!T!p le t e up to d at e DXCC r u le s
DXCC a nd WTW cou n try lists
Country wor ked record list
WA Z r ecord list
WAZ cou n t ry-p r e fix
ARRL section m a p
Logs-propagatio n c har ts-2n d op
Your own DXpeditio n in for m a t ion
Card files QSL manaz ere-ccontes ts
Reciproca l licensing-third party

ORDER FROM 73 •me, Peterborough, N.H. 03458

•



Crystalize That FM Rig Glenn E. Zook K9STH!5
425 Salem Drive
Richardson. Texas 75080

During my last two years in college I was
associated with the manufacture of the equip
ment most availab le to the amateur FM en
thusiast, Motorola Communications and Elec
tronics, Inc. During this time I was besieged
with many requests for inform ation on the
equipment available. Most of these requests
were for one item, crystal information. In
formation on the oldest Motorola equipment
such as the 300, 16V, 5V etc. are easily
availahle from places as FM Surplus Sales.
However. the newer equipment now reach
ing the amateur market, 800, 1400, T-33,
T-43, T-41 , T-51, T-44, etc. are not as easy
for the average ham to find crystal informa
tion 0 0 . This information is availab le from
most two-way radio shops, but, unfortunately
many of these shops do not have the time
or inclination to furnish amateurs with the
necessary information. Of course there are
many exceptions with many amateurs now
working f or and/or owning two-way radio
shops, but these are still the exception and
not the rule. Thus, I have written this article
for 73 listing the transmitter and receiver
types for 41 V and newer equipment with
the respective crystal types.

These crystal types are designed to work
in the circuit of the piece of eq uipment
listed. However, other types may work if
the circuit is modified. But, 1 strongly rec
ommend that the correct type of crystal be
purchased from a reputable supplier. Inter
national Crystal Company can and will fur
nish commercial grade crystals when given
the Motorola type and the operating fre
quency (e.g. 146.940 MHz) . In my opinion
this is the best supplier . Commercial grade

crystals cost more than the ordinary run-of
the-mill crystals or even the .005% crystals
listed by many suppliers. Commercial grade
crystals are .0005% or better.

For those amateurs who have many crys
tals, or who grind their own, or who just
like to experiment, the crystal formulas for
the respective types of crystals are also
listed. Remember that even though the fun
damental frequencies are the same, crystals
of different types (cuts) will not necessarily
operate on the same frequency when placed
in a circuit designed for another type. How
ever, it is possible to make some types pull
onto frequency, but this sometimes requires
substantial modification of the circuit. There
fore, if at all possible, use the correct cut
of crystal.

Now, for those who feel they cannot com
plete modification of their equipment with
out help, please do not write me concerning
your problems. I would like to help you very
much, but my present sched ule does not
give me ample time. Inform ation on con
version of many units is available from other
sources. Included in these are the books pub
lished hy FM Surplus Sales and others.

Now, to get down to business : The trans
mitter type of the respective unit is listed
on the manufacturer's identification tag as
«Trans Type" and the receivers are marked
somewhere on the chassis. The transmitters
also may have an identification number on
the chassis, but this does not always hold
true. Also, other identification numbers, not
the transmitter type, are stamped on some
chassis.

Well, here's the inform ation everyone has
been wait ing for :

Mfd. under
Telrex Pat.

-,~..:t2.576 ,929

TELREX (Paid.) "BALUN" FED "INVERTED·V" ANTENNA KITS

EASY-TO-INSTALL, HI·PERFORMANCE LOW.fREQUENCY ANTENNAS-~,J "Mono" Bands from $23.95-Also "Trapped" 2 and 3 Band Kits.
3, 4 or 5 Band "c cnrca t- tnverted-v" Antennas from $52.95
3, 4 or 5 Band, 5 to 10 DB-"Emplrical-I.V.-LoSs"-S.A.S .E.

T~LR~~~ ~eR68 TELREX COMMUNICAT~ON ENGINEERING LABORATORIES-ASBURY PARK. N. J. 07712
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RO'
RO'
RNIA
RNI
RN1,
RNIA
R03A
RO'
RO'
RO'
ZNN-IA
ZNNI -1A
ZN N 1-1A

Rl4

RMI0.
RMIOA
RM27
RM16
R M27
R M16
R M27
RM16
RI.
R l'
RM27
RM10
RMI0A
RMI O
RMI O
RMI O
RMI O
RMI 0
RM10A
RMIO
RMI0
R MIO
RMIO
R M10A

RM16
RMI 6
RM16
ZMl6
Rl4
R07
ars
ZO'
ZO'
RM16
RMI 6
R'I
RMI 6
RM16
RM27

144-174 MHz
Crystal type

R27
R27
R 27
RMIO
R2'
R 27
RMI0
R2'
R27
R M IO
RMI.
ZM 16
RMI0
RMI0
RM I0
ZM1 6
ZM1 6
RMI6
RMI6
Rl4

TTD 1320 Beries
TTD 1330AA
TTD 1340 ser ies
TTD 1350AA
TTD ~370AA

TTD 1137A D
TTD 1380 series

TRD 1031 ser ies
TRD 1032 series
T RD 104.1 ser ies
T R D 1042 ser ies
TRD 1051 series
T R D 1052 ser ies
TRD 1080A
TRD 1090A
TRD 1100A
TRD 1111AD
THO 1112AD
THD 1121AD
TRD 1122AD
TRD 1151 series
TRD 1152AA
TRD 1171 series
TRD 1172AA
TRD 1181AA. AB
TRD 11 82AA. AD
TRD 1260AA, AB
TRD 131lAB, AD
TRD 1312AB

Recei vers
Chass is No.

TA 101
TA 140
TA U OA
TA 140B
TA 161
TA 163
TA 163A
TA 178
TA 182
T A 182A
T A 191
TA 191· R2
T A 198-R3
TA 199-R4
TA 206
P A 7250 se r ies
PA 7251 series
P A 7254 series
PA 7265 series
P 8328 , A

( 152-162)
P 8328B , C

(152-162)
P A 8433 se r ies
P A 8438 ser ies
P A 84.4.3 se r ies
PA 8476 ser ies
P 8528
P A 9038
P A 903 3A, B, F
PA 9073
PA 907 3A, B
PA 9U 7
PA 9148
PA 9243 ser ies
PA 926 7
PA 9268
TRD 104 0AD

··TRD ron through
TRD 1022

TTD 1090 se r ies
TTD 1I0aA
TTD 1120AA
TTD 1140 ser tes

"'ITO 124 0AA

RM/RP 15

RM/RP 14

RMjRP 15

RM/RP 15

zoo
R02
R02
R02
Z02
R02
R25

R22

RO'
RO'
RO'
RO'
RM21

RMjRP 14

RM22

R02
Rl4
R02
R 32
Z02
R02
ROB
are

R IB

ZO,
ZOO

Z07

144-174 MH z
Cryst al t ype

RSI
RSI
R03
RO'
RSI
ASLX.1
RNIA
RO'
SFMT·l
RO'
R03
RO'
RO'
RO'
RO'
SFMT-l
RO'
RO'
RO'
RD.
RD.
RNI
RNl ,
RNIA
RNI
R N1A
R 0 3A
RO'

10UAA. AD
1060A ser ies
1070 ser ies
1080AA

TTD
TTD
TTD
TTD

.p 8116C (39·50)
PA 8619B
P A 8633 series
PA 8633A (#2 Rx )
P 8658 series
P A 8663 ser ies
PA 9034
P A 9034A. B, C. F

(25-30 )
(40-50)

PA 9034A. B. C. F
(30-40)

PA 9074
PA 9074A. B, C

(25-30)
PA 9074A. B, C

(30-40)
PA 9074A . B. C
PA 9137 A
PA 9145
PA 9 146
P 9181
PA 9219A
P A 924.4. series

(25-30)
P A 9244 ser ies

(30-54)
PA 9265
PA 9266
PA 9273
WE 9273
TRB 1050AA

(25-40)
TRB 1050AB·
TRB 1071 thr ough
TRB 1071 series

(40_54)
TRB 108 1 AA through
TRB 1984 AA

(25-40)
TRB 1081 AA through
TRB 1084 AA

(co-s4)
TRB 1091 AA through
TR B 1094 AA

(25-40)
TRB 1091 AA throu gh
TRB 1094 AA

T ransmit ters
Chassis No.

TA 139 series
TA 170 series
TA 190
TA 192
T A 205 ser ies
TU 402-C4
TTD 1060 ser ies
PA 7291C
P 8320 series
PA 8461 ser ies
P A 8462 series
p A 8463 ser ies
p A 8491 ser ies
PA 8492 series
P A 8493 ser ies
P 8520, A . B
P 8520E
PA 8664 B
PA 8665B
P 9020 series
P 9040 series
TID 1000 s er ies··TTD 1020AAAl4

Al4
Rl4
R14 
Rl4
Rl4

25-50 MHz
Crystal type

R2.
R28
R2'
R28
R2'
R 28
R2.
R2 B
RMl4
RM1 5
R2.
R 2B
R2.
R2B
R2.
R2 B
R2.
R 2B
R2.
R2B
R02
RM21

RM22

RN3

Z03
R02
Al4

Al4

RN19

RN19

RN3A
RNI 9A

RN3A
RN19A

25-50 ~lHz

Crystal type
RN'
RN'
RN'
RN'
RN3
RN'
RO'
RO'
RO'
RN3
RN19
RNI.
RO'
SF MT 3
RO'
RO'
RO'
RO'
RO'
RO'
RO'
RO'
RIO
RiO

Receivers
Chassis No.
TA 108 (25 -30)
TA 108 (30-54 )
TA 111 (25-30)
TA 111 (30-54)
TA ilIA (25-30 )
TA lIlA (3 0-54)
TA I11B (25-30)
T A ll l B (30-54)
T A l11C (25-40)
TA lllC (40-54)
TA 162 (25-30)
TA 162 (30-54)
TA 162A (25-30)
TA 162A (30-54)
T A 164. (25-30)
TA 164 (30_54)
TA 164A (25-30 )
TA 164A (30-54 )
TA 165 (25 -30 )
TA 165 30-54)
TA 189
TA 189 A series

(25-40)
T A 189 A series

( to- 54)
T A 189-R2
TA 192
P 8028 s eries

(25-44 )
"P 8028 ser ies

(39· 54)
P 8116A (25-44)

.p 8116A (39-50)
P 8116 B (25 -44 )

-r- 8116B (39-50)
P 811 6C (25_4.4.)
P 81l6C (39-50 )

Transmitters
Chassis No.
T A 104
T A 105
T A 130
T A 169
TA 179
TA 180
TA 181
TA 193
TA 194
TA 200
TA 201
T A 202 ser ies
PA 7203 B
P 8620
P 8620B
P A 8625B
P A 8671 series
P A 8672 ser ies
P A 8673 se ries
PA 8691 eer ets
P A 8692 series
P A 8693 ser ies
P 9030 ser ies
P 9050 ser ies
TTB 1011 t hrough
TTB 1016 AA. AB
TTB 1011 through
TTB 1015 AC, AD
TTB 1021 AG to
TTB 1026 AD
TTB 1031 AA to
TTB 1036 AA, AB
TIB 1036 AC. AD
TIB Ion to
TTB 1046 AA. AB
TTB 1046 A C. AD

• Converted from lower frequency range te.s. 25-44) .
•• A letter uA " followi ng crystal type designates 12 V oven.
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"THE HAM'S HEAVEN"

CRABTREE'S ELECTRONICS
PRESENTS

18HT
HY-TOWER
Multi-band

vert ical antenna

$149.50

WE WANT YOUR BUSINESS
And we are prepared to offer King
Size t rade- in allowances on your
present gear. Also, we will give you
a quote on any package combina 
tion you are looking for. The pack
age price in this ad applies to both
cash and charge orders.

;B~B~
WAS BSR/m

C ra bt ree's El ectron ics
Ph one 214-748- 53 6 1

WRITE or CALL For Quotes or
Trade-in Allowances

L.-_"';';';

GALAXY VMARK III

500
Watts
Power

$420

5 BAND TRANSCEIVER

• MONEY SAVING PACKAGE
(DELUXE) Reg. Price

GALAXY V Mark III $420.00

Hy-Gain - 18HT 149.50

AC35 Supp ly .. .. .. .. ... .. .. . .... . 79.95

Standard Console 19.95

CAL35 Calibrator 19.95

VOX I 29.95

50 feet RG8 Coa x
and Connectors 8.50

REGULAR TOTAL $727.80
_____ _ _ _ _____ _ _ ______________________1

CRABTREE'S ELECTRONICS
2608 Ross Ave., Dallas, Texas 75201

Piease ship me the following:
o Package Advert ised - $639
o Galaxy V Marklll- $420
o Hy-Tower Model 18HT - $149.50

o Check or Money Order attached

NAMIEE CAllL.. _

ADDRESS. _

CITY· STATE'- _
Zlp· _

A m erican Expr e s s - B ankamericard - Diners Clu b

NOW

ALL THIS
ONLY

$639
COMPLETE



Cryst al Type For mulas CO~7

Fx = cryst a l f requency in MHz GO-1
Fe = carrie r (opera t ing) f requen cy

in MHz GO~2

Fi = lBt IF Frequency

Cryst al No. Form ula
Fe

SFMT-1 Fx
' 8

Fe ± S F i
RO· 2

SFMT-2 Fx
SFMT~3 Fx Fe/ 16 : RO-3

Fx Fe/ 36 RO~4

SFMT-S Fx Fe/24 : RO-5
Fx F x/ 32

SFMT-6 Fx F e/ 24
RO· 6

AC-I tbroulrh AO-5 if Crystal RO-7

A06 Fx Fe + .455

AU Fx Fe 4.3 RO~8

•Fe ' .3 RO-9
Fx - RIO,

Fe - ' .3 RI 2
Fx - 10 R13

AM~9 Fx Fe - 8.045

" R15
AM-12 Fx F e - 4.55

AM-13 Fx F e - .455 R16,
AM-18 Fx Fe 72 R17- 32
AN-1 Fx F e/24 R I8
AN·2 Fx F x/16

AULX F e ± .455 R19
ASLX-1 ,'x F e / 24

CO-I Fx F e/ 32 R20
CO-2 Fx F e + 2.1,

R21
CO-3 Fx Fe 2.1- 6 R22
CO-4 Fx Fe + 2.1

• R24
CO~5 Fx F e/1 8

R2'
CO-6 Fx F e/1 8

Fx F e/1 8 Fe + ' .3R20 Fx
Fx Fe + .4 55 3

17
R27 Fe 12Fx

F x = Fe (25-30) + .455 5

• R28 Fe + 5.5
Fx = Fe (30_40) + .455 Fx

3
6 Fe + 6.6

F x = F e (40-50) + .455 R29 Fx
6

3

Fe + 2.9 R36 Fx Fe + 5.5
Fx 3

S R37 Fx F e/ H 4
Fx Fe/24

F e/1 6 RM- I O Fx F e - 12
Fx

6
Fx F e/ 48

RM~ 14 Fx F e + 5.5Fx Fe/ 16
RM ~ 15 Fx Fe - 5.5

Fx Fe - 5.6
Fe - 5.5

5 RM ~16 Fx
6

Fx Fe + 2.9
RM~2 1 Fx: = Fe + 2.9

s RM · 22 Fx Fe - 2.9
Fx Fe/24 RM-2 4 Fx Fe + 5.5
Fx Fe/ 16

Fe + 5.5
Fx Fe/ 36 RM-27 Fx

6
Fx Fe + 6.5 R N-IA Fx F e/24

S RN -3 Fx F e/1 2

Fx Fe - 8 RN-1 9 Fx = Fe/ 18
6 HN-20 Fx Fe/ 21 6

Fx Fe + ' .3 F e + .455
3 RN-3I A Fx •

Fx Fe F i Fe + .455
8 RN-32A Fx

6
Fx Fe ' .3

2 R N.33A Fx Fe + .455

Fe Fi 6
Fx

8
nN~34A Fx Fe + .455

Fe + •.a 16
Fx

3 fi S-1 Fx Fc/24

Fx Fe 8 YM-14 Fx Fe + 6.5,
Fe + ' .3

YM-I S Fx Fe - 5.5
Fx

3 YM~29 Fx
Fe 12

Fx F e/ 24 3

Fx F e + •.s
YM-35 Fx

Fe 11.7

a s

The autho r claims no originality in the
above information. Crystal information for
Motorola eq uipment appears in the catalogs
supplied by Motorola to its authorized serv
ice stations. Also, the crystal formulas appear
in older editions of these same catalogs . How
ever, to my knowledge these formulas and
lists have not appeared in full in any of the
well-known amateur publications.

. . . K9STH /5

CLUB SECRETARIES NOTE
Club members would do well to get the ir clu b

secretaries to d rop. line to 7l a nd ask for the spe cial
dub subscript ion scheme thdt we hdye eyo rYed . This
pldn not only SdyeS edch dub member money, it dlso
brings badly needed loot into the club trusury, if de
sired . Write: Clu b Finag le , 73 ~1dgdZlne, Pete r Boro
Ugh , New Ham Shire 03458.
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Use of the Wilcox F3
as a WWV Receiver

Henk Olson W6GXN
Stanford Research Institute
Menlo Pa rk CA 94025

The \Vilcox F3 and its sister receiver the
C\V3 , are relatively old as military surplus
items go. However, as fixed-frequency re
ceivers they are quite adequate for WWV
reception on 2.5, 5, 10, or 15 MHz. H aving
one of these receivers set up for the best
WWV frequency at your QTH is a handy
adjunct to amateur operation . T his is true
even if one uses a general coverage receiver,
b ecause then he doesn't h ave to tune "way
down the band" to get W \VV. T he owners
of "h am-band-only" receivers will welcome
the F3 on \VWV even more so.

M y C\ V3 arrived sans rf coils and rectifier,
but otherwise int act. Apparently the only
schematic that is available, is for the F3 and
it is in the Cowan "Surplus Schematics Hand
book." T his book lists the "groups" of fr e
quency coverage (covering 1.9 to16.5 MHz
in four " group") , and identifies the if fre
quency as 455 kHz. Tab le 1 shows which
"groups" cover the various \V\VV frequen
cies.

Table 1

Frequency
WWVFrcq Group Coverage

2.5 MHz # 1 1.9 to 3.6 MHz
5 MHz #2 3.1 to 6. 1 MHz

10 MHz #3 5 .1 to 10.0 MHz
15 MHz #4 S. l to 16.5 MHz

28

Since no rf coils came with my CW 3, the
first order of business was to make some.
It is apparently the coils alone which de
termine to which "group" one's receiver be
longs. Coils were made for 10 MHz.

Three Amphenol S6-CPS plugs (octall
male ) were used as coil bases (old tube
bases could have been used as well) . Ll, L2,
and L3 (as shown in Fig. 1) were made
from C.T.C. X2060-2 slug-tuned coils (3.5 to
7~0 ~H) . On each coil a # 10 solder lug
is mounted which electrically connects the
threaded mounting to the nearest coil termi
nal. Then two pieces of # 14 hare bus-wire
are soldered into the appropriate pins of the
S6-CPS plug and also sold ered to the coil
ends. This provides both electrical connec
tion and adequate mechanical support for
the coils. The link windings on each of the
three coils are then wound using #28
enameled wire, and the ends soldered into
the plug pins directly.

LZ(RF PLATEl. ,

Fig. I. Coil information

Replace the original antique crystal socket
with an HC6 /U crystal socket. Two pieces
of # 14 tinned bus wire are pushed through
the pin holes of the existing FT249 socket
and soldered inside the chassis. The HC6 /U
socket is then soldered to these wires on the
outside, close enough to the old FT249 socket
so that the crystal shield can will fit over an
HC6 / U crystal when in place.

To apply power to the receiver, and ac
cord was made up using a Cinch-jones
S-304-CCT, and this connector plugged into
PI so as to connect the line to pins #7 and 8.

Coils Ll , L2, and L3 were "tuned cold"
using a grid-d ip meter before the receiver
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by NEW-TRONICS
the home of originals!

HUSTLER is the mobile antenna that has
won the widest praise from everyone that
has used it. For really reaching out, and
for exceptional results on every band, the
HUSTLER has no equal. For unbiased opi
nion of performance, ask any HUSTLER
user ... there are thousands of them.

See the HUSTLER at your dealer or write
us for literature.

,eo
(L",j

...
.+

100 .J,..I

rl, 1
,m

Fig. 2. Simplified oscillator circuit for the F3 or CW3.

Looking inside the F3

V:!6K8

. .. W6GXN

was turned on. The crystal oscillator (half
of the 6K8 ) is of the Pierce type and re
quires no adjustment. Assuming that the if
is not out of alignment and that a good
WWV signal is "in," one can tune up the
receiver by just tweaking Ll , L2, L3. and
the if transformers for maximum audio
output.

The crystal ( 10.455 MHz ) was obtained
from JAN Crystals for $2.55, ground to order .
\Vhen ordering a crystal it is always wise to
send a copy of the oscillator circuit. The
simplified oscillator circuit of the F3 or CW3
is shown in Fig. 2, for use by the crystal
company that you patronize .

A few additional notes about the F3-CW3
receivers may be in order. The type 80 recti
ReI' tube is the oldest type in the receiver,
and can be replaced (with a socket change )
to a 5Y3GT. There are about half a dozen
bypass capacitors (0.01 . F and 0.1 .F "mica
mold" types) in the original receiver, that
are potential trouble sources. These ought
to be replaced, simply as preventative main
tenance, by 400v mylar types. Some surplus
dealers still have coils for the F3 and CW3,
and if you are worried about coil shielding
(my unshielded coils gave no troubles) , they
can still be obtained for some frequency
groups. ()

"Red J ohnson Electronics, 33 11 Park Blvd ., Palo Alto,
California.
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The Dollar Fifty-Super Nifty

Allan Joffe W3KBM
53 1 E. Durha m St.
Ph ilo, Pa . 19119

,w,
-"0-) "

r<' "

RCVR ""' '"socec .ro

""....

. . . W3KBM

Fig. I. See text.

T he capacitor, switched in and out by Sw-I,
serves as a fil ter bypass if you wish to copy
an AM or a SSB signal. It is also helpfu l
in the C\V mode to open your ears to a seg
ment of the band to find the signal before
you sharpen it. This fil ter is extremely sharp ,
wi th a measured bandwidth of about 50
cycles . This means that if your receiver is
not stable, and I mean stable, you may not
be able to enjoy the full benefit of the filter's
possibilities . The converse is also true, if the
rig sending the desired signal tends to drift.

Due to the extreme selectivi ty there is
some ringing evident but this is much better
than a jumble of signals blotting out the
signal you want to copy, and this the filter
will eliminate.

As shown in the picture, my receiver is a
Lafayette HA-350. The filter unit is the grey
box sitting on top of the 73 magazine.

Since the HA-350 has a 500 ohm winding
for audio, this was used to feed the filter.
The 470 ohm filter termination seemed to
have the effect of reducing the "ringing"
encountered without affecting the selectivity
of the unit.

Through 73 Magazine I was introduced to
John Meshna and this resulted in the chance
purchase of what was described as "A brand
new frequency determining network for use
in Northern E lectric Teletype converters,"
Price $1.50.

Am ong other goodies beside the grey box
marked 1445 Cycles were two 300 Milli
henry chokes plus assorted capacitors a nd
connectors, which same made their way to
the satin lined junk box, 1 felt that the 1445
cycle filter could be made into a good C.W.
filter and the results achieved were very
satisfying.

As Fig. I shows, I used the filter back
wards, using input for output and output for
input. This was the result of trial and error
to make the gadget work. If you check the
fil ter with an ohmmeter you will find de con
tinuity between OUT and COMMON but
no de continuity between IN and COM~10N.

..... LEARN CODE -- CSL NR 1 & NR 2 (1 tap e) for the prospective Novice , rechntcla n,

."".... General or Amateur Extra First. 3 to 25 wpm,

......... CSL NR 3 & NR 4 (1 tape) for the advanced operator with a sin-

."".... the right way~with cere desire to copy code sounds at rapid speeds. How to copy

..... Code Sound language'. ~ beh;n'. etc. 25 to 55 wpm. Belh tapes, "ent, of ".,-pla;n an'."".... e W3CVE scrambled, numerals and punetuati~n.

"The specialized la nguage of sound" brings you a complete study Magnetic tape, 7" reel, dua l trac.k, 2 ~ours . Immediate delivery.
of the Internationa l Morse Code . Satisfied users say-"Complete Send che ck or money order. (Specify which tape .) $&.95 eaeb.
in every detail"- " Easy to learn!"- "CSL is the be stJ"-lncrease Both t(/P~l on on~ order, only 513.50.
YOUR receiving speed, master the code nowl **** * S,ulld History RecardiDI, Dl!pt. 73, Bn 18D15, WUbin(tGl, D. C. 20DD
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Now...
Tune your Antenna
for Optimum
Performance
with this new antenna
noise bridge from
omega-t . . . only *$24 .951

IIFf

•
Test antenna system for both resonant frequency and operati ng impedance.
Replaces VSWR bridges or other antenna test equipment.
Tests beams - whips - dipoles - quads or complete antenna tu ner systems.
For use over entire range - 1 to 100 MHz.

- Freight included in U.S.A. Complete applications data and operating instructions
included. If no distributor near you. order direct.
Dealership inquiries invited. For descriptive literature,
write:

omeua-t syslems incorporated
516 w belt line road , richardson, texas 75080 • (214) ad 5 -5286

D. E. Hausman VE3BUE

Banana Plugs Fit Into
Coax Jac:k

So you just got that new receiver, and
being a typical ham, you found to your dis
may that your junk box held nothing re
sembling a PL-259 coax plug with which
to connect your sky wire to the receiver.
In accordance with Murphy's law. you de
cide that you want to connect that experi
mental circuit to a p iece of gear with only
an 50-239 jack as an input connector; of
course you are too lazy to d isassemble a
coax plug and solder the blasted thing into
what is only an experiment!

If the above sounds like you, there is no
need to dispair. The simplest and easies t
thing to do is to use a common banana p lug
instead of the PL-259. The banana plug fits
nicely into the coax jack as does a 'no
solder' post scrounged from an electronics
ed ucational kit. In order to ground the con
nection, loosen one of the four screws hold
ing the 50-239 and fasten the ground con
ductor to it.

JUNE 1968

Either a ba na na plug or non -so lde ring te rminal ma y
be plugg ed d irectly into a n SO-239 jack with no
modifications.

Another advantage of this kink is that it
can be used with all kinds of cable and
wire- not just one or two types of coax.
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Restoring Old Equipment
George P. Schleicher W9NlT
15]5 Dartmouth Lane,
Deerfield, III. 60015

•

You know th e feeling. I mean the one
you get when you are browsing through an
unfamiliar radio surplus store and you sud
denly come across a little gem of radio gear
that you have always wanted to own. The
pulse rate goes up a notch and the hair on
the back of your neck bristles a little. In
order to get a better look you gently remove
a layer of other old chasis- maybe "car
casses" is a bet ter vcord-cand uncover the
whole gem. "Is it too far gone or can it be
made to play?" you ask yourself.

Inside of you a battle begins. Hope tells
you that the gem is in working order. Your
ego says that whatever is wrong, you can
fix it. Experience tells you to grab your
wallet and run, do not walk, to the nearest
exit. As a compromise, you turn the gem
over and look at the wiring on the bottom
side of the chassis. Well, well; not too bad.
And no obvious signs of modifications. Back
to the top . Some tubes gone ; minor dents
in i.f. cans. And the panel is hopeless. Hmm
. . . look around; maybe there is another
one in better condition. Nope. You approach
the dealer warily and indicate lukewarm
interest in an old receiver chassis. Without
knowing which one you have in mind he
will say something like : "That's a three hun
dred dollar instrument: " You cou nte r with :
"It's a basket case now; utterly hopeless."
You know how the script goes. Each of us
has his own approach to a d eal ; it always
ends with the d ealer pocketing the money
and you hoping that you can clean the beast
up a bit before the family sees what you
p aid good money to get.

A lot of man-hours are spent every year
fixing used or war surplus equipment. More
often th an not, the gear is some kind of a
receiver or uses receiver-type circuits. Having
restored many sets over the last quarter of
a century I have had an opportunity to learn
a few lessons the h ard way. I have also
learned that you can d evelop an order of
procedure that will work well with a lmost
any item of electronic equip ment. My recent
experience was so typical that it should serve
as a step by step guide for anyone who
hasn't done this sort of thing before but is
ready to try.
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Brush and vacuum are used for the initial cleanup.

The little gem that I took home in the
back of the family station wagon happened
to be a Hallicrafters 5-36. Made around 1940
1945 this receiver tunes from 28 to 144
megahertz in three bands. It has both AM
and F~1 detectors; a b fo is provided for
receiving code. I wanted the S-36 to com
plete a set of consisting of an SX-28, an
5-36 and an AN/APA-IO. Many of you will
remember that the APA-IO is a panoramic
receiver that was designed to work with air
born versions of the 5-36 and the 5X-28
which were designated ARR-5 and ARR-7 ,
respectively.

In addition to tuning across the len and
six meter bands it would cover the 42 ~IHz

output of a vhf / uhf television tuner. I in
tended to use the tuner as a converter for
two meters and the higher frequency bands.
As you can see, my potential uses for the
S-36 would justify spend ing enough time
on the restoration to do the job properly.

Mechanical work

The restoration began with the removal
of the knobs and the front panel so as to
permit cleaning away dust and foreign
matter. A tank vacuum with its crevice tool
is excellent for this work. As shown in Fig.
1, a small, dry p aint brush wiII loosen
surface dust, helps in cleaning threaded
parts, gets dirt that hides between if cans
and is useful in joints and corners. I do not
recommend blowing dust off with com-
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pressed air as it can be damaging. I have seen
the mica insulation blown out of a compres
sion trimmer capacitor when it was used. If
dust can be removed no other wav use the.,
low pressure stream from the tank vacuum
(you p ut the hose on the ot her end of the
tank ) and be careful! If any iron filings are
p resent they can be removed with a small
magnet. Cover the magn et wit h a piece of
p lastic to make its cleaning easier. Of course,
a thorough cleaning of the set will require
that all of the tubes and any other p lug- in
components be removed. In older equipment
each tube socket is usually marked with the
tube type number. If the socket is not
labeled it is a good idea to make a diagram
showing the location of each tube as it is
removed from its socket.

As a rule , the case, front panel and side
braces can easily be removed from the chas
sis. They are cleaned by immersing them in

0 &

A spec itll brush wes me de to extend t he vac uum
into tig ht spots.

a hot solution of household detergent and
scrubbing them with a bristle brush. If you
rinse them in hot water and dry them im
med iately they won't rust. T he knobs, name
plates and dial escutcheons can be given
similar treatment. Bakelite parts should be
d ried with a soft cloth, preferably flannel.

You may have to deal with dented if calls.
H the dents arc minor they are best left
a lone. Larger dents may detune the trans
Former and may be associated with internal
damage. If this is the case. remove the trans
fanner carefully from the chassis and then
slide the parts out; try not to force anything.
After taking the dents out of the shield, the
core and windings should be inspected.
Check the trimmer capacitors and test the
windings for cont inuity with an ohmmeter.
If permeability tuning is used , be sure that
the tuning slugs have not become detached
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Silver clea ning solution is epplled to plated switch
contact wit h a cotton swa b.

from the threaded rods. Cement them back
in place if they are loose. Remove any small
chips of ferrite material.

Be careful when you are vacuuming uu
derneuth the chassis. Use a brush to get at
the dirt ; move the wiring harness and com
ponents as little as possible. Hookup wire
seems to get brittle with age and it breaks
easily; not in the middle but where it is
soldered to a terminal or where it has been
bent sharply. Be willing to suspect any lead
of being open when you are troub le shooting.

I don't advise any removal , bending or
other distu rbance of the rf coils in a vhf
rece iver. Don't even straighte n out bumps or
unevenness in the end turns unless you are
sure that they are the result of accidental
damage. They may have been put there
d uring munufucture to adjust coil inductance.
It is similarly unwise to straighten the end
plates of variable capacitor rotors. T hey are
often slotted to permit minute adjustments
of circuit capacity at several points across the
tuning range for proper tracking.

To help clean the rf coil compartment I
made a tubular brush out of firm W' plastic
tubing, bristl es from an old brush, string and
glue. The hrush is connected to the vacuum
cleaner hose by means of a cork that has
been d rilled to accep t the p lastic tubing.
The plas tic tuhing should not be longer than
ten or twelve inches if strong suction is to
be maintained.

After the set had been cleaned I looked
it over for mechanical troubles and found
a common one. When the tuning capacitor
\H1S full y meshed the d ial was obviously not
at the low-frequency end of its scale. In
specting the gear train and shafts disclosed a
flexible co up ling with loose set screws. I
loosened it further so that I could move it
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pass capacitors . I never trust them very far
since you can get a nasty shock from the
chass is if one of them is defective; check
them with the ohmmeter, too. If the items
listed above are a ll okay, tum on the power.
Pilot lights should operate at full brillance
and the transformer should run cool and
quiet. If it continues for ten or fifteen min
utes you can assume that there are no
shorted turns in the transformer or shorts in
the filament wiring. My set passed this test
so I sh ut off the power and plugged in the
rectifier tube and turned the power on again.
In a few seconds I heard an ominous growl
from the t ransformer and I got a distinct
odor from the set. I cut the power immedi
ately. After turning the set upside down so
that I could see the components I again ap
plied power for about ten seconds. The trans
former noise resumed and a wisp of smoke
came from a well-cooked resistor that my
first inspection had overlooked. Under it
was a moulded paper bvpass capacitor of
the type commonly used in eq uip ment of
\" orld W nr II vintage. It had a suspicious
looking bulge on one side. Tests with the
ohmmeter confi rmed that the capacitor was
shorted and that the resistor had dropped
radically in value. Finding a d efinite cause
of trouble like this is encouraging ; you may
have discovered why the set was taken out
of service. Presumably fixing this case of
trouble should restore the set to operating
cond ition .

By good for tune I had been able to
obtain an instruction manual for the set and
so had no trouble identifying the faulty com
ponents. My faithful old junkbox yie lded re
placement parts of the proper kinds and
values. I made the repairs indicated and tried
the smoke test again . All was quiet so I

-
o
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Wafer switch contacts are lubricated with a silicone
spray.

enough to see the marks made on the shafts
by the set screws when the set was manu
factured. That helped in restoring the shafts
to their original relationship. \Vith a little
care you can get setscrews to seat in an
old depression. I was lucky; when the work
was finished the dial and the tuning capaci
tor were in proper alignment.

At this point in the restora tion of a set
you can check it for loose mounting screws,
bent brackets and general wear and tear. You
can replace worn dial cords, install new con
trols to replace any having bent or broken
shafts and replace broken antenna or loud
speaker terminals. Look at all of the capaci
tors, too. Some of them may be leaking oil
or electrolyte. Wux dripping fr om a tubular
capacitor may be a sign that it is passing
some direct current and heating up as a
result. Replace it if that is the case.

El ectric. I Tests

The set had not yet been engergized and
I wanted to apply power as carefully as pos
sible. Of course, anyone who gets a new
piece of gear is tempted to plug it in and
see if it will play. If the equipment is old
or h as been used extensivelv vou mav be
running the risk of burning .o~t the power
transformer or rectifier because of an elec
trical fault. I usually choose to avoid the
risk just mentioned by using a different pro
cedure. \Vith all of the tubes out of the set
I turn on the power switch and check the
line cord with an ohmmeter to see if it
shows an amount of resistance that is normal
for a transformer primary winding. You may
find a shorted line cord or an open line
switch this way. Many communication re
ceivers a re equipped with line-to-chassis by-
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A length of t hrea d
stra ight line.

helps to get the decals on in a
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checked the B+ circu it with the voltmeter;
I found the voltages above the values listed
in the manual. That seemed normal. of
course, since removing the tubes from the set
would also remove most of the load from
the plate voltage supply .

l\1 y next step was to check the contacts
of all of the toggle switches with an ohm
meter (power off. naturally) . As is often
the case I found one with a nice crisp snap
but it showed appreciable resistance in one
position . It was replaced. I also recommend
cleaning and lubricating the contacts on
rota ry wafer switches and the fingers that
make sliding contact wi th the tuning capaci
tor sections. To do this I use a cotton swab
that is saturated with silver cleaning solu
tion-the «d ip" kind, not the abrasive kind.
About ten seconds of contact with the chem
ical is enough to reduce the black silver sul
phide on a plated contact and leave it as
bright as new. Other silver plated parts such
as coaxial connectors respond well to this
cleaning method. Don't be alarmed if you
notice a hyd rogen sulphide odor when us ing
the chemical. \ Vafer switches tend to develop
more sulphide on the end position contacts
where wiping action is at a minimum and
so these contacts should be given greater
care than the others .

After the switch contacts have been
cleaned I sp ray them with a combination of
cleaner and lubricant. The lubricant in such
sprays is a silicone compound that should
not affect set pcrfonnance in the hf and vhf
bands. The propellant is usually a Huro
carbon which is a highly volatile solvent.
\ Vhen using it you may want to put a piece
of cloth under the part being sprayed. T he
cloth will catch the dirt that washes off of
the part so that it won't muck up the
chassis or other parts. It is best to buy a
spray can that comes equipped with a long
plastic tube to help you get the sp ray into
places that are hard to reach.

\Vhen you are confident that you have
done all that you can to put the set in good
working order it is time to put in the tubes.
If you have a tube tester, be sure to use it.
If you don't have one I recommend that
you buy new tubes for the rf and if stages.
If you don't want to do that, at least reserve
judgement on the q uality of the set until
you have put in the tubes that will give it
a fighting chance to do a good job for you.
Incidentally. be sure you are putting the
right type of tube in each socket . The fact
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Thinned lacq uer is applied to the decals to g ive a
"silk scree ned" 4ppearance.

tha t you found a given type in a particular
socket is no guarantee that it is the type
that belon gs there; it may have been put
in as a temporary subs tit ute; it may also
have been selected at random and installed
to give the set the appearance of being com
plete so as to add to its sales appeal.

\VUh tubes in the set you can align the
rf and if stages. If you have a copy of the
service manual try to follow it as closely as
possible. There is no need for me to describe
receiver alignment procedures here. They
are a routine part of receiver maintenance
and are described in considerable detail
elsewhere.

Restoring the appearance
\Vhen you have spent a lot of time and

effort build ing or restoring radio equipment
you want it to look good. Suprisingly enough.
many hams have failed to discover some of
the t ricks that are essential to giving the
commercial look to their homebrew. T he use
of some of these methods will not only in
crease your p ride in your work and your
pleasure in using your equ ipment but it
can add materially to its resale value.

A dull -looking wrinkle finished cab inet can
often be improved. After scrubbing and d ry
ing it thoroughly fill in any scratches with
match ing paint. A draftsman's ruling pen
may be useful with narrow scratches that ex
pose the underlying metal; a brush will have
to be used on chipped or worn places. After
the touch-up paint has dried thoroughly,
give the whole surface a very light coat of
clear, glossy lacquer. Sp ray cans are handy
for this kind of work. Each su rface should
be sprayed from two opposite directions,
allowing time for each coat to dry. Care
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must be exercised not to apply too thick a
coat as that will 611 in the valleys in the
wrinkle finish and spoil the effect. Any new
labels or decals that are needed should be
put on before the lacquer is applied. While
the fin ish on the case is drying you can turn
vour a ttent ion to some of the other parts.
. Nameplates can be rejuvinated by filling
etched areas with black lacquer or india ink;
after it has dried it can be sprayed with clear
lacquer or with a clear, semi-gloss finish that
is used to protect paintings and watercolors.
This particular kind of spray finish is avail
able at art supply and paint stores. I prefer
to use it in a situation like this as it does
not contain any lacquer solvent and so
will be q uite compatible with the coating
under it.

Knobs should be polished with a soft cloth
and any missing setscrews replaced. If a
line, dot or an arrow has been molded into
the knob it can be renewed by filling the
reference mark with white lacquer or with
one of the white decorative caulking com
pounds that are sold for use around plumb
ing fixtures. They are available at many
hardware and variety stores. The kinds that
are water soluble until dry are especially
easy to work with.

Your set may need the replacement of a
specially-made knob, d ial or decorative de
vice that is available only from the manu
facturer. If the set was made for the com
merical market (rather than for sale to the
military) you will usually find that the manu
facturer or his authorized repair agency can
supply the parts at a reasonable cost. Use
of the correct replacement part is usually
well worth the expense as it helps to preserve
the resale value of the set. Orders for compo
nents should he addressed to the "Service
Parts Department" at the manufacturers main
address; the model number and serial num
ber of the set should be given as well as a
brief description of the part or its function.
This information will help the factory to
handle your order promptly.

The new panel
Producing a new panel is a real challenge

to a true homebrew artist. It may be for
use on equipment of original design or it
may he for replacement on commercially
made gear. In either case you are constrained
somewhat in that the location of some con
trols are fixed by the design of the device
and its chassis layout. On the other hand ,

36

there will be some controls, switches or
meters that can be placed in a way that will
give the panel a balanced appearance. You
may also recognize an opportunity to employ
funct ional grouping of the controls for oper
uttug convenience. For example, the S-36
was originally designed with the ave, anI
and bfo toggle switches located along the
bottom of the panel. When planning the new
panel I chose to place them under the "S"
meter with the send-receive switch.

\Vhen you are laying out the locations for
the various holes in the panel remember the
old carpenter's adage, "Measure twice and
cut once"; it's good advice. If you are re
placing a damaged panel use the old one as
a guide. If you are starting from scratch
then make all of the measurements from two
references such as a vertical centerline and
either the bottom edge of the panel or a
horizontal line on the panel that will cor
respond to the location of the top surface
of the chassis. Remember to let the panel
extend below the bottom of the chassis by an
amount at least equal to the thickness of the
bottom plate ( if one is to be used ) and the
heads of the screws that hold it in place.

I usually prefer to use prefinished alumi
num panels because they are easy to cut or
d rill. I selected a steel panel for use on the
S-36, however, so as to avoid the possibility
of corrosion between dissimilar metals.

Incidentally, panel colors cliffer slightly
between d ifferent suppliers and over periods
of time. If you want prefinished panels to
match each other exactly, buy them at the
same time and get them all of the same
brand.

To begin work on the panel, locate and
mark the centers of all of the holes that are
to be made in the panel. Outline any large
ones that are to be cut for dials or meters.
It is often convenient to draw these on the
heavy paper in which the panels are
wrapped at the factory. Any kind will do,
of course. After all of the holes have been
located make a note of the diameter that
each hole should be when the panel is fin
ished. At this point you have an opportunity
to place all of the knobs, meter, dial trim, etc.
on the panel to get an idea of what the final
appearance will be. \ Vhen you are satisfied
with the position of those controls whose
location is optional you can then begin to
cut metal. Recheck all of your measurements.
Ccnterpunch each hole that is to be made
and then drill a pilot hole of about ~6" diam-
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DUAL GATE MOSFET

PRE-AMPS

•

•

-until you get the laboratory reports
WRITE TODAY

NEW! ''Mlllti/fed Eeams"
"Contin uous reception ove r
14 1 mile path on 144 MH z" ,
writes W4 ISS/A4 ISS
• Multiple dri ven e lement s
• Multiple reflectors
• Low SWR
• High front to ba ck Ratio

DIstributors invited

GAIN I Dept. 76 . P hone (312) 568. 1973, 27
I nco Eo 112th P I.. Chicago. Il l. 60628

J BEAMS
50 MC .

144 MC .
220 MC.-

432 Me .
Arrays,
H Fr<l me5,
To we rs , etc.

Dept. H
196·23 Jamaica Ave., Hollis, NY 11423

to 175 Mhz. $19.95 ppd .
to 300 Mhz. $23.95 ppd .
to 400 Mhz. $27.95 ppd.
to 450 Mhz. $31.95 ppd.

• AV<llla bl e f rom 5 MHz. to 450 MHz . Band wid th is
<lpprox imately 5% of f requ e ncy.

• Two DUCII GClte MOSFET e mplifie r sta g es with eech
ha ving <l t uned Input a nd tuned o ut p ut . Each DU <l1
Ga t e MOS FET Is <lcfu <l lly an integ rated eeseed e elr
c uit thus g iving yo u 2 ca scod e circu its eq uiva lent
to 4 triodes .

• Exce pt io na lly low noise (2.5 DB at 175MHz.1. g reat
ly reduced c ross mod ula t ion a nd 10 times the d y·
na mic range (sig MI hand ling ca pa b ility) of the best
bl-pelar transisto rs . Also supe rio r to p re <l mpS usin g
'\ unct io n FETs and Sing le G a te MO SFETs.

• ntem e l connectio ns fo r high lrn peda nce AGC o r
menue t qa ln control if need ed .

• Type BNC input a nd o ut put rece pta c les for minimu m
loss <It UHF . Sta nd a rd Impedance Is 50·75 o hms.

• C<lfe fully tu ned <I t ou r l<lbor<l tory wit h swe e p genera
to r a nd osci llosc o pe fo r t he best b<l ndpass che recter
ist ic ,

• Full wave UH F diod es protect input transistor .
• Oper<l te s o n 6 to 16 volls DC , S to 15 Ma .

VANGUARD LABS

YOU WON'T BELIEVE WHAT WE SAY
ABOUT THESE FINE NEW UHF BEAMS

With a new panel th e set even see ms to sound bette r.

eter. Small pilot holes can be accurately
positioned and they will make the cutting
of larger holes much easier. Drill ing the pilot
hole also transfers all of the hole locations
to the back of the panel so that you can
work on it from the rear; then if a tool
should slip and scratch the surface it won't
show when the job is done. Try to keep
the front side of the panel away from you
especially when doing such manual opera
tions as fi ling the edges of a rectangular
hole. You may want to p rotect the front of
the panel by covering it with a cloth or
paper during some operations; if that is
done, don't le t the chips or shaving accu
mulate between the panel and the cover as
they will scratch the finish .

When all of the holes have been drilled
and the burrs removed , you are ready to
apply the designations. I recommend the
use of decals on a panel because when they
are properly applied they most closely re
semble the silk-screen process lettering used
by manufacturers. L ay the panel on a flat
surface that you can sit at comfortably. If
you use the family card table remember to
cover it with a newspaper. Have at least
one of each size or style of the knobs, dials
and nameplates at hand. L ay them in place
on the panel so that you can decide exactly
where the decals will look best. A piece of
thread fastened to the panel at each end
with masking tape will help you to get all
of the labels level and in line with each
other. Follow the marker 's instructions in
applying the decals. A wet decal is fragile
but it can be moved around a great deal
with a wet artist's brush . An art b rush is
stiffer than a camel's hair brush and is easier
to use. When the decal is in place press it
lightly with a d ry cloth or a blotter. That
will force some of the water out fro m under
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For complete sf,eclficot ions
send for ollr ifill'S rated catalog.

VANGUARD LABS
196·23 Jamoica Ave . Dept. H Hollis, N.Y. 11423

the decal and cause it to stay in place. Let
the decals dry thoroughly.

The next step is important to give the
panel a commercially-built appearance. De
cals made for use on radio equipment rely
on a thin fi lm of clear lacquer to support the
individual letters or dial markings. \Vhen
the decal is dry, ligh t reflecting from the
lacq uer makes this backing objectionab ly
obvious. \Vith a little care you can dissolve
the film without di sturbing the letters. When
that is done the letters will appear to be
printed di rectl y 0 11 the panel. To do this,
mix one part clear lacquer with two parts
of lacquer thinner. A thimblefull is all you
will need. \ Vith a very small brush or a
wooden dowel that has been pointed in a
pencil sharpener apply some of the thinned
lacquer to the bottom edge of the decal.
Put it on very sparingly ; let the fluid be
carried under the decal by capillary action .
Too much of the mixtu re will cause the let
ters to soften; too little will fail to dissolve
the decal backing. You apply the solvent
only to one half-the top or bottom-of a
designation; the untreated half will hold
everything in place while the solvent dries.
Let it dry completely before you attempt
to do the second half. The pointed dowel
will be handy for treating the center of such
characters as "0" or "G" as a final touch
up. You may have a teenage daughter or
sister around the house. Girls are especially
dexterous and call do this sort of joh very
well if you can get them away from the
telephone long enough.

Before assembling the panel to the re
ceiver I had one last job to do. The original
panel had a circular cutout almost 6" in
diameter over the main tuning: dial. It was
covered wit h a thin metal stamping. I had
decided earlie r that I could not cut a six
inch hole cleanly enough and I certainly
couldn't reproduce the stamping. I had de
cided to provide a smaller opening and
cover it with a dial escutcheon that I had
left over from previous repair act ivity. The
bakelite trim was supplied without any
win dow material in the opining. I used a
p iece of 1/ 16" clear acrylic plastic for the
window after cutting it to fit. I scribed a
vertical line in the middle of the plast ic and
fi lled it with india ink; the line serves as an
index for the d ial. Some designati ons were
added to the plastic and it was fixed in place
hy means of a drop of cement in each corner.

\ Vith all of the preliminaries out of the
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SCOTT RADIO SUPPLY, INC.
266 Alamitos Ave . • long Beach, Calif . 90802

VA NGUA RD
MOD EL .50 1 S H IP P ING COl. L ECT
Made In USA. COMPL ET E WITH L EN S

SUB·MINIATURE SOLID STATE

TV CAMERA
FOR CLOSED CIRCUIT OR AMATEUR TV

THE VANGUARD 50 1 Is a completely automatic
c losed circuit television camera capable of trans.
mitting sharp, clear, live pictures to one or more
TV sets of your c hoice via a low-cost antenna
cable (RG·59U) up to a distance of 1000 ft. w ithout
the need for acc essories or modifications on the
TV sets. The range can be ext ended indefinitely by
using line amplifiers at repeated intervals or t-y
using radio transmitters where regulations permit.
There are hundreds of practical uses in business,
home, school , etc. for any purpose that requires
you or anyone c hosen to observe anything taking
plac e anywhere the camera is p laced. Designed for
continuous unattended operation, the eu-t re nsrstor
c i rcu it ry of the 501 consumes only 7 w atts of
power.

LOOKING FOR THE FTdx 4001
Scott Radio Supply invites you to see the finest
5 Band Transceiver avai lable today. Complete
coverage 80 through 10 meters with a 500 W
power rating. Features a double conversi on, liz
microvolt receiver, bui lt in power supply, VOX,
100 KC and 25 KC ca librators, bui lt in crystal
oscillator which offers fou r selectable channel
posit ions, offset tuning for both receiver and
transmit functions, side tone and break in keying.
Other than a matching speaker at $14.95. all the
usual accessories are built in to the fTdx 400
at only $599.95.

[FTux-400 J



way one is ready for the final assembly. Dial
trim, nameplate and the meter were fastened
to the panel; the meter and pilot lights were
connected . Sometimes these connections can
be made more easily if you can move the
panel around a little b it so I completed
those steps before I fastened the panel to
the side braces and chassis. Finally I put on
the knobs and the set looked the way you
see it pictured .

Except for some trimming of the rf stages
to put the dial calibrations on the nose, that
is the story. Four basic operat ions were in
volved : cleanup, trouble shooting, repair and
refinishing. A lot of work? Usually ; that will
depend on the set . But if you follow the
routine outlined above your chances for suc
cess are excellent. Furthermore, as a reward
for your efforts you will gain both valuab le
experience and the pleasure of having
another fine instrument in your shack. Good
hunting l .. . W9NLT

Correction
In the article "Mighty Four on Six" in the

November 1967 issue, the coil data was in
advertently left out of the schematic. \Vith
due apologies , we now print this information.

L} is 8}~ turns of #22 enamel wound all

a %:/ ' slug tuned plas tic form. The tap is at
3:4 turns from the cold end.

L2 is 3 turns of # 22 enamel wound around
the cold end of L1 .

L3 is 5 turns of # 16 air wound with a
tl6" inside diameter.

RFC. and RFC, are approximately 6 .8
microhenries. (A Z-50 or 20 turns of # 30
enamel wound on a ~" powered iron slug.)

R6 is the 100 ohm resistor supp lying -V
to the modulator.

R:i is the 10 ohm resistor connected to
RFC1•

The crystal is a third overtone- 50 Ml-lz.

WHAT IS
THE BEST
ANTENNA

HEIGHT
FOR DX'ING!

70 feet
(for 20-15-IOM)

See p6S April 66
issue of 73.

WHAT IS
THE BEST
WAY TO

GET THERE!
The

HEIGHTS
Aluminum Tower
'so light you can
put it up all by
yourself! No
climbing, no jin
poles, no heart
attacks.

• A 64 foot tower
weig hs only 132 #+ hinged base+ fits any rotor+ costs under

$350+ no pa inting+ no rust ing+ doesn't depreci
ate like steel.

/

\
\

58-33 Note

Some distortion has been noticed when
the SB·33 is used with some linear amplifiers.
This is usua lly due to rf feedback and can
easily be cured by inserting an rf choke in
the 10 volt line and bypassing it. This is
pin 7 on J1. Insert the rf choke (1-2.5 mh)
and bypass with a .00 1 mfd 200v ceramic
to ground on the end of the choke away
from pin 7. Use short leads. . . . K6SHA

JUNE 1968

Write for complete
tower & terms

HEIGHTS
MANUFACTURING CO.

4226 MAYBURY GRAND
DETROIT. MICHIGAN

(AREA CODE 3131 894-6700
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Glen Zook K9STH/5
818 Brentwood La no
Richardson, Texes 75080

New Life for an Old Work-Horse

NEW

Fig. 2. Modificati on to the first aud io stage , using
bSN7.

The existing fi rst audio stage in the 75Al
is a 65J7 noted as VII on the schematic.
This stage is capable of high gain, but se
vere distortion often takes place on voice
peaks. This may be corrected by the simp le
rewiring of the socket to accept a 65N7 .
A total of one capacitor and one resistor
are needed to complete the operation. Fig.
1, ami 2, give the original circuitry and the
new circuitry. Also, the audio output stage
may he m odified with the addition of a
cathode by-pass capacitor and a tone con
trol (F ig.. 3). The tone control is a great
help Oil C\ V and Voice. However, the re
duced bandpass does not allow the RTTY
tones to pass sufficiently. Thus, I did not
add the tone control to the K9STH 75Al.
However, the circuitry was tested and it
worked very well.

The antenna input circuitry may be easily
modified to accept coax. The modifica tion
consists of removing the twisted pair going
to the exist ing antenna input coil. A new
coil is wound over the grid COlI. This new
coil consists of three turns of number 22
wire close wound at the end of the coil
nearest the chassis. Then the remaining wire
is tw isted and connected to the antenna
input terminals on the receiver. If desired,
a coax connector may be installed 0 11 the
rear of the chassis and the twisted pair con
nected to it. T his operat ion takes about
fi fteen minutes and is well worth the trouble,
for the input impedance is reduced to a
value wh ich will easily accept coax-fed an-
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ORIGINAL

A quick look at the advertisements ap
pearing in the amateur magazines show an
old work-horse receiver, this receiver sells
for between $150 and $200 used. What is
it? The Collins 75AI , that's what. This
receiver, although designed in 1947, is still
superior to many receivers being made today.
The calibra tion, selectivity, and stab ility
can only be eq ualled by other Collins re
ceivers. Even though this receiver was de
signed before side-band was popular, it still
does a remarkable job receiving SSB as well
as RTTI. C\V, and A~I . However, there is
still something to be desired in the 75Al.
This is obvious, for if the receiver were
perfect, Mr. Collins would not have author
ized the newer receivers (75A2, A3, A4,
e tc.). These problems may be corrected easi
ly an d without grea t expense.

The problems? Well, the audio quality
-can be improved. Also, the design of the
input circuit (antenna) is such that it does
not match coax on any band. The input
impedance is about 200 ohms on 80 meters
and keeps going up until an impedance of
1500 ohms or greater is reached at 10 me
ters. Third, the bfo circuit is nne for CW
with 1 kHz either side of frequency. How
ever, RTTY and SSB need about 3 kHz.

Each of these problems are easy to cor
rect. The uudlo q uality may be improved
great ly by rebuilding the first audio stage;
the inp ut circuit may be easily modified;
and the bfo may be expanded by the ad
di tion of one component. How to do this?
Read on.

Fig. I. The O rig inal circuit for th e first aud io stage
of the 75A I receiver.
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Fig. 3. Audio output modifications.
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Wiring Change,

In cha nging the new 6SN"7 for the old
6Sj7 connect 6Sj7 pins 4 to 6SN7 4, 7 tn 7,
8 to 5. and ground 6SN7 pins 6 and 8. The
res t are unused.

4. Tune the trimmer capacitors in the
section of the chassis marked "if 2.5
to 1.5" for maximum "5" meter reading.

5. Change the input signal to 1.5 ~IHz

and tune the receiver to 4.2 MHz.
Peak the signal on the «5" meter
using the main tuning dial.

6. Tune the slug-tuned coils on the tra
verse bar in the section marked "if
2.5 to 1.5" for maximum reading
on the "5" meter.

7. Repeat steps 1-6 several time.
8. Switch to the ten meter band.
9. Inject a 5.5 MHz signal as in step 2.

10. Tune the main tuning dial to 28 .0
MbIz, peaking the signal on the "S"
meter.

11. Tune the capacitors in the section
marked "if 5.5 to 3.5" for maximum
"S" meter reading.

12. Tune the receiver to 30.0 MHz.
13. Inject a 3.5 MHz signal as in step 2.
14. Peak the slug-tuned coils in the sec

tion marked "if 5.5 to 3.5» for maxi
mum "S" meter reading.

15. Repeat steps 9-14 several times.

Note: The above adjustments may be
made with input at the normal received rf
frequency. Use an 80 meter signal for the
low and first high if alignments. A 10 meter
stgnnl may be used for the second high if
alignmen ts. However, use a signal generator
if available.

High if
1. Place the receiver handswitch on 80

meters with ave on .
2. Inject a signal at 2.5 MHz into the

grid of the 6SA7 noted V2 (pin 5).
3. Tunc the receiver to approximately

3.2 MHz on the dial. Peak the signa l
on the "S" meter with the tuning dial.

tennas. This idea is not new, but it has been
a long time since I have seen anything on it. 1

The third trouble spot may be eliminated
by replacing the tuning capacitor with a
capacitor of similar size but with approxi
mately three times the capacity. The capa
citor in the K9STH receiver was similar
to the surplus APC variety. This capacitor
had four rotor plates. This was replaced
by a similar capacitor from which all but
thirteen rotor and stator plates had been
removed. The replacement capacitor came
from a BC-GI0 tuning assembly and had
an original maximum capaci ty of 100 pF.
However, many of these capacitors may be
found in other places. Even other types of
capaci tors may be used, but one of the
same physical dimensions as the original
makes things much simpler. Just in case
there are other types of capacitors used than
in the K9STH receiver. it would be advan
tageous to examine the existing bfo vari
ab le. A rule of thumb is to multiply the
number of existing plates by three and add
one for good measure. The capacitor added
to the K9STH receiver gave three kHz either
side of cen ter when the indicator mark on
the knob was at the old I kHz marks.

After the modifications are complete it
would be advisable to completely realign
the receiver. If the original manual is avail
ab le, follow the instructions in it. For the
benefit of those amateurs who do not have
access to a 75A1 manual , a brief alignmen t
procedure follows:

Low if
1. T urn on the receiver.
2. Connect a 500 kHz signal to the

grid cap of the 6L7 noted V4.
3. Place the selectivity control in posi

tion 4.
4 . Tune the signal generator for maxi

mum "5" meter reading.
.S. Place the selectivity control hack in

the "0" position.
6. Align the if cans for maximum read

ing on "S" meter.
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USED MODEL 501 TV CAMERAS

K9STH /5• • •

D. E. Hausman VE3BU E

Stop Those Slipping Knobs!
Radio knobs have the annoying habit of

loosening to the extent that they slip. This
looseness can be corrected by tightening the
set-screw. hut after some time the control
shaft which is turned by the knob becomes
scored with marks from the set-screw. Re
tightening the set-screw leads to more prob
lems as the knob will likely crack. An easy
way to solve this predicament is to slip a
piece of nn e sandpaper- grit side on the
control shaft- between the inside of the
knob and the circumference of the shaft .
The sandpaper grips the shaft tightly and
prevents the knob from cracking.

RF Adjustments
T une the receiver to the high end of the

respective amateur band and adjust the ca
pacitors in the Antenna and rf portions
marked on the chassis. Then tune to the
low end of the band and tune the slug
tuned coils in the same section. Each time
peak for maximum "5" meter reading and
repeat several times for each band to ob tain
op timum performance. The proper adjust
ments for each band are plainly marked on
the 75AI chassis. Tune the bands in the
following order: 80. 40. 20. IS. 10. II.

The frequency may be checked with \v\VV
at IS ~IHz. By use of a 100 kHz crystal
calibrator. the calibra tion of the other bands
may be checked. T he proper ad justment for
each hand is plainly marked on the chassis.

After completion of alignment the receiver
is ready for use. A quick tune across the
amateur hands will show why Collins re
ceivers have become the most desired of
units. The 75A I is superb for regular ama
teur work, and, with the addition of con
verters, is an excellent VHF receiver. By
using 11 and 10 meters for the tunable if.
complete coverage of the 6 and 2 meter
amateur hands is available. Also, the low
noise figure of the receiver makes it an
excellent tunable if. Thus, it is impossible
to lose with the 7.'SAI .

So, unless you have another Collin s re
ceiver, run to your neighborhood amateur
supply store and beg, borrow, or even buy ( I)
a 7.ClA 1 and get to work and give that
old work-horse new life.

LABSVANGUARD

' " '. '. '. '.

Used Model 501 sole pric:ed
$160.00 FOB Hollis

\ !~
C AMP A LBERT BUTlER INVITES
H AM RA DIO ENTHUSIASTS Of All AGES
PREPARE FOR YO UR ADVANCED
AND EXTRA L ICENSE IN A DDITION TO

GENERAL CLASS TICKET
TH IS SUMMERl OUR 8th SEAS ON

NOYICES, TECHNICIANS AND C.B.' .,.,
ESPECIALLY TAKE NOTE

Thll ee-ea Amaleur Radio Camp. Y.!oI.C.A. owned and Dtlftlted.
can ICl:ODlrnodltf 60 etmPfn. Thfre II DO lie limit . W. b i n
hid tl lIIPfn from 1 throul:h 14 )'elrl of I gf. It II n f7 hf lpful If
YOIl u n ropy 5'11'pm or hi" I SO'Jll.'tI or T~hnl elln t1ekf t. hu t It
II not lIecfl "f7. T im. II dl 'Jlded bft'll'ffn n d lo e)llIfl In ecde
Ind the'llry Ind the Ulull temp letlrlUfl. such II s'll'llIImlnl:.
ardtef7 . r ltlef7. h iklnl: . et c. Golf prl'Jlll'!res are Included at t he
~lutJtul Nf . Rlnr Countf7 Club eourse,
EnUre stiff ronllsh 0( l teensed hams who Ire Inltructors In
elKtrlea l fnl:ln~rlnl: In SOllie of o ur ftneSi rollflll" a nd unteer ,
sUi" . Clmp OPl.'flS Aug. 3 and closes Aug . 1'1'. T ui t ion of
11'1'5. 00 lnd udf l III camp U lIfNf S: room. meals . notebooks. text
bootl. a nd In. ur l nl''f. Sf nd ror ou r hl'lX'hurt!.

MADE 1
IN U.S.A.

Don't d ela y . Only a few used cameras are
available each m onth. For specifications send
for our illustrated catalog.

S160.00 fOB Hollis

Ea ch month w e h ave a limited number of
used TV cameras which we make available to
hams at greatly r educed p r ices. These cameras
w ere r ented ou t for temporary surveillance
jobs o n const r u ction sites, county fai rs, con 
ven tions etc. All have b een checked out a nd
a re guaranteed for 90 day s. Complete with
vidicon a nd le ns .

-----------------------
I c . L. P. t-n. K4DHJ II n,oeffll c ...." t (l 'll I
I GRyie 10'" Y.M.C.A., Elk'e, Horn Carolina I
I Plean ,"nd me th.. Roolr.lftt Ind Application Bll nlr. for the II Clmp Al bert B ut lf r Radio Sf u lon.

I NAME _ _ __..__ __ I
I CALL - -_.._ _ _ _ !
I ADDR ESS _ _ .._ - .._ _ I
I CITY ....- __.- - ST AT E __.. ZIP _ - I
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1968 HAMFEST
AT 73

Come on up

July 6th and visit

New Hampshire

,
43

W 2NSD /I• • •

Mountain for one of the panoramas of a
lifetime. We'll see the beautiful Old Man's
Foot Basin . W e'll stop 01I at Clark's Trading
Post and see and hear some of the old time
music boxes am] see the trained hears.
We'll visit the historic Morse Museum and,
if we can work it in , climb through the
caverns of Lost River.

New York is just a litt le over 300 miles
of turnpike d riving away, so those that have
to get back can make it Sunday evening.
For the rest we can drive or take the cog
railway to the top of Mount Washington on
Monday morning. The more athletic can
start from the cog railway station a t the
base and climb the mountain.

This will be an outing that the whole
family will enjoy. There are many beautiful
picnic spots near Peterborough and we show
them on a special map that we have printed
of the Monudnock region of New H ampshire.
You can get one of these maps when you
arr ive or send us a SASE and we wiII send
you one right away. This map also shows
points of interest in this area, restaurants,
e tc.

Mobileers wiII want to try their luck from
the top of Pack Monadnock, just 3 .5 miles
east of the 73 headquarters. You can drive
right to the top of this mountain and get
a straight shot right into Boston and down
to New York.

At any rate, if you can get away for a
couple of days or so, why not join us up here
at 73 for a couple of days of fun and sight
seeing around New Hampshire?

Ever since our last hamfest, in 1965, every
one has been after us to have a repeat
performance. The editorial in February ex
plained some of the reasons for the delay.

This year we are going to do it again.
July 4th comes on Thursday this year, so
we will schedule our H amfesr for Saturday,
Jlily 6th. We'll try to have Jots of enter
tainment for you on Saturday. W e'll have
more details on this later, but it looks as if
the VHF gang will have a chance to bring
their 144 and 432 ~ I Hz antennas for a
measuring contes t run by Leger Labora
tories. I expect that Andre of Vanguard will
be up here with all of his latest p roducts;
plus many other 73 advertisers.

We'll organize an auction of gear, so bring
stuff you want to sen and lot's of monev
to grab the bargains. Last time thousand:'i
of dollars worth of gear changed hands and
I'm afraid the buyers got some incredible
bargains.

Saturday evening I will show some of the
slides of my DXpedition to those interested
in seei ng some pictures of weird places.

E arly Sunday morning we will fonn a
caravan heading north into the \Vhite Moun
tains, about 100 miles away. T here we will
visit some of the tourist attractions that have
made New Hampshire the most visited
tourist state in the East. W e will see the
famous Old Stone Face, the great New
Hampshire Man of the Mountains. We'll
see and walk up through the Flume. W e'll
take the tramway to the top of Canon
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Del C rowell K6R IL
1674 Morga n St.
Mountain View, Ca lifornia

Modif ication of the TRA-J9

Amplifier Cavity to 432 MHz

In the past several years this amplifier
has been showing up quite consistently on
the surplus and Mars outlets. The cavity
was used in conjunction with a wide band
FM field telephone system, the driver sec
tion used an FM oscillator plus multiplier
stages using two 82gB tubes covering 230
to 250 MHz. The driver is not too popular,
but the 4X150 power amplifier makes a very
nice 220 MHz final for CW-AM or SSB use.
The amplifier was used as a separate unit
complete with its inter-connecting power
supply, many of the units are availab le with
out this power supply which delivered 830
volts at 250 rnA. As most hams agree, this
supp ly is not too important and muc~

higher B+ voltage is generally used. This
conversion covers the modifications of the
cavity to use it on 432 MHz.

Disassembly and conversion

Be sure to mark all mating sections be
fore taking apart, this helps as the parts are
again assembled after the modification. Af
ter the cavity is completely disassembled,
drill the new holes as shown in Fig. 1. Relo
cate the output connector, using a larger
wire for the coupling loop , and drill a small
indent in the inter line as shown. The plate
tuning capacitor is assembled from a %-28
thread shaft and a 1% inch disc. The disc
is soldered to the shaft and a little care
must be used to get the shaft centered in the
disc. Two metal friction plate nuts, such as
used in aircraft work, were fastened to the
cavity wall . This provides a good rf contact
and also serves as a friction lock. The nut is
very tight at first, so it is best to use a short
bolt or tap to open the threads a bit so the
capacitor shaft will turn smooth ly.

In original operation the plate tuning was
done by a sliding: ring with Teflon insulators.
This rin g was simply a movable capacitor.
T o change the cavity frequency, this ring
is converted to a shorting device which is a
new bottom for the cavity. Once in position
the tuning is done by the new capacitor pre
viouslv described. Leave the nylon rods in
place ' to help in positioning the ring. The
tube plate collet is modified for high voltage
by cutting down the outside diameter. This
provides the necessary spacing to prevent
arcing at 2500 volts. It is recommended that
4CX250 type tubes be used if this high
voltage is used.

REMOVE TEFl..Of<l
INSULATORS •
REPLACE WITH
FINGER STOCI<

NEW PLATE_--lJ'
TUNING CAP. I 112"

DRIll. I"'" HOI.-E • :+:=:iMOUNT FRICTION
LOCKING NUT

OAU ~B"

""-"RELOCATE
OUTPUT CO

a....-

"N

'''''"

,-

Fig . I. Detail drawing showing plate cavity mcdiflee
t ions.

LEAVE NYLON SHAFTS IN PLACE
ON SLIOING RING

SOLDER FlNGEAS FOR
CONNECTIOtl TO CAP.
PLATE

THIS SHAFT ttQW SERVES AS
GRIO CAVITY TUNING

Grid cavity

When this cavity was designed the de
signer really did us a favor. Simply remove
the bakelite tuning slug and the spacer at
the end of the line. This cavity now will
tune thru 432 MHz. The coupling wire is
hent and soldered to the line as shown in
Fig. 2. The large spacer can be removed by
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Each cavity was tested individually be
fore mounting on the amplifier chassis. T he
results were as follows : p late power 228
watts dc; grid current .5 rnA; rf output 120
watts . The tubes used were 4CX250B's.

T he completed amplifier (using both cavi
ties) operated quite well. At first the filament
voltage was too high, which resulted in ex
cessive back heating and ruined a pair of
tubes (let this be a lesson to all). The volt
age was reduced, and the p roblem was
solved. T he system has tuning controls for
each cavity, so each has to be adjusted for
maximum power out and eq ual currents.
The results were as follows: for C\V opera
tions at 1 kw input, the output was over
650 watts. This amplifier performed very
well and was used to work KP4BPZ via
moon-bounce.

A final comment: th is method of phasing
two identica l cavities will work quite well
at a ll bands. Home brew cavities such as in
the VHF handbooks will work equally well.
Refer to block diagram in F ig. 3 for refer
ence in connec ting the cavities .

Only
$67.50

PALOMAR
. ENGINEERS

BOX 455, ESCONDIDO, CAL. 92026

• Planar epitaxia l inte grated circuits for reli
ability. No tubes-No sepa rafe transistors.

• Preci sion feather-touch key built. in.
• Fully digital-Oat-dash ratio always per

fed.
• No polarity problems- Floa ting conlads

switch l-amp.
• Rugged solid construction-will nol walk.
• Send QSL or po stcard for free brochure.

SPACE AGE KEYER

4l( I50A
SOC KET

'+

TEFLON INSlA..ATOR

PLATE
METEA

c·000

4CX Z50,..,
CAIIITY

4CXZ50
~,

CAIIIT T

T HIS CAPlIlCrroR w:NI
USEO FOR TUNING

c-o

,,,,.

.......... .""",.,ss s.....

c..".,,~

-~o.....
".

"T" CONN."'"
~~rt--L---J---j-l~'

"'"

..." l-t----r---f- - t- ~ A"'" """

Fig. 3. Blod diag ram showing cavity connections.

Final assembly a nd operation

T he comp lete cavity ca ll now be assem
bled using the marks to position the sections .
A spring finger should be soldered to the
capacitor pla te at the end of the main cavi
ty. This finger makes a constant electrical
connection to the capacitor plate (the rod
used for grid tuning also is a b ias co nnec
tion ).

The main iron frame in which this cavity
was originally mounted can still be used ;
however, the original tuning mechanism will
no longer be usable. T he cavity also can be
mounted on a new chass is along with the
driver stages. However, at this station two
identical cavities were modified and mounted
on a common chassis. These cavities were
connec ted to form a 1 kw amplifier by using
% wave phasing lines on input and output.

Fi g. 2. Grid cavity modifications . The original mai n
tun ing parts are removed .

hea ting with a torch or a very large solder
ing iron . Soft solder was used in the assem
bly and the cavity is again assembled as
i t came apart.
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Salvage Those Old Transistor Radios
and Recorders

W. G. E. lkk Kl!lVQY
2607 E. 13th.
Wichit<!l, Kans. 67214

This may be 'old stuff' to you old timers
and you will ' turn up your nose at it, but
th ink of the younger ones who have yet to
learn all this! They have to be taught to
scrounge. and the uses for what they get.

What good are the little cheap tape re
corders, too cheap to go to the service shop
for repairs? They arc usually a three tran
sistor ampli fier in the cheapest units and
better in the more costly ones. My wife and
I usually investigate every noise at night
that sounds strange, so I mounted a small
three inch speaker in the g-arage and one
at the rear basement window. I mounted the
little three transistor amplifier, a six volt
lan tern buttery, a SPDT toggle swi tch and
the vol. control in a metal box. The switch
throws either input line to the amplifier .
I used a little transistor output transformer
backwards to match the speakers and micro
phone to the input of the ampli fier. J also
mounted a jack connected to the output . I
can use either a small speaker or phone.
Now at the least noise, I can check each
place with ease.

Using output transformers (scrounged
from transistor radios ) backwards ( two of
them, one for iuput an d one for output)
plus two switches and two speakers and
either a battery or homebrcw power supply,
you have a nice intercom.

These amplifiers, mounted in a small case
with b uttery and speaker (omit an d use
phone if desired), a ,500 ~~F' capacitor, a
resistor of about 3 to .5 k, a IN34 diode and
a .001 by pass will make a fine rflaudio
signal tracer. The input to the amplifier con
nects to a phone jack. One shielded wire
with test probes at the other end is the
undlo probe. Be sure you have a paper in
put condenser of .25 to .5 ,t.I F instead of a
electrotytic or you will find that the wrong
polarity on the probe will kill the amplifier ,
resulting in no signal. For the rf, mount the
d iode (pola rity doesn't make any difference )
with a 500 ,u,t.lF going to the p robe and one
end of IN34, and the ,001 from the other
side of the diode to the shield and, of course,

the hot wire of the shielded cable going
to the junct ion of the diode and .001 con
d en ser. This can b e mounted in some of the
test probes designed for meters. Use mike
cable as it is flexible. This will make a fine
signal tracer.

The amplifiers can be used as an 'already
made' audio system for your receivers. I
keep one around to connect to various super
regen and vhf receivers I test board up,
that way I don't have to breadboard an
audio system. Again be sure of polarity of
the input capacitor if you use pnp and
npn transistors in your receiver. If polarity
is wrong, the amplifier won't work right.

Many more uses can be thought up as the
need arrives, as they are handy when you
can buy them from 251.' to $2 at rummage
and garage sales.

The radios? I have one unit on which I
stripped the fron t end ( loop, gang con
den ser an d oscilator coil) , and mounted an
if transformer (be sure you complete the
old mixer emitter circuit which probably
went to the osc. coil. ) Usually one if stage
will h ave to be detuned as there is too much
gain you could just as well remove the mixer /
oscillator transistor and bring out the col
lector lead of the tra nsform er to a test point.
I used the above method but I think the
latter method would be better as there is
too much gain. I use this an an if audio
system for converters (vh f of course) . Now
I will tell you the faults ! Due to the low
4.55 Hz if, there are birdies. T unable con
verters are not drift free I have found, and
with a low if frequency it is worse. Still,
I have this unit around as it comes in h and v
now and then.

Sets with a short wave h and can be used
as a tunable if for converters hut I found
that the autodyne mixer (one transistor for
both mixer and osc. ) is sub ject to too much
oscillator pulling, so in one junk model , I
used the m ixer as an oscillator and ad ded
another transistor as a mixer with emitter
injection of the oscillator signal. This type
of receiver has enough if range, plus image
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Life Subscription to 73 $50
Hammond Cl assic Edition

World Atlas _ $25

Life Subscription Plus World Atlas $55
\Vith our money infla ting at 4% Rer year

(cumulative ). our subscription rates will be go
ing up soon. QST and CQ have already raised
theirs. Our LIFE rate will be going up too.
Perhaps this is a good time to take advantage
of our very low LIFE subscrip tion rate of o nly
$50. Our early LIFE subscribers arc already
getting a free ridel It doesn't take long.

The Hammond Clasic Ed ition \Vorld Atlas
is one of the finest in print, beautifully bound
with a ntiq ue w hite covers and morocco-grained
backbone, embossed with raised bands and 24
carat gold stamped. This h ook sells in stores
everywhere for $25. It has 400 pages, is 9%"
x 12;2" and the hundreds of maps are printed
mostly in four colors.

This special offer may be cancelled at any
time.

Our present LIFE subscribers may avail them
selves of this fabulous Atlas for just $5. We
don't want to discriminate against our present
Lifers.

Send $55, your name, address, call, and zip
code. Please send one of our address labels if
you can, it could speed up your Atlas by a
couple of weeks. Send to 73 Magazine, Peter
borough, N.H. 03458. Foreign subscribers should
add $5 extra for postage and handling.

rejection due to hi gh input freq uency and is
also 'double conversion' when used with a
converter .

On receivers for the FM b and, rewind the
coils for six meter operation. Again I frown
on autodyne mix / osc . I have not tried chang
ing one to two meters but I would advise
chan ging transistors-change the mixer, in
any case , as it is probably working at it's
hi ghest frequency where it has gain, and on
2 the gain may be low so you will have to
experiment.

You p robabl y have seen in other m aga
zines about conver ting the CB walkie/ talkie's
to 6 (I remember the article on a cheap three
transistor uni t ). The only help I can give
may be worth it to some of you. I had a
pair and even on CB the modulation was
low , With one at each end of the basement
I could not get enough aud io to set up an
aud io howl. I mounted two small output
transformers backwards in hookup to m atch
the speaker vc to transistor input when the
switch was in transmit position and the
speaker was then a mike I had to solder
them to the speaker frame as there wasn't
room anywhere else if I wanted them inside
the case. Anyway, with a b etter match from
the 'm ike' (in transit position) I now had
enough modulation to set up a good audio
howl. Use this idea on CB or 6 meters

.. . K(llVQY

Correction
Two rather serious errors h ave been found

in the circuit for the NBFM article in March
7.J.

In Fig. 6, page 9, the collector resistor
from the 8.2 b attery terminal should read
100 K, not I MEG as it appeared.

In F ig. 7, page 10 ( the vacuum tube ver
sion of F ig. 6. ) a 200 K resistor was omitted
from the diagram. To correct this error,
omit the line from the plus 250 terminal to
the 5. 1 K resistor as shown and insert a
220,000 ohm I watt resistor from the 250
volt terminal to the junction of the 1 Meg.
resistor, the 25 mF 25 volt capacitor and
the 5. 1 K resistor. Approximately 6 volt
positive voltage will be found at this junc
tion, depending up on the resistance toler
an ces of the divider. This is th e b ias voltage
for the voltage variable cap acitor VI5E or
6.8SC20.

A 73 mind boggier

WE CAN'T
• • • •

ADD!
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Labels for Homebrew Gear
Using your typewriter to make neat labels.

Jack Grimes W4lLR
Box 16004
Memphis , Tenn. 38116

How many times have you bought a pre
finished panel to be used on that pet building
project , then exercised all the care of a
skilled engineer to make the layout and
wiring plus-perfect, only to end up with that
home brew look. Usually because you could
not find the decal you needed .

Perhaps you settled for leaving the panel
hlank; resorted to one of the tape-label
printers, or maybe even engraved (polite
for scratched) the information you con
sidered absolutely essential onto the surface .

It was the completion of a T U and the
absence of any RTIY decals at the local
distributors which sparked this idea.

The best source of print available to the
average ham , or other home project builder,
is the typewriter. But it seems somewhat
ridiculous to mention sticking a box, cabinet,
or ~~ inch panel in a typewriter. Typing on
a piece of paper and scotch-taping the paper
onto the equipment hardly produces a com
merciallook.

The new invisible Scotch Tape looked
promising. This is the type which looks
cloudy until p ressed in place. The 3~ [ Com
pany advertises: "You can write on it ."

Why not type on it?
So a small piece was stuck on the type

writer platten and keys pounded.
The result looked good, but alas, when

the tape was pulled from the roller and
rubhed onto the panel, the printing smeared
and came off. The printing needed to be
under the tape.

The logical thing to do abou t this time
was forget the whole thing, since if you
type on the bottom of the sticky stuff the
printing would he reversed .

But the old do-or-die-spirit refused to give
up. Aftcr deep thougb t, many sleepless
nights, and a good friend pointing out the
obvious, the hrilliant inspiration came.

\Vhy not transfer the letters from the top
of one piece to the bottom of ano ther piece
of the Scotch Invisible Magic Tape.

48

T ape went on the plntten, sticky side
down, Peck out the words :"Jack Grimes,
AF4LLR, Memphis, Tenn."

Then another piece of tape right over the
top while the first piece was still on the
platten .

Would the tapes separate?
They did easily, The nice commercial

print lifted from the top non-sticky side of
the first piece of tape and came off on the
bottom, sticky side of the second p iece.

Quick! Press it down on the nearest grey
crnckel finish . The front of the typewriter.
( \ Vho could wait to hunt up an old panel?)

The invisible tape practically disappeared ,
hut stand ing out sharp and clear, on the type
writer, was the professional look every home
constructor would likc to achieve.

Surely anyone would have been satisfied
to quit at this point. But one prohlem re
mained. The black type looked plenty sharp
on grey panels, but it was worse than useless
on a black panel.

Red or Blue ribbons were almost as bad ,
and you can produce some mighty peculiar
express ions on a clerk's face when you go in
an office supply store and ask if they have
a white typewriter ribbon in stock.

However all the stores do carry some little
white sheets, or ribbons of white carbon,
which are used to stick behind the type
writer ribbon and "type-out" errors.

This gimmick did the trick.
Hold the white paper behind the ribbon.

Keep moving it a slight amount so you get
nice clean print on the invisible scotch tape.
You may need to back-space and print the
same letter more than once. Transfer the
print to the bottom of another piece of tape.
Trim the finished label to size and p ress
firmly on your latest creation.

Or you may wish to affi x identifying labels
to brief cases, musical instrument cases. etc.
The results will amaze you, and won't frac
ture your pocketbook.

. . . W4LLR
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SOUND SURPLUS VALUES

5

oscillator,

133,

"

0_12_UP M _1 cavity
10 pou nds, $9.50.

W ave Mete r TS
pounds, $5.00.

Fixed res istoi-, .555 ohms,
200 watts, m a de by W a n l
Leonard, 1 pou nd, $.:35.

GE 43FR85CA6, 1400 mfd,
400 vol t DC working, 475
volt su rg-e, splendid for
home brewinJ.:" your own
power supply, 3 pounds ,
$7.4:::0C-" _

0 111' p opu l a r
ph o n e p a t ch
kit, 4 pounds,
$5.95; line to
e rld t ra ns 
f c rm e r for
same, 4 pound,
$2.50 ; line to
voice coil
t r a nsformer, 1
pou nd, $1.5 0.•

2 sect.ion losdin e c a pacr
tot". Each section 20-600,
Tied in p a ralle l equals
40. 1200. Suitable for Hn
ears, rated 2 k ilowatts
01' more. 2 pounds, $3.00.

RCA MI175R3 DC Ijpvar ter, accepts 6 volts DC in
and converts to 12 volt s DC out, maximum 7 a m 
peres, solid state, 5 poun ds, worth over $100.00,
checked out, with instructions, our price, $12.95.

Muffin F an, checked out, 100 cub ic feet per minut e ,
excellent for axtendinz t he li fe of electdeal equip
m ent. Ma y be used to blow or to suck a ir . 14 watts
each , 1 pound, 115 volts Io r $7.50 ; 230 volts £01' $6. 50.

RG 58 f ac t ory f resh, m ade by Pha lo, 100 foot r ee l,
4 pounds, $5.00.

200 watt fixed r esisto r , 350 ohms, 1 p ound, $.90 .

3'1'2 inch panel meter, 0· 10 rna , brand n ew, 2%. h il/,'h
quality Ame rica n made-Tr iplett, H ickok , and oth e r
brands. Absolutely new, no pu ll outs. 1 p ound , $3.50
each.

Gener al Elect ric mobile 2 meter a nten n a, 2 pou nds,
$3.50.

H ickok 56RO, 15 ma DC, :1112 inch regular p anel
style, new , 1 pou n d, $3.50.

(

RCA SSB·5 TRANSCEIVER
A limited nu mber of new R CA SS B-5 t.i-an ece lvers

are now ava ilable. Because quan tity is so small we
are offering- t hese 4 channel devices on a fir-st. come
ba s is at the following pricea i fo r t he basic trans
ceiver with microp hone, s peaker, a n d ovens, covering
t he rang-e of 3-15 MH7" $200,00: filters for upper or
lower s ideband are available a t $62.50 each: power
supp ly m a y be h om e brewed or you may use our
meat and pot a to power supply ki t at $50.00, o r th e
N a tional AC 200 at $75. 00.

These transceivers are especially su itable fo r MARS
a nd CA P work, or other point t o poin t commun ica
t ion r equire men ts , T he fil ters a re m ade by J amcs
Knight. and operate on a carrier frequency of 1400
KH z. Quartz crystals for oper-atirig f requencies as
m RY be required are available to fit t he ovens. They
are CR27 a nd cost $7.50 each .

T he SSB-5 p rovides in a small compact packag-e
a m eans of operating- sideband on MAR S or CA P
freque ncies w ith 200 watts P EP rating"; upper or
lower s ideban d with 01' w ithout carr ier. When we
had t hese two years ago they sold out very Qu ickly.
N nw we h ave only a ver y fe w to offer, a n d sUg"gest
t hat you order at once, i f you don' t want to be
disappointed. .

Herbert W. Gordon Co.
Woodchuck Hill, Harvard, Mass. 01451

Telephone: 617-456-3548

American Beau
t y 31:'18 solder 
ing- iron, 100
watts, sta ndard
o f the industry,
2 pounds, $5 .00.

RCA socket 9935 , for
829B, 832, et c . Wit h
capacitors, % pound,
$1.50.
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W illia m l. Smith, W 3GK P
f 525 Spencerville Rr.
Spencerville, Md. 20868

Counter Connections

Regardless of whether you got it from
~IARS , fou nd it in the junk yard, huilt it
from scratch or paid money for it-if
you're foo ling with a freq uency counter you
should find an idea or two here.

So yo u've got a counter working. Now
what?

The first thing you'd better do is find out
what the coun ter will do. The most impor
tant things you need to know are the fre
quency range , the input sensitivity, and the
accuracy.

If you have a n ex-commercial or military
unit the chances are that all this info is
se t out in the specs or instructions. xtost of
these types, even the oldest, will count up
to 100 kHz. If th e front end tubes are in
good shape and every thing adjusted prop
erly don't be surp rised to find tha t it works
okay up to 20 percent or so above the rated
top frequency.

If you don 't have the specs, or if you
have a home-brew counter, you will have
to measure the performance yourself. To
start out, a hook-up something like F ig. 1
is called for. Starting at a low frequ ency,
say about 1000 H z, vary the output IIp and
down until you know what signal level is
required to make the counter indicate prop
erly. Then, maintaining the output at about
twice this level, slowly increase the fre-

•
quency by tuning the oscilla tor upward
while observing the counter indications. If
it is necessary to change bands on the os
cillator or signal generator repeat the "out
put level" adj us tment to make sure you are
above the minimum voltage required for
counting. You may find that the signal level
needed increases grad ually as you tune up
wards.

Sooner or later you will reach a frequency
where the counter either fails to indicate at
all, or indicates lower as you tune higher.
Increase the osci lla tor output in an attempt
to make the unit keep counting. Lower the
frequency if necessary to make the counte r
indicate correctly. By now you know with
reasonable accuracy the limits of voltage
and frequency for normal counting. You

50

COUNTEIt

TEST OSCILLATOR ;0- M; VTVW OR

'" "'.... CAliBRATED
GE~[ Il.ATOfl OSCILLOSCOPE

Fig. I. Measuring the sensitivity and frequency range
of a counter.

should keep these limitations in mind when
designing accessory circuits for your count-
cr.

This is not the place for a long disserta
tion on osci lla tor stab ility, but I think it
should he obvious that every counter con
tains or uses some sort of a frequency
standa rd , and the counter ind ications are
no more accurate than the standard. For
example, many older counters lise a 100
kHz crystal oscillator operated without an
oven and trimmed to "exact" freq uency by
a big mica compression trimmer capacitor.
Such a unit can he no more accurate than
the oscillator (which will never put \V\VV
out of business) and its indications will
probably be affected by temperature and
humidity. Simpler units may use the power
line as a frequency standard, and these will
be even worse . It has been a few years
since I measured the local line frequency
on good appara tus. At that time it was
fairly common to find it off a few hun
dredths of a hertz, but I never found it off
as much as one-tenth of a hertz. In other
words th e instability was a little under one
part in 1,000.

Another factor which affects accuracy is
the fact that the counter can't split a
count . This applies ch iefly a t low frequencies
where the number of digits indicated is low.
For example, if the counter reads "50"
(fi fty hertz or fifty millihertz or fifty any
thing) the true value might be off by as
much as one digit, that is, it might be 49
or 51, so the error might be as much as
2 percent. The solution in a case like this
it to make the measurement repeatedly and
to average the results.
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Fig. 2. The counte r as a precision dial .

input and output coils of the mechanical
fi lter. Fig. 6 is the response curve of a
mechanical filter taken with this circuit.

In lining up tuned circuits for use in
L-C filters the circuit of Fig. 7 is useful.
This is like F ig. 2 except for the I -ohm
resistor, wh ich guarantees a low and non
reactive source impedance for the circuit
being tested. (Many readers will recognize
this as the basic circuit of a Q-meter).
\ Vhile it is usual to use an available toroid
or other high-Q coil and select a capacitor
or group of capacitors to match , I have done
it the other way; i.e. pick a capacitor and
adjust the toroid by peeling turns until the
desired resonant frequency is reached . For
temporary fil ters or for experiments the
quickest way is to use an availab le toroid,
pick out a capaci tor which is "close but not
quite" on the high-frequency side of reso
nance, and then do the final trimming with
a big compression-mica trimmer of the type
made by Area.

Once the components have been selected
in the circuit of Fig. 7 it is fairly easy to
measure the "Q". After locat ing the fre
quency of peak response, detune the os
ci lla tor on one side of resonance unt il the
VTV~'1 (or scope) indica tion drops 3dB
(i.e. to 7!l 0 of its peak value), and note

TO TEST

""""

TO MATCH F ILTER

COUNTER

rc ~
OSCILU

0""'"
I

TES T

~OSCILLATOR

"'"""
_ TO MATCH

OSCILLATOR

TEST ;,.J FILTER

"UNO ER
0" TEST VTVM

\.

For many jobs you will be using the
counter as an accessory for some other
piece of test eq uipment, to enhance its util
ity or improve its accuracy. An example is
shown in Fig. 2, where the counter serves
as a precision dial for the test oscillator.
The use of an external a ttenua tor or "vol
ume control" a llows the osci lla tor to be run
at a high output level (to provide a big
signal for the counter) while the level to
the circuit under test is adjusted to suit
whatever conditions prevail.

1300 1400

fi lters as

''''''

audio
3.

l.

\
\

1\ \
V -, \

J I"eo
roo "'"

'"

IlX)() 1100

F REQtlEHCY (H.l

Fig. 4. The res po nse of a pair of
measured with t he circ uit of Fig.

o

~

•o
~
~ '"
~

~

~

F ig . 3 shows the use of this circuit in
testing a filter for frequency response. In
doing a joh like this without a counter it
is usual for the operator to set the oscillator
to some "even" number of hertz or kilo
hertz, e tc ., and read the output level. \Vhen
a counter is used it is much more conven
ient to do it the other way. Simply tune the
oscilla tor to a point of peak response, or a
null , or to any point of interest on the
curve. and read the freq uency from the
counter. This p rocedure gives improved ac
curacy and avoids the possibility of missin g
any little bumps or valleys in the respon se
curve. F ig. 4 shows the response of a pair
of audio filters built for low-shift RTIY.

If the counter and the oscilla tor operate
a t receiver intermediate frequencies the
same procedure can be used for testing
mechanical filters. A suitab le test circuit is
shown in Fig. 5. The main difference be
tween this and the preceding figure is the
provision of the two variable resonating
capacitors, which are needed to tune the

Fig. 3. Measuring filter re sponse .
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COUNTER

",.
TEST .# FILTER -J.! '"0'" "',.

CAPACITORS APPRO):
300 pF VARIABLE.
Tl.f<IE FOR MAX OUTPUT
IN PASSBAND.

Fig. 5. Testing a mechanical fi lter.

the frequency. Do the same thing on the
other side of resonance. The "Q" is eq ual
to the resonant frequency divided by the dif
ference between the two 3 dB frequencies.
This is an essential check if there is any
question at all about the quality or suita
bility of the components. Old paper capaci
tors which read fine when tested for de leak
age sometimes turn out to have low Q when
checked by this method . Purists will note
that the L ohrn resistor degrades the cir
cuit Q slightly, and are permitted to indulge
in corrective mathematics.

With a few simple "standard" compon
ents the same circuit (F ig. 7) ca n be used
to measure inductance and capacity over
a considerable range. I have a 0.02 micro
farad one percent capacitor and what I
think is a "good" 100-millihenry toroid .
After I peak the circuit with them I am
ready to add other capacitors in parallel
(or in p lace of), note the frequency change,
and compute the value of the added com
ponent by the usual handbook formulas.

-!
~ • I--HI-I--I----il-+I--I
~
z

5
~arof---++-+-+-+__-
•

FREQI)ENCY (kHII

Fig. 6. Response of a wide-band mechanical filter
measu red as in Fig . 5.
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Of course, other coils can be subs tituted,
and unknowns of low impedance (low in
ductance or high capacitance) can be in
serted in series rather than in parallel.

By now the rf enthusiasts may have
wandered off to another page. I hope not,
because it is about time to consider how
to make precise H F and VH F measurements
with a low-frequency counter.

It takes some more gear, and the first
thing you need is a frequency standard,
and possibly a divider chain. The one I use

CIRCUIT COMPONENTS

COUNTER (BEING TESTED

TEST ¥ AC VTVM

0" \ 'A OR
SCOPE

-,
TO MATCH
OSCillATOR

Fig. 7. Checking filter compo ne nts .

is shown in block form in F ig. 8. Details
of the circuit seem out of place here, as
something suitable can be found in most
any handbook. In my case the standard-fre
quency oscillator runs a t 1 MHz and a di
vider chain is required to get the standard
markers close enough to permit interpola
tion with a low-frequency counter. If your
oscillator operates at 100 kHz or lower you
may not need the dividers. If you have to
build this from scratch it pays to consider
transistors, as they eliminate most aging
prob lems and make the power consumption
so low you can let the whole works run
continuously. My dividers are simple locked
mult ivibrators; they work satisfactorily and
have stayed locked for years without ad
justment. My divider chain goes all the way
down to 500 H z, but the most-used out
put is at 50 kHz.

The output of the divider chain at 50
kHz drives a harmonic generator and mod
luated amplifier, as shown in Fig. 9. (A de
tailed schematic of this circuit was presented
in QST for Ju ly 1967, page 92, by W4H HK.)
This circuit produces markers at 50 kHz
intervals up to several hundred MHz. For
routine ham o pe rat ion these tweets are
loosely coupled to the receiver input and
serve as a full time calibrator and band
edge marker. (Perhaps next year I will
cha nge to 25 kHz to mark the extra-class
segments precisely!)

The output of the circuit discussed above
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MOOUl..ATlON
0-25 Hl.z

Fig. 9. Harmon ic gen erator chassis.

Fig . 8. Standa rd-frequency osc illat or and divider
c ha in.

In usin g this method you must take care
not to get confused. You must be absolu tely
certain which marker is the nearest, yo u
must know whether the unknown signal is
above or below the marker, you must make
sure that you use the lowest possible fre
q uency from the low-frequency mod ulating
oscilla tor and you must not overdrive the
modulated stage. Obvious ly the better the
receiver d ial ca libration is to start with the
less the chance of getting mixed up. I have
found it a good practice to write down the
approximate frequency as read from the
dial right a t the beginning, to make sure
I d idn't add when I should have subtracted,
etc.

The system just described was set up in
J961 to measure the frequency of the Oscar
I satellite. The counter was an old commer
cial unit with a top frequency of 150 kHz.
The low-freq uency oscillator was a commer
cial R-C audio oscillator which tuned above
2.5 kHz, The system worked so well that
I had a try at the ARRL frequency measur
ing contes t using it. In this case operation
was in the 3.5 and 7 MHz bands and the
signa l being measured was \VIA\V. The
procedure used is for \ VIA\V to transmit
for about five minutes in each band, send
ing lon g dashes with the call letters inserted
at frequent intervals. Since the dashes are
each on ly a few seconds long the p recision
of zero-heating is limited to a fifth of a
hertz or so, even under ideal propagation
conditions.

On 3.5 MH z the conditions were good
and the signal in the clear. I ob tained 13
readings with a total spread of 4 Hz. On
7 Ml-lz the condi tions were not as good
and there was some interference. I ob tained
9 readings with a total spread of 9 H z.
I corrected these figures for equipment
errors (see next paragraph) and submitted
the averages of my various readings for
each band. The result was a top-of-the-field
list ing with an error of zero her tz and zero
parts pCI' million for both 3.5 and 7 MHz
(sec QST for June 1962, page 92),

In making precise measurements it is
necessary to know what errors are in the
measuring equipment. The error, if any, in
the standard frequency oscillator can be
determined by comparing one of its har
monics with \V\VV. If there is any q uestion
about whether the standard oscillator is high
or low it may be resolved by twisting the
frequency-adjusting trimmer. If Freq uent

,
144-2144.1

FREQUENCY ( MH.)

144.0

1,

I MHI J 200 kHI 50 "H I

ICTAL OSC _I DIVIDER DIVIDER

5O kHl...! HAR MONIC ""~ MODULAT ED MODULATED

"IGENERATOR SPECTRUM
AMPLIFIER SPECTRlM

•

may be visualized as shown in Fig. 10. Now
if the modulated amplifier of Fig, 9 is driven
with the low-frequency ocillator of Fig. 2 ,
each of the 50 kHz markers will grow a

Fig. I I. Output of Fig. 9 with modulation.

the signal being measured. Now we can ad
just the oscilla tor frequency very slowly and
carefully until zero beat is ach ieved. (In
doing this it is helpful to adjust the oscillator
level-and thereby the sideband level-to
ob tain the clearest beat.) W hen zero beat
is obtained we read the frequency of the
LF oscillator from the counter. T he fre
quency in this case would be 11 kHz. The
frequency of the signal being measured is
the sum of the marker, 144.150 and the
modula tor, 11 kHz, or 144.161 klIz.

pai r of sidebands, as shown in Fig. II. The
separation of each sideband from its parent
carrier is eq ua l to the setting of the low
frequency oscillator.

Now we have a scheme for zero-beating
any signal which turns up in the band.

'---::- -,------ -----." -,------ -----." -,------L
144.0 144.1 144.2

FREQUE NCY ( MHI)

Fig. 10. O ut put of Fig. 9 with out modulation.

For example, assume a signa l appears a t
144,161 kHz in the two-meter baud . The
nearest marker is a t 144,1 50. From the re
ceiver dial read ing we can tell that the
signal to be measured is about 10 hHz above
this, or near 144,160 . So we set the low
frequency oscillator near 10 kHz, turn up
the output, and rock the oscillator tuning
until we hear the sideband come close to
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Fig. 12. Counter connected to receiver output.

adjustments are considered undesirable it
may be simpler to adopt a policy of always
running the oscillator off by a hertz or two
at 15 Ml-lz. This is not enough to seriously
affect its use as a calibrator, but if it is always
run off on the same side the correction will
always be in the same direction. A second
but less serious source of error is the error
in the counter, or in its internal frequency
standard . It is less serious because the por
tion of the total frequency synthesized in
the zero-beating process which is contribut
ed by the LF oscillator is very small. The
simplest way to measure the counter error
is to measure the marker frequency (50
kHz in my case) on the counter. If the
marker reads high it is a sign the counter
is reading high (its internal oscillator is
low) and all counter readings must be re
duced accordingly.

A good overall procedure to reduce error
is the Following.

1. Check s t an da r d oscillator against
\V\VV and determine error.

2. Check counter against standard oscil
la tor.

3. Measure unknown frequency.
a. Note approximate frequency from

receiver dial.
b. Note nearest marker, and whether

unknown is above or below marker.
c. Estimate frequency for LF oscillat

or.
d . Turn up LF oscillator level and ad

just for zero beat.
e. Read LF oscillator frequency from

counter.
F. Repeat a, b , c, d several times if

possible ,
4. Repeat 1.
5. Repeat 2.
6. Correct the indicated frequencies for

the apparatus errors.
There are a number of tests which can

be made with the counter connected to the
output of a receiver. In making this con
nection it is a good idea to use the «high
impedance" or "6 ohm" output of the

T'''''' IN QPl:RAT""'" I " 'Nl1TU I
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Fig. 13. Receiver warm-up drift.

ceivcr. Fig. 14 shows a curve taken in this
manner on a commercial receiver operat
ing at 15 MHz. In this case the standard
signal was the carr ier of \V\VV. In setting
up the apparatus the receiver was set for
C\V reception with the bandwidth ad justed
to ,500 Hz, and the carrier was tuned in
carefully. The high selectivity of the re
ceiver rejected the sidebands of w\VV
(ticks and tones), and the receiver output
was a single clear beat note of about 900
Hz. After the initial adjustment, which re
quired about five minutes, the set was turn
ed off for 4 hours so as to stabilize in the
"cold" condition.

The counter was warmed up for a few
hours before turning on the receiver. After
switch-on count ing was started as soon as
there was any detectable output. It was a
simple matter to write down the freq uency
changes as the receiver warmed up. Fig.
14 shows that the "peak-to-peak" drift was
only 110 Hz. After warm-up, the residual
drift was less than I 0 H z per hour.

\Vith a receiver of known stability it be-

recerver if it has one, so that the counter
wiII get a signal of adequate level without
overdriving the speaker or headset. If there
is no high-impedance output circuit and the
counter is insensitive it may be necessary
to use a step-up transformer between the
speaker circuit and the counter input. An
ordinary plate-to-voice coil transformer con
nected backwards works fine. See Fig. 12.

If a strong signal can be obtained from
a standard frequency station or any other
source known to be stab le, it can be used
to measure the warm-up drift of the re-

,
I~
-

SPEAKER

OPTIONAL
/ STEP-UP XFMR

RECEIVER

COUNTER PLATE
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Fig. 14. Incorrect counti ng with multiple inputs.

hook-ups the most freq uent causes of erro
eous indications are mul tiple inputs and mod
ulated inp uts. Fig, 14 may help to expla in
how this can happen. Here we show a
counter attemp ting to measure the fre
quency of an audio signal, about I kHz,
in the presence of excessive 60 Hz h um.
The desired I kHz signal rid es up and down
on the undesired 60 H z hum, and the
counter operates only when the sum of the
two signals exceeds the minimum input.
As a result the counter operates in little
spurts, one spurt each sixtieth of a second,
and counts only about half the cycles of
the I kHz signal. In short, the counter reads
low! The same thing can happen with all

amplitude modulated signal. Never try to
count a modula ted signal, and never try
to count with more than one signal applied
to the counter input terminals. When in
doubt connect a scope in parallel wi th the
coun ter so you can see what you are count
mg.

Probably we will never see the day when
there is a counter in every ham shack. Bu t
the day is already here when a coun ter
can be put to use consistently in ham oper
ation and experimentation. If you find a
surplus unit at a reasonable price don 't pass
it up just because the frequency range
doesn't go up to 432 MHz. Grab it and
see what you can do with it. And if you
come up with a new ap plication, wri te it up
so the res t of u s can try it. . , . \V3GKP

-+- ~-+-I-- ""''' -+-

comes practical t o use it and the counter
to measure the drift of other signal sources,
such as vfc's, other transmit ters, etc.

W ith the bfo turned on and the receiver
selectivity slacked off a bit, the combina tion
may be used to measure the sh ift of a
RTTY t ransmitter . To do this it is necessary
to put the transmitter alterna tely on steady
mark and steady space for several seconds
each. In most RTTY set-ups this can be d one
by opening the "b reak" switch on the key
board. Several readings should be taken on
both mark and space and each group aver
aged, so as to eliminate any drift in either
transmitter or receiver.

Counters don 't a lways tell the truth. Some
can be made to lie by changing or sub
normal line voltage, high temperature, out
of-tolerance tubes, etc. But there are times
when even the best units lie. In experimental

COMMUNICATION

SYSTEMS
SINCE1921

Enjoy World r enown TELREX performance,
value and durability I Send for PL68 tech. data
and pricing catalog, describing professionally
engineered communicat ion antenna systems,
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Kits, Towers, "Mono-Pole", "Big-Berthas", ac
cessories, etc. etc.
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Kayla Bloom WI EMV
P.O. Box 224
Dublin. N.H . 03444

The Amphenol Millivolt Commander
A Field Effect Transistor Voltohmmeter

If you are looking for a YOM with su
perb quality, extreme reliability, portability,
and accuracy, you would do well to con
sider this as one of the best buys in the
field.

Externally, the unit is housed in a hand
some saddle-st itched carrying case. The cov
er can be removed easily for hench use. and,
with the cover removed, the center of gravity
is low making it extremely stable. There is
little chance of it being knocked off the
hench bv acciden t.

This unit was checked against a highly
reliahle meter which had just been calibra ted
at the factory, an d th e: amphenol proved
to he accurate in all ranges, according to
the specifications shown in the manual with
the excep tion of the 1 KVdc position . This
position read 10 volts high at 360 V de.
This is well within tolerance. however, and
shouldn't deter the potential buyer.

The Ohms scale was checked with pre
cision resistors ( 1%) and proved to be ac
curate within the indicated specifications.
The AC Volts was checked on the 10 V and
300 V sca les with complete accuracy. The

56

low voltage, high impedance characteristics
of the prohe makes thi s an ideal unit for
in-circuit measurements.

The power source for the Millivolt Com
mander consists of 2 <CAA" 1.4 V Mercury
cells ( Eveready E9 or equivalent) and 8
"A A" 1.35 to 1.5 V cells ( Eveready 915 or
equivalent) . The batteries used are in three
d ifferent circuits. The ohms battery is dis
charged only when resistance measurements
are heing made. This battery should be re
placed when the ohms adjust control will
no longer calibra te the ohm range to full
scale. The Zero reference battery supplies
a bias potential required by the amplifier.
To eliminate drift , these cells are constant
Iy loaded by a small current. The amplifi er
load is approximately 0.8 rnA in the de mode
and 1.2 rnA in the ac mode. The unit has a
huilt in battery test position to alert the user
to possible hattery failure. This battery test
indicates the quality of the cells in the am
plifier supply only.

The high sensitivity of the Model 870 al
lows measurements which are not possible
on other meters. The ac sensitivity of .01 V
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Specifications :

5 Lbs .
4.5 Lbs.
8.5 Lbs.

new subscriptio n renewa l or extension of old sub

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

%ip

•,
•

, ' "' . .
"•

call

state

Your amateur station will look like a million
dollars with one of these beautiful 18" diameter
world illuminated globes sitting on the desk.
Besides dressing up the hamshack, one of these
globes makes pointing your beam a cinch, No
map can give you the "feel" of the world that
you get with a globe. If you are going to get a
globe you might as well get a good one. This
Hammond globe sells in the stores for $25 and
is a bargain at that price. Through some fina
gling we can let you have one of these globes for
the same $25 and add a two year subscription
to 73 to sweeten the deal. Good in U.S. only.

J8" Hammond Illuminated Globe ..$25

Two Year Subscription to 73 $ 9

World Globe Plus Subscription $25!

ONE MILLION
DOLLARS

Dear 73:

YES, send me one of those 18" ill uminated globes,
plus a two year subscription to 73. Postpaid.

cltv

ad dress

na me

Power Sou rce
Batteries :
2 " AA" 1.4 V Mercury cells
8 " A A" 1.35-1.5 V cells

DC Voltmeter +D CV, -DCV
Ranges :
0-0.1, 0.3, 1.0. 3.0, 10.0 , 30.0 , 100, 300, 1000.
Accuracy :
±20/0 of f ull ucale all DC ranges.
Input resistance :
10.6 m eg ohms on a ll ranz es.
A C Rejection:
A voltage a t 60 H z 40 dB g rea t er t han fu ll scale af
f ects reedtns less than 10/0.

AC Voltmeter-ACV, dB
Ranges e
0-.01, .03, 0. 1, 0.3 , 1.0. 3.0, 10.• 30., 100., 300.

- 40, -30, -20. - 10, 0, + 10, + 20, + 30, + 40, + 50 d B
(- 12 to + 2 Scale).
Accuracy :
±3% of fu ll scale on a ll ranges from 50 H z t o 50 kHz.
Input Impedance:
10 mv to 1 v
10 megohm shu n ted by 31 pF.
3 V to 300 V
10 m egohm shun t ed by 20 pF .

Ohmmeter
Resistance Range :
Resistance from 10 ohm center scale to 10 m eR'ohms
cen te r sea le.
Accuracy:
3 degrees of arc.
VoltaK'e :
1. 6 V open circuit.

Weight
With batt eries
Witbout ba tt eries
Sbipping

Overall Size
9% x 5%, x 6% inches.

Price: $99.95

full scale, allows measurement of tape head
and other magnetic transducer ou tp uts di
rectly. The de sensitivity of 0.1 V full scale
allows measurement of semiconductor bias
levels easily. More accurate nulls can be
resolved. Also, current measurements can be
made with little circuit distu rbance.

The d ecibel scale can be used to deter
mine power level based on 0 dB = 1 m\V in
600 ohms. The numerical value is indicated
b y meter scale and added to the dB value for
the position of the range switch. The follow
ing Formula may be used to convert the dB
reading into watts :

P,.·."., (l x 10-' ) antilog (db/10)
P'm. ' antilog (dB/ lO)

or, a convenient chart is given in the manual
to make it easier.

In the de mode of operation, an amplifier
using a FET at the input provides impedance
conversion and drives the meter. Precision
voltage dividers extend the range from the
basic 100 mV sensitivity and permit resis
tance measurement. In the ac mode, an ad
ditional amplifier provides the necessary
gain for 10 mV sensitivity.

. .. W1EMV
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A Poor Man's Mil Spec
Roy E. Pafenber9 W4WKM
316 Stratford Avenue
Fairfax. Vir9inia

How often have you picked up a surplus
component, marked only with a str ing of
cryp tic symbols, and wondered just exactly
what it was? If you have, join the party.
Today, most all electronic components des
tined for military applications are marked
with what is known as the Military Speci
fication Number. If this Mil Spec number is
in addition to the usual value and rating
markings, you are in luck. However, in many
cases, the Military Specification Number is
the only identification on the component .

The actual military specifications are, in
general, quite voluminous and are phrased
in legal-technical languages designed to fix,
in no uncertain terms, the p recise charac
teristics of a family of electronic components.
\Vhile ideal from a procurement point of
view, they leave the casual experimenter or
non-military technician cold . These Mil Specs
are difficult to obtain and just as difficult to

use when all you really want to know is
the value and taper of that surplus junk box
"control, variable, composition" .

The Industrial Electronics Division of La
fayette Radio Electronics Corporation has
recognized the problem and published a
guide to the simplified interpretation of Mil
Spec numbers. This booklet, Lafayette Elec
tronic Procurement Guide and Directom",
is a limited distribution publication for La
fayette's military-industrial customers. How
ever, Lafayette has granted permission to
reproduce excerpts of their copyrighted
booklet in this art icle. Because of space
limitations and the limited utility of certain
of the condensed specifications, only those
of greatest value to the experimenter and
technician are presented here.

.. , W4WKM

CONTROLS, VARIABLE, COMPOSITION
MIL·R·94B
Example, RV4NAY5Bl04B

Standard
Locking
Shaft and panel seal

--

None
S.P.S.T.

Explanation: RV4 NAY S8 104 8
a) Style of potentiometer.
b) Bushing:

N
L
S

c ) Switch:
A
B

Slotted
V. " Dia.,,

\',"
lie"

I V4'
2W

Flatted
V." Oia.

Min. tnsutatten
Resistance durinc

humidity test

50 megohms
100 megohms

Max. Ambient
Oper. Temp.

X 120'C
Y 120°C

e) Operatina Shaft:
First letter indicates style.

F Flatted
S Slotted

Second letter indicates length from mounting surface.

A
B
o
G
K
L

fl Resistance in ohms: Fir st two digits are significant and the last d igit is the number of zeros that fol low.
g) Resistance Characterist ic and Overall Resistance To lerance:

A linear ± 1O%
8 Linear ::!: 20%
C 10% Res. at 50% CW. ~ IO",
D 10,. Res. at 50% CW. ::!: 20%
E 10% Res. at 50% C.C.W. ::!: 10",
F 10'" Res. at 50% C.C.W. ::!:20%

d) Temperature and Moisture Resistance Characteristics:
MaL Resistance
change due to
humidity test

± 14%
;t;l0%
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~."Ut'
is the number of zeros that follow.

Slotted
Y. Dia. W' Di"

W.."
1'0"

IV,,"
2\7"

the last one

-

± lO% tolerance

I

A
•---SO 103

Standard
Lock ing
Shaft and panel shaft

None
S.P.S.T.

Explanat ion: RA30 N A
a) Sty le of potentiometer.
b) BushinR; :

N
L
S

c) Switch :
A
8

d) Dperat inr Shaft:
First letter indicates style.

F Flatted
S Slotted

Second letter indicates length from mounting surface.
Flatted

.%.. uta.
A
8
o
G
K
L
M

el Resistance in ohms. First two d igit s are significant and
f ) Resista nce Characterist ics and Tolerance:

A Linear Taper

CONTROLS, VARIABLE, WIRE WOUNO
MIL-R-19A
Example: RA30NASD103A

" b "d

RHEOSTATS, VARI ABLE, WIREWOUNO, POWER TYPE
MIL·R·22A
Example: RP102FD252KK

" b " d ~

--

Flatted
Round
Slotted

Explanat ion: RP10 2 FD 252 KK
Oi l Sty le: Denotes t ype of rheosta t , s peci fic size and power ra t ing.
b) Oft Pos it ion , Some rheos ta ts furn ished only without "off pos it ion". Types RPI0, 11, 15, 16, 20, 25, 30 are ava ilable

with "off " pos it ion.
Symbol Off Position

1 No elect rical off pos it ion
2 "Oft" a t end of counter-cloc kwise posit ion
3 "Off" a t end of cloc kwise position

c! Shaft: Firs t letter describes the shaft of the rheosta t. The second le iter indicates the length of shaft.
1st le tter

F
R
S

Round or Fla tted'" S iotted t
2nd letter ( ±~") (:!::J:''')

A W
0 ",. V."
E 1"
G l lA" I 1J4'"
H "'.
J ,. ,.
K 2W 2W
N '" -R ,. -

is too short for fla t length. Fla t is d iametrically opposite the can.

HFlat Length
.625"

1.5
bUShing where shaft

'"Shafts with fla ts :
Shaft Dia mete r

.2SO· +.001 -.002

.375" +.001 -.002
H Or to within .1 56" of mounting

tac t a rm.
t Not in s tyles RP35. 40, 45. SO. 55.

Dimens ions of slot: Depth .063· +:015 -.000; Wid th .....005.
dl Resistance: Three digi t represents the res istance in ohms. Firs t two digi ts are significant figures ; the third represents

the number of ze ros that fo llow. The letter "R" represents a decima l pomt, thus the figures following the "R" a re
signi fican t. Example: 7R5 represents 7.5 ohms.

e) Tolerance:

JJ
KK
LK

Tole rance
:!:::5 %
::!:: 10%
+ 15% -10%
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Model RTY·3SB fi lters , tuned for ooe refio n
with SSB tran sceive rs 179,95

Model RTY-3K same as Model RTY-3 but
with built -in A FSK keyer. 159.95

MODEL

RTY-3
Im proved model of ou r solid
state RTTY receivi ng conve rt
e r. Three shi ft f r e q ue nc ies,
850, 425, a nd 175 cycles. This
a udio fi lter con v e rt e r ha s
p roved itse lf in ma ny ha m
shacks. The circuit is made up
of limite r, amplifie r/filte r driv
er, 3 stage fil te r, detector,
pu lse sha pe r, a nd select o r
magnet keyer. 100 volt 60 ma o
loop supply included .

Stil l only 139.95

• INC.
P.o. Box 175 EAST FALMOUTH, MASS. 02536

RESISTORS, FIXEO, WIRE WOUNO (POWER TYPE)
MIL·R·26C
Example: RW47Y152T

ab c d

,.

Explanat ion: "'RW"'4" 7 Y 152 T
a) Sty le: Indicates size, shape and wattage.
b) Characterist ic:

Max. Operation Min. Insulat ion Resistance
Temperature at end of moisture-res istan ce test

G 275°C 2.5 megohms
V 3SOoC 2.5 megohms
v- 350 C 100 megohms

· Y characteristics available in styles RW30, 33, 37, 41.
cl Resistance: Indicated by three digit number. The first two digits represent signi ficant f igures - the last speci fies the

number of zeros that follow.
d) Cent er Tap: Certain resistor styles unde r MJ l-R-26C cannot be center tapped. See individual catalog listings for styles

that can and cannot be center tapped. For cen ter·tapped resistors, t he power rallng should be reduced 10,"0.
RESISTORS, AOJUSTABLE (VARIABLE), WIRE WOUNO

MIl -R-19J65B
Exampl e: RX33V152

"..-... - --
Explanat ion : RX33 V 152
a) Style: Indicates type of resistor and wattage and size.
b) Characterist ic: " V" ident i f ies the maximum continuous operating temperature (3so·e).
c) Resistance: Indicated by three digit number. The firs t two d igi t s rep resent signi ficant figures - the last speci fies the

number of zeros that follow.
Tolerance: Under Mll-R-19365B +5%.

Solder

In stating solder type, the tin percentage
is given fi rst . 60 / 40 solder, melting at 371
degrees F ., is preferable to 50 /50 solder,
melting at 415 degrees F . 63/37 solder melts
at the lowest temperature of any tin / lead
mixt ure, at 361 degrees F .

. . . W2DXH

· Copyr ight by Lafayette Ra dio Elect roniC'S Corpora
tion. 165-08 Liberty Ann ul' . J a ma ica , SII'W Yo rk.

YOUR CALL

Plea se c heck your address la bel and make sure
that it is correct. In ca ses where no call letters
ha s been furnished we have had to make one up .
If you find that your la bel has a n EE3 *&* o n it
that me ans we don 't know your ca ll and would
apprecia te having it.
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RF Controlled Switch through to the receiver. When the exciter
is keyed, the rf causes the tube to conduct,
pulling plate current, thus closing the relay
and activating the amplifier.

Adjust R3 for smooth "kick-in" of the
relay when the rf is applied . Be sure to
keep the leads of C l as short as possible
to avoid any trouble w ith rf radiation. Be
cause a carrier is used to key the amplifier,
C\V and 5B are impractical. Only continu
ous carrier modes such as AM, FM or
RTTY are recommended.

Call Prefix QUIZ
Let's see how up to date you are on the

prefixes. List all of the Wand K prefixes
which are currently in use or which would
be used if someone in that particular area
app lied for a license, in the case of Novice
calls in some areas. After you've had your try
at this you can tum to page 72 and see
our list. 72 prefixes is average. 73 is excel
lent. 75 is very excellent. 78 is incredible. 80
is unbelievable.

.. . WA3AQS

"000 '

..
000'

..,,, ,
0'

RF FAOM XC\lR
11.8- 504 "'Hl l

"(=AMPl.1FIER

IOO -900VOC

So you're going to build a pair of shoes
for that peanut whistle. Want to keep the
control cables from the transceiver to the
amplifier minimum? Build this rf controlled
switch into the unit and the only connecting
cable wiII be a coax line from the antenna
termi nal of the exci ter to the amplifier .

Its operation is simple . During receive,
the 6AQ5 is cut off, keeping the relay
( RYl) open and allowing signals to pass

PRESENTING THE ALL NEW

AMECO PT
ALL BAND TRANSCEIVER
PREAMPLIFIER
• 6 THRU 160 METERS
• FEEDS 2nd RECEIVER
Model PT, with built-in power
supply, transfer relay, connecting
cables, wired and test ed.

Amateur Net $49.95

.--.. -

. ..'

. ' ' . ' ,pu "" ,,·
..:>Dfl. • t

'OW"

6527 • RALEIGH, N. C. 27608
AMECO

INC.• P. O. BOX

• A f rame grid pentode provides low noise fi gure with abili ty to handle st rong signals,
great ly improving the sensitivity of the receiver section of a transceiver.

• A uniq ue built-in transfer circuit enab les the PT to by-pass it self whi le the transceiver
is transmitting. The PT also feeds the antenna input of a 2nd receiver as we ll as
muting it.

DIVISION OF AEROTRON ,
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A Trans/ormerless
Transceiver Power Supply

The q uadruple- powe r supply weighs only 5112 lbs.
The fr ont panel hold ing t he transceiver speaker is
5 x 7". The ca rdboa rd covers are o n e leetrolyt ies
with eases opera ted a bove gro und .

Quite a few power supp ly articles h ave
appeared in the ham publications in the past
three years, 10 power the SSB transceivers on
the market. An average ham can save around
fifty to sixty dollars on the uc p ower supply
by building his OWI1 . Most all of the articles
written have followed the same general pat
tern in that they use a TV set power trans
former in a fu ll wave bridge rectifier circuit,
to obtain the high voltage, from 600 to 800
volts, and use the transformer center tap to
obtain the low voltage of 250 to 300 volts .
Bias is usually obtained from a small isolation,
transformer, or a back to back filament trans
former arra ngement is used.

The power supply described in this article
d eviates from the ord inary considerably in
that it uses no HV Power transformer what
soever, but still delivers the necessary high
voltage, low voltage, variable bias and fila
ment voltage.

The circuit used is a modified, half wave
quadruplet. It's not any th ing new, as voltage
multiplier circuits have been around for about
thirty yea rs, and are covered in the radio
amateur h andbooks. The conventional h alf
wave quadruplet is shown in Fig. 1. The in
coming 120 volts ac is "multiplied" four times

62

John Bell W5NGX
208 Pat Street
Levelland, Teras 7933b

through the use of the four diodes and four
capacitors. Actually the resultant output de
voltage is more than four times the average
value of the 120 volts input, because the
capacitors charge up to the peak uc value .
(Peak value is 1.414 of the average). Advan
tagc can be taken of this peak charge by
using large values of capacitances. The larger
the value of the capacitors, the mere current
can he pulled from the u nit.

Hcferring to the schematic in Fig. 1, C1 has
a voltage times 1 of the line voltage (peak
value ) , C2 has twice the line voltage on it
(peak), C3 has three times 120 volts (peak)
and C4 has a voltage of four times the peak
AC line voltage, or well over 600 volt s. Here
we fi rst run into capacitor troub le, because
there are no high value-electrolytic capacito rs
available at this working voltage. So, a modi
fied quudruplcr circuit was d erived, and is
shown in Fig. 2. This modification puts C4 in
series with C2, and we can now use standard
elect rolytics of lower voltages for the output
capacitor, plus getting a low voltage tap, at
Jh of the output voltage. Again, this is not a
new circuit . It is in the power supply chapter
of the Hud io Amateur's Handbook. The final
schematic diagram of the complete power
supply is shown in Fig. 3. Bias is a half wave
arrangement taken from the hot side of the
120 volt line and ground, and consists of the
components, R5, D5, R6, C5 and R4. The
photographs show the parts layout although
it is not critical. The supply is built on a 5 x
9J.2 x 2 inch aluminum chassis. The front

DO

••

M I"
• l'

Fig. I. C on ventiona l half wave quedrupler. Full out
put voltage is across C4.
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Und e rch assi s view shows
n o e ve r e r cw df n q of
co mpo ne nts.

panel holds a 4 inch speaker, making a very
compact unit .

Referring to Fig. 3, diodes 1, 2, 3 & 4 and
Capacitors C l , 2, 3a, 3b & 4 make up th e
quadruplet. The one and only transformer
T l , is a 12.6 Volt at 5 Amp . filament trans
former. HI is a surge resistor to protect the
diodes, because when the supply is first
turned on, the capacitors look like a dead
short, and the sudden inrush of current
through the diodes can exceed the ratings for
a few microseconds, and believe me, this is
enough to ruin a silicon diode. Kl is a 30
second time delay relay, that shorts ou t the
surge resistor after 30 seconds, which gives
the capacitors su fficient time to charge up to
90% of their peak voltage.

A lot was learned from construc ting this
power supply. You will notice that C3 is made
up of two capacitors in parallel with a 500
volt rating. \Vhen this unit was first con
structed, a 200 ,u F, 450 volt capacitor was
used for C3, and lasted for about 5 minutes,
then it blew, spraying wax under the chass is
and all over my workbench. Actual measure
ment of the voltage showed that 495 volts
was across this capacitor, so we had to find
a solution. Electrolytics come in the 500 volt
size in reasonably high capacitance, so two
80 ,uF were used in parallel, but 495 volts
is just too close to their maximum rating. So
the value of the bleeder and eq ualizing re
sistors across C2 & C4 was lowered fro m
100 Kn each to 10 Ku at 20 watts. This
brought the voltage on C3 down to a safe
value of 475 volts de.

JUNE 1968

As to the performance of this power supply,
it is used on a Drake TH·3 transceiver, and
they recommend a power supply with 650
volts with a regulation of 10% from 100 rnA
for the high voltage and 2.50 volts at 180 rnA
with l OX regulat ion, for the low voltage. Bias
req uirement is 65 volts, ad justable. \ Vith the
power supply hooked up to the T R-3 and in
the receive position, high voltage is 630 volts
on the high tap , and 260 volts on the low
voltage tap . Pressing the mike button and the
final amplifier in the TH-3 drawing 100 rnA
of static p late current, the high voltage drops
to 615 volts. On 300 rnA voice peaks the volt
age under load drops to 600 volts. The low
voltage tap only d rops about 5 volts on 300
rnA voice peaks. Here's where the large value
of capacitors really payoff in regulation with
a capito l R: 5%. I have never, in my 20 years
of hamming had a power supply that would
even approach this type of regulation, be
cause all p revious power supp lies I have used
had power transformers in them, and they
have losses and reach saturation of the core

,-.,--011+ !HV)

a...........,,"" ••' 4 lin OIF,.,,"'" + """"""...". YOl..TAGlEI

), • I"
Fig. 2. Modified a nd redrawn quadrupler. By putting
C4 in series with C2, a lower vo ltage ca pacit or can
be used for C4.
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120 VDC

Fi g. 3. W 5NGX 's t ransfomerless tren seiever power sup ply. A few safety precautions are necessary with
t his type of supply. The chassis is grounded directly rather t han t hrough th e Ole plug. and only one wi re
is run to th e de rece pta cle. The unmarked ne on bul b a nd resistor should be fo r 11 5 vee operation.

rapid ly under peaks. Six hundred volts at a
total of 680 mA, p lus the bleeder cur rent,
with a regulation of 5% is an excellent figure,
and it certainly is a nice feeling to have a
transceiver in the momentary tune-up period,
drawing 500 mA of final plate current and
not hearing a power transformer groaning
and rattling. Another ad vantage is weight:
This supp ly only weighs 5Jf pounds, and a
transformer-type supply of the same voltages
weighs 30 pounds. Purchasing all of the
parts new, this supply can be duplicated for
about $36.00. This power supp ly runs very
cool. The only component showing a very
small amount of heat is the filament trans
former.

Transformerless power supplies scare many
hams, b ut if you're careful. you shouldn't
have any problems. In fact , if you follow
the schematic, the circu it is as safe as any
other supply capable of putting out this volt
age. Notice that the schematic doesn't show
a wire from the ground of the plug to the
chassis of the supply. The power supply
chassis should be grounded d irectly to a
GOOD ground with only one wire coming
from the ac p lug to the supply. All modern
ac receptacles are pularized ; the hut side is
slight ly narrower than the grounded one.
Connect the single wire from the power
supply to one pin of a regular nc plug and
solder part of a paper clip over the other
pin . Now the plug call only be inser ted one

way. and if your house is wired p roperly,
the pilot blub ill the supply should light
when you turn on the filaments. If it d oesn't ,
yon should check your house wiring.

\Vith this set-up, the supply simply doesn't
work if you have the plug reversed since
there is no voltage on it . But you .MUST
have a good ground for the chassis; if the
ground isn't good, the chassis could be slight
ly live.

A few other precautions : Don't turn on
the supp ly without a load as it could dam
age the capaci tors or diodes. Don't short
out the high voltage with a screwdriver
just after you've turned off the supply. Let
the capacitors d ischarge about five minutes.

I hope I've made a good case for trans
fonnerless power supp lies. If a few safety
precaut ions are followed , they are not to be
feared and they work well.

... W5NGX

Cool-Amp

Metal parts cnn he silver plated without
a special bath h y using Cool-Amp powder.
supplied b y the Cool-Amp Co., 862 1 S.W.
7th Ave. , Portland . Oregon 97219.

. . . W2DXH
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PlY Sal e

1000 0 4S1
1200 0 S91
1400 0 6'9 ..
J600 0 '9,

PIV Sqle
1800 0 82,
2000 0 1.25

.3000 0 1. 50
~OOO 0 1.95

1400 me
NPN

SILICON ..-

5 for $1
Similar 10

2N706 D

Sale

o 12c
o 16c:o 19,
Id 191

o
88

PI V Sale
800 0 19,

1000 0 29 ~

1200 0 421
1400 0 55,
1600 0 6 9 ,

TOP HAT AND EPOXIES
PI V Sale
.50 0 .5,

100 0 7~
200 0 8,
~oo 0 10'
600 0 IS.

•
AC1!uaA' SMiZ·P-Ioo ---..-PIV Sale PIV Sal.

SO 0 7. 600 0 20e
100 0 ,. '00 0 251

MICROMINIATURE 200 0 11' 1000 0 ]9.
SILICON RECTIFIERS 400 0 1 "

2 AMP PlY,••
SILICON 4••

600RECTIFIERS 8••

• COlOfl Tv $oo"o-If Afl PU f lU

• lOIlH Z OSC ILU.TOII

• 3 0KHZ LI MITING Jl1' A.IIP

YY"CAl CIIICUIT " ,"U CUIOIllIo J O 1Ot% IF STII.I P

• 10 1III1. 2001lll1 lU' A.IIP

709C OPERATIONAL $488 I STEREO
AMPLIFIER High Gain 0 PREAMP

Fa irchild, Motorola, Etc. ' l OS e
T'lPICAI USES,
' AC AMPUf lU - AYfIAGING AMPlIF I E ~ 81 STA8lf MUW~I8ltATOR
' RIAA PHONO PREAMP ' OIH ERE N TlATOll ' OC AMPlI F I E~

' INTE G RATO R ' MUlTIPliE R ' SWEEP GE NERATOR ' POWU SUPf'lY

EPOXY TRANSISTORS &
Fairchild, Motorola, Texas, Bendix

4-2N3S63 NPN, 600MC , 200MW $1

~
4-2N3643 NPN , 250MC , 350MW $1

'11; ". - ' 3--8·$000 5W. 3Amp , PNP $1
4-2N4313 PNP 6OOMC, 200MW $1
3-2NJS6S , 500HFf , Nf'N , 200MC $1
3-2N4265, 4OOHFE , Nf'N , JSOMt;: ._" 1

o 100 MICROAMP ClOnOU'"

PANEL METER ~.

: ~:::.;:~~ r 299 L'~
"'_.. ". " ea. _

N ....! Ot;pa.ll r d td ., t.r u>t<d wid. "d;'_~
'- dno«<>r ! Boot ic ...... _v........ 100...
2, .........b•• I>ol!" fo. -., " .... u... ..,.. i . r:.~I :
so..: h H j, ·/l . NOlo. "., """"''' : I. ' / 1(, " ,
Id..1 '0' bo", ld. " . ho b b, .. ... I. ", ' <e . H u t ..,. • ,
olt... 1......,,«""e< ' h.,. _<>G ', I... lo•• !

703H RF LINEAR AMP $1.97

Sal*

55A
o . 50o .75
0 1. 25
0 1. 50
0 1 .80
0 2.30
0 2 ,7 0

12A
o .20o .25o ,39
D .50o .75o .90
0 1.15

6A
o .16o .22o .30o .40o .55
o .75
o ,9,.::0_,:;:.;;;.;.;._

'1 m
l: .50

100
'00
400

PlY 3A
50 0 .0 6

100 0 .07
200 0 .09
400 0 . 16
600 0 .20
800 0 .30

1000 0 .40

DEVICES,

5 AMP
EpOIY Rectifiers

TRIACS'
AND

SCRS "'*

3** 6 .
PRY AMPS AMPS

50 0 .35 0 
100 0 .50 0 .85
200 0 .75 0 1.35
400 0 1.25 B1.95
600 0 1.7.5 2.60

HAM
SILICON
TUBE
SPECIALS

lRepla ces) Sal e
SU4GB) 2 .3 9
SR41 4.39
OZ4 1 2.39
6A U4 GTAI .. 2 .39
866AI 9 .99
3DG4} 2 .39

0 1N 12 3 8
0 1N T2 39
D 1N 12 3 7
D 1N 12 6 2
0 1N2 637

o

GLASS AM~ /SILICON RECTIFIERS
ON E AMP I PlY Sole PlY Soleso 0 5, 600 B19,
PRY mall be u, . 100 0 7, 800 21 e
e e e e e e wllt.aul 20P 0 9, 1000 0 32,th e r e cti f i e ,
break lnt d own . 400 0 12, 1200 0 "s.

A.S ADVERTISED OR YOUR MONEY BACK

0 2 AMP SILICON 4 51
800 P I V RECTIFIERS for

GIANT " SUMMER CATALOG ON: Parts, Rectifiers,o .' Transistors, SCRs , I.e .'s, Equipment, Etc. 10,

TERMS; include postage. Rated, "e,t 30 days. COD25 %

P.O. BOX 942 A.
Lynnfield, Mass. 01940
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J. C. Slog KIAQI
4 Cothy Rd.
Burlington, Massachusetts

ACL for the C E 100V and 200V

... KIAQI

....
....

,

1=-'0'"
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"'"vo w

r------,, ., ,
I ,, ,, ,,
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•lAG.II

,.,,,
rJ:~"
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Fig. I. Schematic diagram for Ale circuit. 1N484
or equivalent shou ld have high back resistance. CRI
(I N 1696) sho" ld bo rotod 10' lOOV PIV. Feod ALC
from linear into point C.

partment, then to the socket from one of
the jacks on the rear panel.

Operation of the 200V alone showed a
complete lack of distortion products on its
scope and when the NCL 2000 linear was
used, grid current was held to less than
1 rnA, no matter how much input was used.
Incidentally, I have found the best method
of proper tune-up is by testing with a friend
who has a strong signal with no skip con
ditions present.

ALe circuits are the vogue and have some
real advantages when you want to get
through and still not put your exciter and
amplifier into f1attopping. Jim Kyle's ex
cellent writeup in the Jan. '65 73 gave most
of the details, but here is Information on
ALe applications to the Central Electronics
100V and 200V.

On these CE rigs, there are no if stages,
and the grids of the mixers are all tied
up in a bias string which makes the con
ventional means of ALe insertion impossible.
Here is one solution for the 200V. This was
made up for both exciter and linear ALC,
but it works if only one is used.

The ALC signal from the PA grids is
taken from the wiper of R422 (bias read
just rheostat to grid of 6550 PA tubes).
This is easiest to reach at the terminal strip
of the driver transformer (w-bk-gn wire ).

The bias string is isolated from the 1st
mixer tube during transmit by inserting a
diode in the sideband generator to mixer lead
so it will conduct during standby, but not
on transmit. This point is reached by snipping
the white lead off at R402 and inserting
the diode. The signal is inserted between
the diode and R402.

For internal ALC only, a five lug ter
minal strip with all components fits nicely
in the rf exciter compartment with no wires
to run. Additionally, external ALC from
the linear signal can be fed into the com-

The Electronic Invasion

We've read a lot about electronic snoop
ing in the newspapers, but not so much in
our electronic journals. Bob Brown W2ZSQ
has gathered the facts for us in the 184 page
book published by Haden Books, 116 West
14th Street, NYC 10011. While most of the
book discusses the state of the art, there are
some circuit diagrams for bugs, bug detec
tors and bug jammers. This aspect is rather
lightly treated though. It is particularly in
teresting to read the debunking of some of
the more popular myths about bugging.

Radio Control Manual

This new book is radio control circa 1968,
transistorized and very sophisticated. The
book, published by Tab Books, Blue Ridge
Summit, PA 17214, at $3.95 in paperback,
starts with the fundamentals and is quite
satisfactory as a text for a course in radio
control. There are home construction projects
and just about everyone of the 192 pages
has at least one circuit diagram . If you are
interested in radio control you'll need this
book.
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One of our technicians doing VSWR measurement
using Hewlett-Packard and PRD Xband scource

WHETHER YOU

REQUIRE THE

CALIBRATION
OF A SIMPLE PAD,

OR A ROTARY

VANE ATTENUATOR

TO 100 DB,

WE CAN HANDLE IT.

CALL US!

ALL CALIBRATED AND

FULLY GUARANTEED

WANTED: Collins 305 I Linear

HP 5248 Counter

I General Radio I 100 Frequen

cy Standard

Tektronix 514AD Oscilloscope

FOR SALE:

Tektronix 180-5 I

Generator

Time Mark

One of our technicians using a PRD model 9158 and
sorne PRD scources to calibrate a Weinschel "PAD"

Test Equipment

We BUY - SELL - RENT - LEASE

LEGER LABORATORIES
Groton Street, East Pepperell, Mass. 01437 Phone 617-533-6771

JUNE 1968

WATCH FOR ANNOUNCEMENT OF OPENING

OF OUR NEW FACILITY
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Ra lph Steinberg, K6GKX
110 Argonne Ave.,
long Beach, Calif. 90803

Ships of Mercy
Twenty minutes from the battlefield to a

hospital hed aboard the USS SANCTUARY
and her sister ship the USS REPOSE. These
two Navy hospital ships p ly the waters of
the South China Sea from Chu Lui to the
D~lZ doing ad mirable duty in saving the
lives of many casualties helicoptered aboard .
E ach is a floating hospital of 750 beds,
staffed with expert physicians, nurses, medi
cal technicians and hospital corpsmen, on
call 24 hou rs a day. Thc mission of both,
ships is to p rovide hospitalization services
for U.S. Armed forces personnel.

Both ships have complete amateur radio
faci lities. The equipment on the SANCTU
AllY is the Co llins KWM-2A with a 30L-l
linear and a Johnson Matchbox but since the
latcr part of January a Henry 2K-2 linear
has heen added . The antenna now in use is
the Tclrex 99D with rotor. It is 175 feet
above the water on the Mainmast . The
eq uip ment on the US5 HEPOSE is the
32S3 transmitter with the 3051 linear and
the 75S-3B Co ll ins Heceiver. The antenna

•--•
-

Phot o ('ou rtt'8Y 0/ U.S. Xa t·y

RMI George Beaver running a phone patch for
l ance Cpl. Gail Bartle (USMC) of Yorktown,
Indiana, to his mother.
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Ufficial U.S . •\' fll·y P hot o

The U.S.S. Sanctuary. A hospita l ship nea r t he
battle area which supplies immediate medical aid
t o the wound ed in Viet Nam.

system is Telrex with a Telrex ro tor. The
antennas are on the Rearmast up 145 feet
above the water.

The amateur radio sta tion aboard the USS
SANCTUAHY fi rst went on the air April 13 ,
1967, off the coast of Vietnam , using the
call WA4LGD, Unfor tunately after two
weeks using this call, the operator Gene
Nation (WA4LGD ) had to give up oper
atlng the station due to sickness. For sev
eral months afterwards , the call \VB6VXT
was used until the licensee, Jim Lencioni ,
was transferred back to stateside. On Oc
tober 10th , George Beaver, WB4HVF, be
came custodian and chief operator of the
station.

More than 3000 phone patches have been
completed since the station started opera
tions on April 13, 1967. Most are routine
hut at times drama or humor can be heard.
For drama. a mother learning for the first
lime that her son has been wounded. The
courage of some of these fellows is someth ing
to behold. some with arms or legs missing.
They take it in stride and . as Ch ief Operator
George Beaver remarked," I am no more
patriotic than the next guy but, for the fi rst
time in ]5 years in the Navy, I feel I am
d oing something worthwhile . You work 17
to 18 hours a day and fall in bed exhausted
.. .. . . hut you feel good."

On the USS SANCTUARY there are three
morc hams in the crew who work with
George Beaver, \VB4HVF, and they are Den
nis Shult z , W A3IHH , Frank Stover,
WA3HPX and Bill Crosby, WA0KEN who
just reported aboard in December. Others
who volunteer for work in the ham shack,
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on their free time, are Lt. Finucan, Jim
Monk, Richard Pease and Bob Reilly.

With a large crew and a full capacity of
patients aboard the ship, the ham shack
is a busy place when the phone patching
gets underway. Ambulatory patients form
lines by the ham shack, sometimes 15 or 20
at a time, while the bed patients are patched
into the ham shack from their beds.

Many west coast operators are part of a
team that handle the phone patches from
th e USS SANCTUARY and th e USS RE
POSE. Some who have regular schedules
with these ships are Syd Fass, \V6NZ of
Berkley, California, Dean Burnett, \V6BJ , of
La Mirada, California, Jim Smith , \V6RT,
of Solano Beach, California, "Slats" John
son, \ V6KVH of Riverside, California, Frank
Sarver, \V6AOH of Van Nuys. California,
George Cooper, \V6PKK, of Hollywood , Cali
fornia, Bill Barge, W B6DIU, of Lawndale,
California, Richard Levor, of Capistrano,
California, Howard Shepherd, [ r.. W6QTW,
of Los Angeles, California , Southern Califor
nia VHF Club of Paramount, K6BPC, Gerry
Johnson, K7YRU, of Kent, W ashington.
George Murphy, of Cowallis, Oregon and
O . It Queen , \V7KYM of Phoenix, Arizona.
There may be more regulars that deserve
mentioning but if we missed anyone may we
say "Thanks for Your D edicated W ork".

In some communities funds are raised to
pay for the lon g distance calls of the service
men who are patients aboard the SANCTU
ARY and the REPOSE. Through th e efforts
of Dean Burnett , \ V6BT and the ed itor of
the local paper. T he La Mirada Lamplighter,
the civic organiza tions of L a Mirada, Cali
fornia have organized a SANCTUAHY-RE
POSE FUND. The mayor with other busi
ness men of the city take care of handling
the con tributions which come from many
sources. In Seattle, W ashington, Gerry John
son, K7YDO has an arrangement to pick up
the tab on lon~ d istance ca lls throu gh the
generosity of the local Veterans of Foreign
W urs post. Plans are being arranged in other
cities for civic organizations to contribute to
this type of phone patching.

Words of praise should go to the long dis
tance operators of the telephone companies
who handle the phone patch calls. These
girls are exceedingly interested in having
the calls completed even though many re
quire time to locate people in distanct plac
es. As one of the phone patch rad io ama-
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tours remarked, "The telephone operators
arc reall y good. They will find them if they
are to be found ." When phone patching is
at it's peak usually on e long distance op
erator wiII take ten to fifteen calls and she
will have them all ready to talk, one right
after the other. Sometimes it takes a couple
of hours to clear all the calls but the oper
ators stay right on the circuit. There are
also cases where company officials have as
sisted in locating hard to find parties, some
times at all hours of the night. Phone patch
ing is a necessary part of life these days and
the phone companies are doing an they can
to help with the morale of our servicemen.

Hundreds of letters of appreciation have
heen received from the families of the
wounded men on the hospital ships, thanking
the phone patching amateur rad io operator
for arranging the call from the ships . One
letter received was from a woman express
ing her thanks and explained that she for
got to show her appreciat ion to the operator
after talking to her son. In her excitement
of being ab le to talk to her son, she did
not find out the name of the radio amateur
who did the phone patching. She waited
for her monthly telephone bill to arrive
and then had the telephone company trace
the name and address of the radio amateur
so she could express her thanks. There is no
doubt that all recipients of phone patch
calls are thankful for hearing and talking
to their loved ones.

This story would not be complete without
mentioning Rear Admiral George H . Heifen
stein, W3CKN I K6L ZI who has taken great
inte rest in phone patching by other radio
ama teurs who are of extreme value to the
morale of the patients aboard the hospital
ships. Although his work at The National
Medical Naval Center in Bethesda, Mary
land does keep him very busy, he does find
some time to participate in amateur rad io
activities. At present he is working with
temporary antennas from his hom e in Bethes
da hut will shortly have a three band b eam
in operat ion . When he lived on the west
coast, his stat ion , K6LZI, was very active
operating C.\ V. and SSB.

W ith phone patching so important to the
morale of our servicemen, might we men
tion that frequencies should be kept clear
from QRM so that phone pat ch calls from
these sh ips can be completed.

.. . K6GKX
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J ohn J . Schultz W 2EEY
40 Rossie St.
Mystic, Connecticut 06355

Amateur Applications For
Inexpensive Tape Recorders

In this article we will explore how, with
simp le modifications, one of the inexpensive
tape recorders, widely available, can be
used for a variety of functions for either
the phone or CW operator.

The consumer radio market is overflow
ing with a number of inexpensive tape re
corders costing as little as $10. The quality
of some if these units for home entertain
ment might be somewhat debatable, but
for amateur use, where restricted frequency
response and some variation in tape speed
are tolerable, they can be put to a number
of interesting uses. The obvious use is as
a CQ caller for phone work. However, they
can also be used as a CQ caller on CW
by use of a transistor switch.

Additional uses consist of a comp ression
amplifier, and a CW monitor /keying shap
ing circuit. All of these functions can , in
fact, be built into one tape recorder simul
taneously by the use of relatively few parts.

This article presents the conversion in
formation separately for these funct ions so
the reader can incorporate as many or as
few as are desired to suit his situation .

The basic circuit of most inexpensive
recorders is similar to that shown in F ig. 1.
A 4 or 5 stage transistor audio amplifier
serves as a microphone amplifier to drive
the recording head in the record position,
and then as a playback amplifier to am
plify the playback head pickup to drive
a loudspeaker in the p layback position.

In order to be ab le to use the amplifier
as a microphone amplifier also, either with
or without a compression feature added ,
another position has to be added to most
recorder selector switches, to allow micro
phone amplification with the speaker con
neeted to the output, instead of to the
recording head.

On some r e c or d ers , a not he r switch ,
with an additional position, can be sub
stituted for the present selector switch
Other recorders, wh ich do not allow selector
switch substitution, will require a separate
switch . The output to the microphone input
of the transmitter can most simply be taken,
via a 1 »F capacitor, from the primary of
the output transformer (as shown in F ig. 1).

,----~----1>---__.-JV\fV-__.------t_--< 1-l

SWITCH POSITIONS
I ADDEO POSITION
2 REOOIID
" PLAYBACK
4 STOP

~ REWIND
RECORDINO o- - .....JW__---4f--------1
HEAD

','r- ------------------ -----r-------- --- ------------,cf!' 1 0

:: O~~BACK 10 g
'."ORCIRCtJIT$

-,. -------- ------
, 0

o
----- -----7, 0

1-- - -4 0

,1
HI-l••

Fig. I. Typical small recorder amplifi er circuit with an extr a position added to the selector switch to
enab le the use of the amplifier as a microphone preampl ifi er.
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nections of a FET transistor are placed in
series with the emitter resistance of the
first audio amplifier. The bypass capacitor
normally used across this resistor must be
removed or it will act to «wash out" the
variations in the control action. Removal of
the capacitor will reduce the overall gain
of the audio amplifier somewhat , but usu
ally not enough to cause difficulty.

In operation, increasing the output from
the amplifier produces an increasing posi
tive control voltage at the gate of the FET.
This, in turn, cuts off the FET, increasing
its source to drain resistance and, hence,
the negative feedback of the first audio
amplifier stage.

The circuit of Fig. 2(b) uses a similar
principle. Increasing audio amplifier out
put produces a negative control voltage
which decreases the collector-emitter re
sistance of the control transistor, and more
effectively bypasses the 100 ,uF capacitor to
ground. The output of the first audio ampli
fier is reduced, because its output is in
creasingly bypassed to ground. No changes
are required in the original recorder ampli
fier circuitry. The 3 megohm resistor shown
going to a negative voltage in Fig. 2(a), and
the 150 k ohm resistor going to a positive
potential in Fig. 2(b), act to prevent com
pression action from taking effect until a
certain minimum output level is reached.
This allows the amplifier to operate at maxi
mum gain for low-level inpnt signals. These
resistors may not be necessary in all cases
and their value can be varied for best com
pression action. Roth circuits will provide
very effective compression with about a 20
to a db control range.

If desired, a switch can be added, as
indicated in Fig. 2, to switch out the com
pression action.

In order to use the recorder as a CQ
caller on CW either of two methods can
be used. A SSB transmitter will produce a
single carrier output when a single sine
wave audio signal is fed into the micro
phone input. Therefore, approximately a
1,000 Hertz keyed tone can be recorded and
played back into the transmitter audio in
put. It is important, however, that the tone
be a pure sine wave of constant frequency,
or spurious carrier outputs will emanate
from the transmitter. Recorder speed varia
tions will change the output tone, and the
length of the call must be kept short if a

',.
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Some recorders have a monitor output which
can also be used.

If push-to-talk operation instead of VOX
is used for the transmitter, the relay con
trol circuit lead from the microphone can
be carried through the recorder by using
miniature 3 circuit jacks and plugs, or an
additional contact on the recorder selector
switch can be used to energize the trans
mitter in the microphone amplify and play
back positions. It might be possible, in
some recorders, to utilize existing ground
contacts on the switch for motor control
for this purpose.

Almost all simple compression circuits
operate in some manner to reduce the out
put of the first audio amplifier stage as
a function of increasing overall amplifier
output. This is accomplished b y rectifying
part of the output and using it as a con
trol voltage to regulate the characteristics
of a control transistor which modifiies the
gain of the first audio amplifier stage. Two
methods which are easily adapted to simple
recorder circuits are shown in Fig. 2.

In Fig. 2(a), the drain and source con-

o--"""--~~----<>H

Fig. 2. Two simple feedback control cireuits which
can be added to 1I recorder audio amplifier to make
it into a compression amplifier.
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Fig. 3. Two stage switc h used to modify a recorder
as a CW CQ caller.

If the transmitter does not have a key
ing monitor, one can easily be included in
the keying circuit as shown in Fig 4. I t can
be activated either b y the C\V station key
or the recorder output.

The keying / monitor circuit can be as
sembled on a small piece of vector board
and mounted inside of the recorder en
closure or, in the case of ultra-miniature
recorders, in a separate mini-box.

. .. W 2EEY/l

AUTO OR
HAND KEY

','

EYED
CIRCUIT
+

* TO SUIT KEYltfG CHARACTERIST ICS

"","roo

""
0'

J 2N398,441.ETC.

1"
,

' '' ~ ;:: ~
"" ::h~I TO I I'F..

+'

""""".INPUT

Fig. 4. CW monitor with additiona l switch which can
be added to the circuit of Fig. 3.

Prefix Quiz Answers
We count 78 W and K prefixes. W e are

not perfect, but we are pretty perfect.

Electronic Engineering Nomographs

Over 100 nomographs of convers ion
charts, attenuators, filters, transmission lines,
passive componen ts, tubes; transistors, etc.
Nomograph fans will go right out of their
minds at this collection. Published by T ab
Books, Blue Rid ge Summit, PA 17214, $9.95,
a big book and sp iral bound. 175 pages.

WI, Kl , WAl, W NI
W2, K2. WA2, WB2, W N2
W3, K3, WA3, W N3
W4, K4, WA4, WB4, WN4
W5, K.5, WA5, W N5
W6, K6, WA6, WB6. W N6
W7, K7, WA7, W N7
W8, K8, WA8, WN8
W9, K9, WA9, WN9
W0, K0 , WA0, W N0
KA2,KA5,KA7,KA8,KA9
KB6, WB6
KC4, KC6
KGl , KG4, KG6, WG6
KH6, WH6
KJ6 . WJ6
KL7, W L7
KM6, W M6
KP4, WP4, KP6
KR6, KR8
KS4, KS6, WS6
KV4, WV4
KW6, WW6
KX6
KZ5

That's 78 prefixes. Did we miss any? And
how many did you miss? Sorry about those
KN and WV prefixes, but they are all
out of date now.

(- lSI

.,

"

HEP 2S

. ,.~:~--©....----- •• ..--- 2N7oe
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recorder without a constant speed capstan
drive is used.

The requirement for a pure aud io tone
can be eliminated by using the recorder
to operate a transistor switch, connected di
rectly across the contacts of the transmitter
keying circuit, rather than using the recorder
output to feed the transmitter directly. One
circuit for doing this is shown in Fig. 3.
Basica lly , th e re co rde r output used to
make Ql in turn causes Q2 to conduct and
and key the transmitter. The ratings of Q2
determine the maximum keyed voltage and
current ratings.

Q2, as shown in Fig. 3, can only he used
with grid-b lock keying systems having less
than 100 V open circuit voltage, or with
cathode keyed circuits operating at less
than 20 rnA.

In contrast to the previous keyin g meth
od, it is desirab le that the recorded keyed
tone be as close to a square wave as pos
sible, rather than a pure sine wave.

If desired, the station key can be con
nected between QI and Q, instead of key
ing the transmitter directly. Because of the
low voltage across the key when it is used
in this manner, sparking is essentially elimi
nated . By experimenting with the RC com
bination in the base of Qt, it is possible to
ach ieve almost any degree of hard or soft
keyin g characteristics.
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Surplus Conversions

Hardly a week goes by without receiving
many requests from read ers asking where to
fi nd information regarding a particular piece
of surplus gear they have picked up with
out a manual or any conversion infonnation.

In addition to the following literature,
73's lndex to Su rplus should give all the in
Formation as to where to find conversion for
almost any surplus equipment. This handy
reference is available from 73, Peterborough,
N.H. 03458 for the mod est sum of $1.50.

Editors and Engineers

Editors and Engineers, P.O. Box 68003,
New Augusta , Indiana, have p ub lished thre e
Surplus Radio CmlVersion AIanuaM' by Even
son and Beach and the Surplus IIandbook,
Vol. 1 by W6NjV and W6 NjE. Each costs
S3. Here are the pieces of equipment covered
in each manual :

Surplus Radio Conversion Manual, Vol. I.
BC-221 , BC-342, BC-312, BC-348, BC-412,
BC-64.'5, BC-646, SCB-274 ( BC-4.53A and
BC-4.'57A series) , SCB-522, T BY, PE -103A,
BC-1068A 11I6 IA.

Surplus Radio Conversion Manual, Vol. II .
BC-4.'54, ANI APS-13, BC-457 . ARC-5, CO
9 / T BW. BC-946B, BC-375, LI\I , TA-I2B,
AN /ART-I3. AVT-1I2A, AI\I-26 /AlC, ARB.

Surplus Radio Conversion Manual, Vol. III"
APN-I , APN-4. ABC-4, ABC-5, ART- I3.
BC-I9 I , BC-31 2, BC-342, BC-348, BC-375,
BC-442, BC-453. BC-455, BC-456-9, BC-603,
BC-624 , BC-696, BC-1066, BC-1253, C BY
.'5200, CO L-43065, C RC-7, 0 1\1-34, DY-2,
OY-8, FT -24 l A, MO-71ARC-S, R-9 /APN-4,
1l-281ARC-S, RM-52-53, IlT-1 91ARC-4, IlT
1.59, SC R-274N, SC R-508, SCR-522, SCIl
528, SCR-538, T -I.5 to T-231ARC-5, URC-4,
W E70IA.

Surplus H and book, V ol. 1. This book, sub
titled, Receivers and Transceivers, is com
posed of schematics and pictures of the fol
lowing gear. It doesn't give conversions.
APN- I , APS- I3, ARB, ARC-4, LF and VHF
ABC-S, ARN-5, AIlR-2, ASB-7, BC-222, BC
3 12, BC-314, BC-342, BC-344, BC-348, BC
603. BC-61I, BC-624 ( SC Il-S22) , BC-6S2,
BC-6S4 . BC-6.59, BC-669, BC-683, BC-728,
BC-74S. BC-764 . BC-779, BC-704, BC-023,
BC-IOOO, BC-1004, BC-1066, BC-1 206, BC-
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1306, BC-1 335, BC-AR-23 I , C RC-7, OAK-3,
GF-lI , Mark II. MN-26, BAK-5, IlAX, IlAL
.'5, Super Pro, T BY, T CS, VT tube cross in
dex.

CQ Handbook

CQ has two handhooks on surplus out.
They can he ordered from CQ, 14 Vand er
venter Avenue , Port W ashington, N .Y. The
first book, the Surplus Schematics Handbook,
by Ken Grayson W2HOI\l, costs $2.50, and
contains schematics and short comments
about this gear: APA-38, APN- I , APB- I ,
APR-2, APS-I3, ARB, AIlC-I , ARC-3, ARC
4, ARC-5, ABC-5 VHF , ARj-ABK-ATj, ARN
7 , ABR-2, ART-13, ASB, AS-8 I-GR, ATK,
BC-AR-231 , BC-I80, BC-19 I , BC-22I , BC
3 12, BC-3l 4. BC-342, BC-344, BC-348, BC
37.'5, BC-438, BC-474A, BC-603, BC-6IO,
BC-6 1I, BC-620, BC-640, BC-645, BC-652,
BC-653, BC-659, BC-683, BC-684, BC-728,
BC-733, BC-745, BC-779, BC-794, BC-906,
BC-969 , BC- IOOO, BC-1004, BC-1023, BC
1206, BC-133S, BN, BP, C3, CRC-7, CRO
208, CBT-3, OAE , F 3. GF-lI , GO-9, C RR
.0, 1-122, 1-177, 1-208 , jT-3.50A, LI\I , Mark
II , MD-7, M N-26, PBC-6, PRS-3, R-I74 .
RAK, BAL, BAD-7, BAS, RAX, RBH , RBL,
RBM, HBS, RC--56, RC-S7, ROC, ROR,
BOZ, R U-I6, SCR-274, SC B-284, SCR-288,
SCR-300, SC R-506, SCR-522, SCR-578,
SCR-585, SCR-593, SCR-608, SCR-61O,
SCIl-624, SCR-628, SPR-I , SPB-2, TBS,
TBW, TBX, TBY, T C K, T CS, TG-34, TS
341AP, TS-25 I /UP, VBC, VVX-I.

The other CQ book, the Surplus Conver
sion Handbook b y Tom Kneitel K3FLL, ($3)
contains conversion on these pieces of gear:
ABC-I , ARC-3, ARC-4, ARC-5, ARC-36,
ARC-49, ABT-13, ATA, AT C-I, BC-19I F,
BC-224, BC-31 2, BC-314, BG-343, BC-344 .
BC-348, BC-375E, BC-453, BC-454, BC-455,
BC-457A, BC-458A, BC-459A, BC-603, BC
604, BC-620, BC-624A, BC-625A, BC-659,
BC-669, BC-683 . BC-684, BC-696A, BC-779,
BC-794, BC-946 , BC-1004, BC-lOO8A, C BY
52232, PE-73, PE-103, R-I291U, RAX-I ,
SCR-I 77, SCR-I88, SC B-193, SCIl-274N,
SCR-399, SCIl-499, SC B-508, SCB-509,
SCR-5 1O, SC B-522, SCR-528, SC B-542,
SCR-608. SC B-609, SC B-628.
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Fig. I. Noiseless Switc h for testing decades. Ie1
and fe2 can be a ny gate . inve rter or buffer. SWI
ca n be a ny type switch, preferably momentary,
and ca n eve n be a piece of wire touching A lind
B a lterna tely.

.......
<0/ IC Ol ./

A •"\
ow,

,l.

The builder can b uild as few or as many
decades as he wishes b ut adding decades of
the same type as shown does not increase
the frequency range since this is limited by
the units decade and is sligh tly over 10
MHz. for the decade shown. To go higher
in frequency more expensive Ie 's such as

George Jones W IPW
12 Tra ill Street
Cambridge. MA 02138

A decade using incandescent lamps ap
pears in Feb ruary, 1968 Popular Electronics,
page 27. It has nicer looking lamps than
the neon decade and is availab le in kit form
at a price sligh tly less than that of the
neon decades with parts bought separately.
The kit includes a printed circuit board mak
ing construction easier. To use it, pins I and
3 0 0 15-1 of the uni ts decade must be lif ted
from ground and used for the gate input
and the lamp blanking circuit on the present
counter must be modified to give 6 volts.

Pin connections for the Ie 's can be found
in reference 6 or from the manufacturer's
data sheets. The more recent Motorola data
sheets designate the outp uts of a JK Hip-Bop
as Q and Q. Q is the same as I , Q is the
same as O. All I'C's in the counter must be
supplied with +3 volts V"" and ground even
though not shown.

To test a decade before the rest of the
counter is built an Ie electronic keyer such
as the Micro-Ultimatic or the Kindly Keyer
is a good signal source. Output must be
taken from one of the Ie's, not from the re
lay contac ts. Another possibility is to build
a "noiseless switch" using two gates or in
verters connected as a flip-flop as in Fig. 1.

The article in February on the I'C counter
has apparently generated a considerab le
amount of interest. Unfortunately, several
errors appeared in the diagrams that might
cause trouble. \Vhen I checked the copies of
my original drawings I found that many of
the errors were my own, for which I am
sorry. I should have checked th e drawings
more carefully.

In Fig. 4, C I must go to the 0 output on
the JK and output can be taken from the 1
output. In Fig. 3 all of the 0 and - outputs
are reversed. This makes no difference on the
JK fl ip-flops on which both the 5 and C
inputs are grounded, b ut on every JK where
Sand C inputs are not grounded either the
Sand C inputs must be reversed or the 0
and I outputs reversed (not bothl ). The I
kHz signal from 51 can come from either
output of the fift h JK from the left in the
top row.

In Fig. 5, C I should be 100 pf. The 10K
resistor to the righ t of R3 should be marked
R4_ IC6 can he a Fairchild 900, not 800.

In table I. , the truth table for Fig. 6, the
row n, A. D, C, F, E, H , G, sbould be---- -- --n, A, D, C, F , E , H, G. In Fig. 6, <CD"
should go to tbe 1 output of IC2. l elO thru
IC 12 can be the same types as IC5 thru IC9.

On page 7, the last digit vacillates because
of the one cycle per gating period or one
count per gating period error inherent in a
digital counter. This is one place where it
is still correct to use cycles since we mean
cycles per gating period and not necessarily
cycles per second . The error will be 1 Hz
with a I second gate, 10 Hz with a .1 sec
ond gate or 100 Hz with a .0 I second gate,
etc.

The cost of the oscillator in Fig. 2 can be
red uced by using a Motorola MPF-I02 in
stead of the 3N 126. It is advisab le in this
case to red uce the oscilla tor supply voltage
to a value between 9 and 12 volts regu
lated .

Additional Notes on the
IC Electronic

Counter

74 73 MAGAZINE



BTl AMATEUR DIVISION

Holstrom Technical Products
4616 Santa Fe , San Diego, Ca. 92109

Au strCllia
The W ireless Inst itute of Australia
478 Victo ria Parad e
EilS' Melbourne

Brazil
Livraria Stark S/A
Calxa Postal 2786
Sao Paul I, SP Brazil

Enqlond
RSGB
28 Little Russe ll St .
London We i, Engla nd

Sho rt Wave Magalin e
55 Victoria Street
London, SoW. r

J. Coote
56 Dinsd a le Avenue
King's Esta te , Wallse nd
No rth um be rla nd, En gland

Germany
Richa rd Beeck
lister Platz 21
3 H annover, Germany

New Zealand
N,Z.A .R.T.
P.O . Box 5545
Auck land, New Zea la nd

Norway.Sweden-Denmark·Finlond
Esk!1 Persson SMSCJ P
Frot unagra nd I
194t'10 Uppla nd s Vasbv, Swede n

Republic of SOlith AfrlcCl
South Africa n Radio Re lay League
P.O . Box 391 1
Capetown, South Africa

BTl LK-2000

LINEAR
AMPLIFIER
For 55B, CW, RTTY
Maximun legal input
Full loading 80a10M

Rugged Eimac 3-1000Z
Dependable operation'
Easy to load and tune
No flattopping with ALe
Distinguished console

Instant transmit
High efficiency circuit
Designed for safety
Fast band switching
Real signal impact

Price •••• $7950 0
READY TO OPERATE I

MQ9Qzine
Subscription Agents

73
Foreign

the Motorola MECL series would be needed
for IC8 and ICg in Fig. 5 and for the units
decade only. Another approach would be to
beat the unknown fre quency with a crystal
oscillator to get a frequency below 10 mHz.
The frequency of a transmitter above 10
mHz can be determined by using the counter
to measure the fundamental oscillator fre
quency if it is below 10 mHz provided the
other stages are known to be multiplying
correctly. . . . W IPLJ

Soldering Is Easy
P. Sta n kie wicz, W 82ZNC

Well, soldering is exactly what I've said
it is-easy. Even if it is quite simple one can
have some of the wildest experiences with
soldering, as I have. The most frequent of
these is when you go to knock that excess
of solder off the iron and it lands right on
you. If there's one thing that can give you
a nice jolt, that's hot solder. This knocking
the solder off can also lead to other circum
stances. The one time I can remember was
when I h it the iron so hard on the table
that the tip cracked right off. One of my
not so frequent stunts is grabbing the iron
as if it were a pencil. After much pain and
a few scorched fingers, I discovered what
that handle was for.

How about that time when you had some
real tight work. There it was. that little

.connection buried down in there among
countless wires, capacitors, and res istors
how to get that iron in there with that big
fat tip was another problem. Mine usually
end up in a mass of melted insulation,
scorched capacitors, and a huge blob of
solder wedged in there. The connection
usually isn't even touched wi th the iron or
solder. .

What about soldering guns. Did you ever
press down on that connection a little too
hard. and have the tip do a right angle
bend?

Well. so much for the soldering guns and
irons. How about the solder? Solder on a
spool is easy to use, except when someone
solders it all together. Another thing is that
one can rarely spend more than a half-hour
over a soldering gun before becoming
asphyxiated by the smoke.

Oh, oh. I've got to stop now since I just
remembered I put the iron down on the
very seat I'm sitting on. T hat's all for
now 73eeeeee!!! ... W B2ZNC
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Reviewing the Heath
HW-16 CW Transceiver

Anthony R. Curtis KlRXK
E"st Church St.
Centre Hall, Pol. 16828

Bandswitching is in one front-panel switch
and transmitter tuning is simple. All you do
is dip the final plate current reading on the
front p an el meter-or peak the power outp ut
reading on the meter, whichever you choose.
There is a power level control on the front
panel which lets you vary the screen volt
age on the BGE5 final , raising or lowering
the input power of the transmitter. That way
you can stay within Novice limits or hoost
the rig's input to over 100 watts.

There are sep arate uf and rf gain controls
on the front panel so you can operate the
way you used to, running the af gain wide
open and adjusting the rf gain for listening
level.

To keep opera tion simple, the only other
controls Heath has put on the front panel
are the large ( 1% inch ) main-tuning knob
(which has that import ant smooth and hefty
feel ) and two sizes of crystal sockets .

Key jack, speaker outp ut jack, earp hones
jack, antenna jack (phono type ) , ground con
nector, VFO input jack, and VFO power
output socket are all on the rear ch assis apron.

Inside, the rig is quite simple and straight
forward .

The transmitter uses a BCLB as a modified
Pierce crystal oscillator and buffer amplifier.
The signal from that stage is amplified b y
the second BCL6, th e driver. The driver
stage functions as a tripler to 21 MHz for
1.5 meter operation. The final is a BGE5
getting 600 volts from a voltage-doubler
power supply. Low-power transmitter and
receiver sections receive 300 volts from the
power supply. The primary of the power

If you're jaded with high power SSB op
eration and tired of short-range QSOs on the
VHF bands, how can you put some life hack
into your h amming?

If you live in a tiny apartment and are
putting most of your time int o the intellectual
pursuits on a university campus, what do
you do to keep YOUT operating hand in?

Revert to the womh, go back to the good
old d ays. soak yourself in nostalgia and get
your kicks-that's what you do.

Fix yourself up with a lower power CW
transmitter, a reasonably sensitive and se
lective receiver, an old J-38, and a handful
of crystals for various spots around the C\ V
bands. Hook it all up to a decent antenna
and you can be hack in the swing of it in
no time at all.

T here's hardly a nything easier to build
than a QHP CW rig. Crystals are cheap . A
J-38, or similar key. is easy to come by. And
mod ern technology pennits small, inexpen
sive receivers with excellent sensitivity and
selectivity.

So, you get all set to put together just
such a rig . You reach for the parts catalog
and th e Heathkit wish-book falls off the
shelf. By coincidence, it flips open to the
pages showing equipment designed for Nov
ice operation. You decide to take a look at
some Heath circuits. Maybe you can pi rate
a good idea for the transmitter you hope to
b uild .

what's this? A three-band C\V transceiver?
\Vith a price tag that won't cut into next
semes ter's tuition? You pick up the book
and take a closer look at the Heathkit
I1W-16.

The piece turns out to be a complete,
crys tal-controlled transmitter and sep arate
VFO-tuned receiver in a small, table-top
package. The receiver tunes the first 250
kHz of 80, 40, and 15 meters. That means
you can work 40 after classes in the after
noon ; you can check into that 80 meter
traffic net later in the evening; and you can
' tart on a really challengin g DXCC on 15
meters; what with the sunspots opening the
hand to all points on the globe.

• ~

...,. ,- ' .
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transformer is protected by a circuit breaker
and turned ON /OFF by a switch on the af
gain control.

Grid-block keying controls the flow of
cutoff bias to all three transmitter stages.

The front-panel meter measures a sample
of rf output voltage at the antenna ("Rei
Pwr" ) or final cathode current ("Plate").

Stray transmitter rf, which might tend to
migrate toward the receiver sections, is kep t
ou t of the receiver's rf amplifier stage by by
passing to ground. A silicon diode, acting as
an "antenna relay." is biased during transmit
operation, permitting flow of current to
ground only. During receive, the diode is
unbiased and is effectively an open circuit at
low received-signal voltages.

The pi network is used in both transmit
and receive. Incoming signals follow a path
through the receiver from the rf amplifier
to a heterodyne mixer (with fixed-tuned
heterod yne oscillator) to a VF O mixer (with
manually-tuned VFO ) to an if amplifier, an
xtal-controlled p roduct detector, and two
audio am plifiers.

The manual rf gain control varies the
amount of cathode bias on the rf amplifier
tube (6EW6) . It also controls the cathode
bias to the 6EW6 if amplifier.

The heterodyne mixer is 'h of a 6EA8 and
the heterodyne oscillator is the other half of
that tube. The VFO and mixer share another
6EA8. The VFO tunes 1900 kHz to 2150
kHz. The if is at 3396 kHz. A 500 kHz crys
tal filter couples the VFO mixer output to
the if amplifier grid (6EW6).

One-half of a 12AX7 is the bfo, crysta l
controlled at 3396.4 kHz. The other half of
that tube is the product detector which pro
duces an audio signal equal to the differ
ence in frequency between the bfo and if of
the two input signals. The p roduct detector
outp ut goes through the af gain control to
two halves of an 6HF8, twin-stage audio
amplifiers. T he final audio is coup led through
a transformer to either speaker or head
phones (speaker connected at all times ).
When the 'phones are plugged in, their high
impedance mutes the speaker. There is a
2N1274 bias switch for receiver muting.

So, you consider a compact, three-hand,
crys tal-controlled, good-looking transceiver,
with full b reak-in and b uilt-in sidetones so
you can hear your own fist in the speaker or
'phones. You send in your check and the
twenty pounds of gear comes b y return mail.
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You unlimber the trusty soldering iron and
spend a few hours wiring the rig. You make
typically Heathkit-simple alignments. And
you hook up a 50 ohm, unbalanced antenna.

Having gone through the thick and thin
of ham radio over 14 years, you need a vaca
tion from building and testing wierd, special
purpose an tennas. You have little room for
anything fancy. So, you invest in a H y-Gain
18AVQ and relax (afte r pounding in four
eight-foot ground rods ) .

You d ig through the recesses of your apart
ment-sized [unkbox-In-a-suucase. Crystals at
3625 kHz, 7007 kHz, 7025 kHz, and 7044
kHz turn up. They will hit the three bands
just right. The old }-38 comes out of the
junkbox. A cotton swab makes a good cleaner
for the key contacts and your old Novice call
where it is scratched into the wood-block
base.

You hook everything together and warm
up the transceiver. Firing it up on 40, you
call a W 8 in Toledo. He comes back with a
F E signal report. You tell him he's your first
with a new Heath H\V-16 C\V Xcvr. He says
your signals are loud and clear despite strong
QRM on the band. Later, you have a solid
Q50 with a W2 in New York and another
with a \V4 in Georgia, both on 80. T he next
morning you fire up for a quick check on 15
at mid-morning. It sounds as if the entire
Comm unist bloc is on the air, so you plunge
right in , working three countries toward
that new DXCC.

One of your hang-ups is contest operat
ing-noth ing hot-shot, just leisurely. Not the
little contests, but the 55, VE /W, DX, FD,
and like that. You check the calendar. The
VE/ W contest is coming up in a couple of
weeks so you make tbe necessary arrange
men ts with the XYL for a fr ee weekend.

The con tes t weekend arrives and you
knock off about 7000 points with easy op
erating. You work all the Canad ian geo
graphical areas, save one. At three a.m. Sun
day on 40 mtrs you connect with a 3C5/VE8
and you know the little rig is sweet .

. .. K3RXK

VIBROPLEX
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$21.95 to $43.95
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N. Y. 3, N.Y.
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Dilemma In
Surplus
James Cole
714 Washington Street
Winona, MN 55981

Do you have an AN IT SQ- l ? I had one
for about three days, after which time I
was obliged to sell it back to its original
owner. Besides the one I had there is one
other, and I wouldn't be at all surprised to
lea rn that it is in the hands of some ham
who intends, perhaps. to salvage parts from
it or convert it into something useful around
the shack. What , you want to know, is an
AN/TSQ- l? Well, that's someth ing that I
can't really answer. I have a feeling that I
was just beginning to discover its capabilities
in the fashion of the blind man examining
the elephant. I got it working so that it did
something, but it p robably has potential that
I didn't even suspect .

My introduction to the "Tlsk--One'' came
on a Saturday morning last June while I
was on one of my periodic scrounging trips
to Andy's Super Surplus Store, Andy has
quite a varie ty of odds and ends, all of mil
itary origin . Here one could find everything
that was required to equip an army- twenty
years ago. According to local legend , Andy
has, from time to time, done a very lucra
tive business with various persons from
Central America. Knowing Andy as I do,
I'm sure this is nothing but rumor and
imagination. His pricing policy, if he has
one, is a secret he keeps to himself, though
I am positive that no one will ever accuse
him of not operating by the profit motive.
Basically he is a man of considerab le in
tegrity and as honest as anyone I know.

This Saturday morning Andy's curt greet
ing and dejected look signaled his feelings
as soon as I walked in the door. Directing
me to a huge pile of junk in his back room,
he explained that he had been tricked into
buying a bunch of worthless surplus from
a nearby Air Force base engaged in re
search and development work. It seems
that he had made a bid on a group of
items that included some slightly used uni
fonns and field packs. It wasn't until his
bid had heen accepted that he found that
he had also purchased a truck full of as-
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sorted electronic equipment. Normally Andy
didn't like to stock much radio or other
electronic gear as he found the demand
rather unstable. Usually, when I wanted
something specific, I would ask him for it
and within a week or two he would lo
cate it somewhere and buy it for me.

His new purchase was a windfall for me
and I quickly selected an armful of price
less items which I would be certain to need
when I finally got around to building my
super-dooper band-blaster. Then I came
upon the "T islc- One", packed in three olive
drab, metal sh ipping cases. It looked brand
new and was complete with everyth ing, it
seemed , excep t instructions, a fact I quickly
pointed out to Andy, It looked like there
were some good high-voltage filter capacitors
in it as well as some other components that
could be useful. There was no sense letting
him know that it was just the thing I
needed ; It would probably cost more than
I could afford anyway. Naturally I was
surp rised when he let me have the whole
thing, metal shipping cases and all, for
twenty-five bucks,

Examining my find at home I began to
think I had gotten a pretty good bargain.
It didn't have that smooth mass-produced
look of production models, but it was very
well built and obviously new. One of the
units was sure to he. a power supply. It
had a very ordinary looking ac line cord
and a single ON I OFF switch , Its packing
case held a large cable that was evidently
intended to connect it to the second unit,
which appeared to be the heart of the de
vice. Its inside was crammed with some
of the most sophisticated electronics that
I have ever seen. This was definitely state
of-the-art construction, or perhaps beyond
the sta te-of- the-art, as most of the world
knows it. It had, on the front panel, a set
of buttons like a push-button telephone and
a single button labeled "ACTIVATE". The
third unit looked very similar to a small
refrigerator and was made to be connected
to the second unit with a cable provided for
that purpose.

\Vhy not connect it up and see what it
does, I thought, Surely that couldn't hurt
and might prove to be very interesting. Be
ing one of those persons who thinks in
structions are something to be used only
as a last resort , their absence didn't bother
me. I was sure that my analytical mind
could ferret out the secret of this device with
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visited by an Air Force major and some
fellow from a very large electronics finn
[ hesitate to name. The civilian explained
that the object I had, the AN/TSQ- I , had
been built by his company and was being
tested by tbe Air Force. The tests showed
it to be unsatisfactory, though he didn't say
why. Nor did he offer to explain just what
it was supposed to do, or how it happened
to get in with a batch of surplus equipment.
Considering the price I paid for it, the
major made a very generous offer to buy
it back. Without being given the option of
saying no, or bargaining, I accepted the
cash he banded me and watched them load
it into their car.

As they left I did bear the civilian re
mark to th e major th at he hoped the other
one would be as easy to find. This, of
course, makes me believe that somewhere,
somehow another one has gotten outside
the area of their control, possibly the same
way mine did. If this is the case and if it
should happen, in some way, to fall into the
hands of a radio amateur, I hope that person
will tell me about his experiences. I won't
call him a crackpot or say he is imagining
things, because I will know he has some
thing really different. Whatever it is, the
AN/TSQ-I is a piece of hardware right out
of the future and I want to know more about
it . •

just a little experimentation. W hile hooking
it up I was thinking ahout the possible
uses it might have. Obviously the business
end of this thing was the box-like unit with
the door on it. It was roughly cubical in
shape, about eighteen inches on a side. Per
haps it was designed to process, in some way,
something that was put inside this box.
What were the possibilities? The inside of
the box provided no clues, as it was a
plain metal box, the walls about an inch
thick, possibly insulated. Could it heat or
cool? X-ray? Irradiate? Speculation, it ap
peared, was useless, so I decided to go
ahead with an "on-the-air" test. Upon
plugging it in and turning it on, a previously
invisible sign with the word "STANDBY"
lit up just next to the "ACTIVATE" bullon.
Amazing! What had been a plain metal panel
became a postage-stamp-sized sign. This
would bear investigating, but still the primary
problem puzzled me : What did this thing do?
While pondering this, the "STANDBY' L _

sign went out and an "OPERATE" sign
winked on. Why not, I thought, and punched
the "ACTIVATE" button, expecting almost
anything. Anything, that is, except what hap
pened. Nothing. Not a thing. It just sat
there and said "OPERATE". So it appeared
the machine was going to challenge my in
genuity. This, I could see, was going to
require some deeper consideration.

Of course it didn't really matter if I got
it to do anything or not, since I was just
going to disassemble it for parts, but I
knew that I would be bothered by my curi
osity, at least until I had exhausted all pos
sibilities. Since the box part of it was cer
tainly meant to hold something, I decided
that it needed something to work on. So
I popped an ash tray into the box and
again hit the bullon.

And it was gone! The ash tray had dis
appeared! A solid cast aluminum ash tray
had vanished without so much as a trace
of ash or dust remaining.

Well, that's the important part of the
story. The next day I "disappeared" some
other things without the slightest idea of
what was happening to them or where they
were going. I was still as innocent of its
purpose as I had ever been and now a
little scared to boot. I was playing with
power and forces whose magnitude I
couldn't even imagine.

Monday morning during breakfast I was
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Getting Your Higher Class License
Part III - Oscillation, Feedback, and Harmonics

So far in this study course for the new
Advanced class license exam in ations, we
have gone into radio wave propagation and
single sideband . This installment has some
what more immediate practical application
for the homebrewer-and warrants even
closer study if you happen not to be a
soldering-iron add ict . This round, we're
dealing with some principles of transmitter
design, construction, and operation.

The questions from the FCC study list
which we're examining this month are :

5. \Vhat are harmonics? How can the
generation of excessive harmonics be
avoided?

12. How do parasitic oscillations affect
circuits? What can be done to prevent
or eliminate parasitics?

13. \Vhat is backwave radiation? How can
it be eliminated ?

17. What are some common types of os
cillators employed in amateur equip
ment? How can each be id entified in
circuit diagrams? What part does
feedback play in these oscillators?
\Vhat points in the circuits should be
coupled to provide good Feedback?

18. \ Vhy is neutralization important in
amplifiers? What points in an am plifier
circuit should be coupled to provide
good neutralization?

As usual, we wilJ shuffle these questions
around a bit to pick out the subjects com
mon to all five, then set up some new ques
tions to bring up the key details of these
common sub jects. Incidentally, these are not
all of the questions on transmitters; two
more installments later will discuss the rest.

Of the five we're examining this month,
two deal directly with oscillation and a third
d eals with the prevention of oscillation by
neutralization. All three of these, indirectly,
are involved with feedback. A good ques
tion for us, then, is "What is feedback?" and
a natural companion to that one is "What
are feedback's effects?" .

"Backwave" is connected rather inti
mately with the keying of C\V transmitters.
Let's examine the whole area, with the ques-
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tion "How can C\V transmitters be properly
keyed?"

And harmonics are always with us . In this
case, let's use one of the commission ques
tions: "Whut are harmonics?" However, to
go deeper, let's not restrict ourselves to the
prevention of excessive harmonics; instead,
let's ask "How can we use harmonics pro-

I ?"per y.
Finally, let's return to the subject of os

dilators and try to answer the question,
"How man y types of oscillators are there?"
These six questions should provide enough
answers for the five on the study list, evel~

with their multiple parts.

What Is Feedback? Feedback-in its most
general meaning-is apparently one of the
most basic ideas in existence. One example
of it is the concept of "cause and effect" ; an y
time the effect "feeds hack" and modifies the
cause, result ing in any action, we're seeing
Feedback at work.

As another example, when you come to
the end of this page and turn the sheet to
continue reading. that's feedback. Your eyes
told you that the page had been completed,
and your hand turned to a fresh page. This
feedhack of information from eye to hand
resulted in the eye receiving new input, in
the form of the fresh page.

As we normally use the term, though, we
tend to think of feedback as something bad
like a cold - which happens to us only when
we're unlucky. \Vhen the mike line p icks up
rf and we transmit an annoyin g series of
howls rather than speech , we say "Feedback!"
when the final decides not to walt for any
rf to reach it, and takes off on its own, os
cillating wildly, again we yelp «Feedback!"
And we're right. The only thiog bad about
it. though, is that we have uncontrolled feed
hack at work.
Pig. 1 shows the basic principle of feedback
in block-diagram form. A little of the outp ut
of an amplifier is "fed back" to provide an
input signal. In any practical rf amplifier, we
can' t help feeding back at least some of the
output to the input. After all, we're radiating
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Fig. I. Here's hoW' feedback works. The feedbac:~

network takes lImplifier output end reduces it to
the desired "feedback fraction". This feedback
ene rg y is applied to the input and either cancels
o ut or adds to the actual input energy, to produce
the "effective input". The effective input is ampli
fied so that output is equal to effective input times
amplifier gain.

\Vhen we take the circuit of Fig. I and
apply a bit of the amplifier's output back
to its input as an add itional input signal, we
can always con trol both the amplitude and
the phase of the "feed back" signal. This
statement is true only if the feedback is
deliberately designed into the circuit; acci
dental feedback cannot he controlled.

Suppose, for instance, that we had an
amplifier with a gain of 10, and that we
take II 10 of its output hack to the input.
Suppose, additionally, that we arrange for
this feedback signal to be exactly 180 de
grees out of phase with the input signal
which produces it.

A l-volt input signal, in the absence of
the feedback, would produce a 10-volt out-

grees means that the two signals have no
phase difference at all.

A phase difference of 180 degrees means
that one signal reaches its most positive peak
value of amplitude at the same instant that
the other reaches its most negative peak
value, and that both signals pass through
zero amplitude at the same instant. In other
words. one is the mirror image of the other.

Two signals of identical amplitude but
180 degrees phase difference cancel each
other out. If amplitude is equal and phase
difference is 0 degrees, the result is a single
signal with twice the amplitude of either of
the original signals. If the phase difference
is anything other than 0 or 180 degrees, the
result will be a single signal differing in both
amplitude and phase from either of the
original pair.

ClJTI'UT
(GAIN . EFFICIENCY

OF INPUT)
I,

.....,.,,
INPUT,,

our signals throughout all space-and the in
put of the amplifier is also in that space.
This doesn't always cause trouble, though,
because we can make the portion of the out
put which reaches the input as small as we
like. by proper shielding and circuit layout.

Some types of circuits are more sensitive
to feedback than others, and some types of
components have feedback built right into
them. For instance, a high-gain amplifier is
more sensitive to any kind of signal than
one with a lower gain. And a triode tube,
with its high grid-plate capacitance, has a
built-in feedback path.

What Are Feedback's Effects? Contrary
to our general beliefs, the effects of feedback
are not always disastrous. In fact, as pointed
out a few paragraphs back, any cause-and
effect relationship involves feedback. With
out feedback, we could n't function.

The oscillator, a necessary item in both
our transmitters and our superhet receivers,
is an example of this. Feedback is essential
to the working of any oscillator.

The kind of feedback which gives us
trouble is uncontrolled feedback. So long as
we have it under control, feedback is useful.

But in order to control it, we must know
its effects. Up until now, we've been talking
about feedback in general. From here on, we
will talk ahout feedback only as it applies to
an uc signal. After all, that's the kind of
feedback we're most interested in , in examin
ing amplifiers and oscillators.

All ac signals have not one but two char
acteristics, known as "amplitude" a n d
"phase". Amplitude is the quantity we most
often call "voltage" or "current"- the relative
"strength" of the signal. However, voltage
or current must be specified as peak-to-peak,
R~IS , or "average"; amplitude is only relative
and needs no units or modifiers. Phase refers
to the number of full cycles since some arbi
trary starting point for the signal, with all
full cycles removed from the calculation so
that only a fraction of a cycle remains. Rela
tive phase between two signals of the same
frequency, for example, refers to a difference
in time between the starting points of the
two signals. Normally, phase is called either
"lead ing" or "Jagging", depending upon
which signal began first, and is measured in
"degrees" with 360 degrees eq ual to one full
cycle.

A phase difference of either 0 or 360 de-
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put. One-tenth of this, or I volt, is used as
feedback. Since it is 180 degrees out of
phase, it would exactly cancel the original
input signal.

But this leaves us with no input signal at
all, and this in turn makes the output level
zero. One-tenth of zero is still zero; this
means we have no feedback now. Nothing
is available to cancel out the input, and
output comes back to 10 volts .

The apparent contradiction here actually
doesn't happen in fact, because it takes a
finite amount of time (even though it's only
a few billi onths of a second ) for the feed
back to appear and do anything.

For example, when the I-volt input is
first applied the output rises to 10 volts-but
to get there it must pass through all the volt
age values between 0 and 10. And as it does
so, 1/10 of each of those voltage values is
fed back to the input. When output level is
a t 1 volt, feedback is 1/10 volt. This cancels
out 1/10 volt at the input, leaving 9 /10 volt
effective input signal. By the time this loop
is closed (because of the amplifier's built-in
time delay ) the output has already risen
some . If it is up to 2 volts by this time, the
feedback is 2 / 10 volt and the effective input
is cut down to 8 /10 volt. With 8 /10 volt in
put the maximum output value is reduced
from 10 to 8 volts; before this can level off,
though, the output has still been rising.

When output level gets up to 5 volts, the
feedback voltage has risen to 5 /10 volt.
This leaves an effective input level of 5110
volt; since the amplifier's gain is 10, the out
put level with a half-volt input will be 5
volts. Output level stops rising and stays
fixed at the 5-volt level.

The net effect of feedback upon this am
plifier, then, was to reduce the gain from
10 to 5.

Any tim e the feedback voltage is 180 de
grees out of phase with the input signal, the
primary effect is to reduce the amplifier's
gain. The amount of gain reduction depends
upon the original gain of the amplifier, and
upon the amount of feedback. Gain can be
reduced almost, but never quite. to zero.
Remember that any gain value less than 1
represents an actual loss in voltage or cur
rent (but may represent a gain in power,
and frequently does so ) . The cathode fol
lower is an excellent example of such a use
of feedback; in this case 100 percent of the
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output is fed back to the input. Gain is al
ways less than 1.

Let's take that same example amplifier
with a gain of 10 and try another application
of feedback to it. Let's feed back only 1/100
of its output this time, but we'll feed it back
with zero phase difference. This-in-phase
feedback-is known as "positive" feedback;
feedback out of phase ( 180 degrees dif
ference ) is known as "negative" feedback.

With an input signal of 1 volt, output
without feedback is 10 volts. The feedback,
1/10 volt, adds to the input signal though,
raising it to an effective 1.1 volts. Output
then rises to 11 volts. This increases feed
back-plus-ongmal input to 1.11 volts, and
output comes up a little more to 11.1 volts.
The loop goes on and on, with output climb
ing a little higher each time. Every increase
in the output increases the input signal by
11100 as much, and in turn increases the
output by 1/10 as much.

While it might appear that the process
could never end, it comes to a practical halt
when the new increase in feedback signal
is so small that it's smaller than the random
noise level always present in any electrical
circuit, and the output will stabilize at about
1.11111111 volt ( the exact number of dec
imal places to include depends entirely upon
t~e accuracy of your test equipment) .

If we increase the positive feedback per
centage to be 5 /100 of the output with the
gain still fixed at 10, we get similar results
but with a much larger increase in effective
gain.

A Lvolt input gives 10 volts out, and a
feedback signal of 1/2 volt. This raises the
effective input to 1.5 volts and gives us a
15-volt output signal. This, in tum, in
creases the feedback signal to 3/4 volt and
brings effective input level up to 1.75 volts .
Output, in turn, climbs to 17.5 volts. Now
the feedback amounts to 7 /8 volt, or 0.875
volts, and effective input climbs to 1.875
volts. Output comes up to 18.75 volts.

No matter how many times we follow
this loop around, though, the output will
never get higher than 20 volts with a l-volt
input signal. In fact, it won't even reach 20
volts in any practical number of repetitions.
Since it takes only a few billionths of a
second for our signal to make the trip around,
it can reach the 20-volt level rather rapidly.

To prove that the 20-volt level can't be
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back fraction and gain is sub tracted from
1. If feedback is negative , the sign of the
feedback fraction is also negative and the
"sub traction" p rocess turns into addition . If
feedback is positive , the feedback fraction
is positive and the product is sub tracted
from 1.

The results of this formula are shown as
graphs in Figs. 2 and 3. These graphs were
traced from several p roduced by an elec
tronic digital computer solving the feed
back formula for amplifiers with fixed gains
of 10, 20, 30" and 40, and show the gain
with-feedback for various feedback frac,
tions ranging from 100 percent negative
feedback up to 10 percent positive feedback.

Notice how rapidly the gain-with-feed 
back fi gure climbs, in Fig. 3, when the pro
duct of feedback fraction and amplifier gain
gets close to 1. With amplifier gain of 10
and feedback fraction of 10 percent, or
ampli fier gain of 20 and feedback of 5 per
cent, or gain of 40 and feedback of 2.5 per
cent, the gain figures run righ t off the top
of the scale despite several changes of scale
calibration .

A look at the formula shows why this
happens. When the product of feedback and
gain equals 1, and feedback is positive, the
gain-with-feedback becomes Gain / O. Divi
sion b y zero, though technically not possible ,
appears to yield a quotient of "infinity." This
would ind icate that gain becomes infinitely
large under such conditions .

Assume, for exam ple, that we take our
gain-of- If) example amplifier and put in 10
percent positive feed back. \Ve already know
that if it has 9.9 percent (99 / 1000) feed
back. it has a gain of 1000 and that increas
ing the feedback any more will increase the
gain also.

Remember, too, that every circuit has
at least a microvolt or so of random «noise"
signal circulating at all times.

This millionth-of-a-volt "noise" signal
would be am plified b y at least 1000 times
to produce a l -millivolt output, with 9.9
percent feedback. W ith feedback of 9.99
percent , the output would be 10 millivolts.
With 9.999 percent feedback, we would get
II IO volt output. With 9.9999 percent, 1
volt out . The closer we get to 10 percent,
the closer the gain becomes to "infinite" .

But if gain is "in finite", then we need
have no inp ut signal at all- not even the

1 - ( FB) x (Gain )

IT""
!f-

GAIN VS % FEEDBACK 1
AMPLIFIERS WITH t:
OPEN~ LOOP GAIN
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PERCENTAGE OF FEEDBACK

Fig. 2. Gain-with.feedback for various feedback
fr actions ranging frorn IOO'Yo negative feed back up
to 10% positive feedback.

exceeded, let's assume that we have reached
the 20-volt point. OUf feedback fraction is
5 / 100 so the feedback voltage is exactly 1
volt . T his 1 volt adds to the original I-volt
input for 2 volts effective input. The ampli
fier's gain of 10 brings this up to 20 volts.
But that was the output we assumed we
already h ad ; there was no increase in outp ut.

If we increase the feedback p ercentage
to 99 / 1000 of the outp ut, we get fantastic
gain from our originally modest amplifier .
Without going through the loops to p rove it
(you can, if you like, just as we did above ),
we' ll just say that the effective gain is 1000.
This is 100 times greater than that of the
amplifier alone.

What we have been showing is that nega
tive feedback always reduces gain, and pos
itive feedback always increases it.

In older days, positive feedback was
known as "regeneration" and negative feed
back as "degeneration" ; you may find this
langu age on examination questions since it
is still in wide use among old timers. One
of the clearest examples of the use of posi
tive feedback is the regenerative receiver.

The effects of feedback upon gain are
wrapped up in a single algebraic formula
which is just as worthy of being memorized
as is Ohm's law . It goes:

Gain

2

•
9

I
-oo -90 -80 .:ro -60 -50 p40 -30 -20 ~IO 0

10

And means that the gain with feedback ' is
equal to the gain without feedback, divided
by the remainder when the product of feed-
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Fig. 3. The gain-with.feedback figure climbs rapid ly
when the product of feedback fraction and ampli_
fier ga in gets close to I .

PERCENTAGE OF FEEDBACK

inescapable "noise"-to produce all the out
put we might want!

The result is that this amplifier is now
producing all the input it needs; no "outside"
input is necessary. \Ve have, in fact, made it
into an oscillator.

That simple factor, feedback fraction
times amplifier gain, is actually an indication
of whether any circuit can oscillate. When
ever the p roduct of positive feedback frac
tion and amplifier gain is equal to or greater
than I, then the circuit not only can but
must oscillate.

And this fact is the reason why we have
spent so much time developing the idea of
feedback, in order to answer questions about
oscillators, parasitics, and neutralization.
Now that we know why a circuit can os
cillate, we're ready to look at the details.

We have two major types of feedback,
positive and negative. To oscillate, a circuit
must have positive feedback. and the "cri
terion of oscillation'" that feedback limes
gain must equal 1 (or more ) must be satis
fied . Any less feedback will prevent oscilla
tion .

lf both positive and negative feedback
are present in a circuit, that feedback with
the smaller feedback fraction will cancel out
part of the other kind, so that the result is
always just one kind of feedback-but with
a smaller amount of it.

This means that if we have an amplifier
which has, by accident, enough positive
feedback built into it so that it oscillates, we
can deliberately add some negative feed
back to cancel out part (or all ) of the post
tive feedback and halt the oscillation.

This process is called "neutralization"
when it is applied to an rf amplifier.

In some cases, it's easier to visualize the
neutralization process with some other images
of it. but it always involves putting in some
negative feedback to make oscillation im
possible.

"Parasitics" are oscillations in an rf am
plifier (or other rf circuit) which are not
wanted and which have no apparent rela
tion to the desired functioning of the circuit.
For instance, many amplifers in the HF
range (3-30 MHz) have parasitic oscillation
in the VHF range between 40 and 400 MHz.

These oscillations usually occur because
of accidental feedback paths from output
to input, which are effective only at the
higher frequencies. Often. they are due to

10

+10

••••••

ll.
;"

•••••;
••s
•••

••:
••

•••

••••••••••••••••

••••:
••:
••

•••:
•:
••••••:

••••••••••••••••

••;
•;
:
;

:
•••:
•••••••••

••
i
••

I
••

•;
•:
•••;
•:
•••••
i
:
[

••••••••••:
••••

••:
;
•:
••••••
••••••••••
••
:

•••:
•••;
•••••

•••
•••••••:
•:
••••

-"

"• •
""•••• •• •• •• •• •• •• •• •: .

"""""••••"""• •: .
• •••
"

• •• •• •• •• •• •• •: :
• •• •• •• •• •• •• •

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

••••••:30 ::
; :: 20
• •• •• •• •

+5

.'••••.-.'.'.-.--

: :
: :
• •• •• •• •: :
: :
• •• •: :

• •· :40 ;

• • •• • •: • •• •• •• • •• • :• •• • •• • •• • :• •• • •• • •• • •• • •
• •• • •• • •• • •• • •• • •: • :•• • :• •• • •: • :•• • •• • •• • •• •

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

o

• •: :• •:: :
:: :.' .
i· I

.. :., .. ' .. ' .. ' .:: :.' .:: :., .. ' .:: :.: .

r--r""""""'--"u

-5

~.: ,......." ~........ ,/
",/ .'• •...... ,"

"'...'-..................
-10

40

30

70

20

10

80

60

200

90

400

300

100



•

Fig. ... Parasitic suppression is simple t o
accomplish. These suppressors kill ga in at
th e parasitic frequency without appre
cia ble effects lit the desired frequency
of epereflen, See text for detllils. IAl

o
rc~'"PlATE: TANK

(Bl

physical charactistics of the tubes and other
circuit components. For instance, the con
necting leads from amplifier. tube plate to its
tank circuit may show up as a high-imped
ance resonator at VHF, while the tube's gain
may still be adequate to make oscillation
possible.

In addi tion to providing spurious and il
legal output signals, parasitics are rather
destructive to equipment. Since they were
not accounted for in the original design or
in the operating and tune-up procedures,
they often cause tubes to draw excessive
current. The high voltages generated by the
resulting unloaded oscillator also cause
breakdown of insulation and overheating of
coils. And it's almost an inviolable rule that
an amplifier full of paras itics won't amplify
the intended signal properly. T he parasitic
changes the tube's operating point in an un
predictable manner. Linea r circuits become
mixers, mixers act as distortion generators,
etc.

Fortunately, parasitics are relatively easy
to control once they are identified and traced
to their originating stage. The control is so
easy that most published construction pro
jects, and virtually all factory-designed gear,
includes parasitic suppression as a basic part
of the design. The trick is simply to destroy
gain at the parasitic frequencies. Then os
cillation is impossib le.

T wo of the most common techniques for
killing gai n at parasitic frequencies are shown
in Fig. 4 . The simplest of the two works in
most cases, and is recommended whenever
the parasitic is at a frequency far removed
from that at which the circuit is supposed
to operate.

This suppressor consists simply of three or
four turns of No. 18 or No. 20 wi re wrapped
around a 47·ohm 1- or 2-watt composition
resistor. The wire acts as a tuning coil,
tuned hy its own distributed capacitance,
for the parasitic frequency, and the resistor
swamps out the Q of the circuit. This re-
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duces gain below the critical amount needed
for oscillation. At the normal operating fre
quency, the few turns of wire have almost
no effect except-and this is vital-to short
out the resistor so that it can't affect normal
operation either.

when parasitics occur close to the desired
operating frequency, though , the simple and
direct approach doesn't do much except cut
down on desired output and burn up sup
pressors. Then the link-coupled suppressor
of Fig. 4 must be used. In this one, the trim
mer capacitor and small coil together couple
all the parasitic energy out and trap it,
without affecting output at the desired Ire
quency. The trapping tank reduces circuit
gain at the parasitic frequency so much that
it can't oscillate, but has little or no effect
at opera ting freq uency. This is especially
recommended for the 50·MHz operation and
higher frequency use.

Another key point in the prevention of
parasitics is to take care in construction of
the circuit originally. Make sure that no
"sneak" paths exist to couple output back
to input at parasitic frequencies. Use single
ground points whenever possible. VHF and
UHF opera tors normally experience less
parasi tic troubles than do their HF brethren,
simply because the construc tion care required
to make VHF and UH F amplifiers function
at all also acts as built-in parasitic suppres
sion. The moral is: build every rig as if it
were a UHF unit, and less parasitic prob
lems wiII resu It.

\Vhen we icant a circuit to oscillate, we
still want to be certain that it oscillates only
at the frequency we desire. Contrary to some
heliefs, it's not on ly possible but easy for
an oscillator to suffer parasitics. It's only
more difficult to find them, since the desired
rf oscillation is always in the circuit and
many of the standard tests for parasitics
(output in the absence of input, etc.) do
not apply.

At low power levels, such as those in-
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Fig. 5. Similari ties between oscillator (AI and neutralized amplifier IS) are shown here. Particular type
of neutra lization shown is ca ll ed "link neutralization" since link coupling of input and output are used.
Note that only d ifference is reversal of connections between links, to reverse phase of feedback ener~y.

valved in most oscillators and all receiving
rf amplifiers, and at low frequencies, one of
the most effect ive parasitic-stoppers is a
1000-ohm }f-watt composition resistor con
nected to the grid pin of the tube, in series
with all other grid connections. This reduces
gain sligh tly, but the reduction is much
more marked at parasitic frequencies than
at the normal operating point.

While we're on the subject of oscillators
it's a good time to go into some of the
details we need about them. The only major
difference between an oscillator and a neu
tralized amplifier is the phase of the feed
hack. It follows that there are as many ways
to arrange an oscillator circu it as there are
to apply feedback around a loop- and each
way has its own name.

\Vhen dealing with rf oscillators, though,
we find there are two major classes. All, of
course, arc tuned to some specific frequen
cy, and the classifications deal with their
tuning.

The two major classes are «fixed tuned"
and "variable frequency" oscillators. Most
"fixed tuned" oscillators employ quartz cry
stals as their tuning elements, and conse
quently the more common names for the
classes are "crystal" and "variable frequency"
oscillators.

This isn't the right place to go into ex
treme detail on how a quartz crystal works.
We'll just say for now that it acts the same
as a very-high-Q tuned circuit, and looks the
same to the oscillator.

The tuned circuit, whether fixed (crystal)
or variable (L-C), can be considered as a
part of the amplifier inside the feedback
loop. I t serves to make the amplifier's gain
variable with frequency. At the frequency to

which the circuit is tuned, gain is maximum;
at all other frequencies, gain is lower.

The feedback formula shows us that any
feedback circuit will oscillate if feedback
is positive and the gain-feedback product
is greater than "I". This, in turn, shows us
how feedback affects an oscillator.

If too much feedback is used the gain
feedback product will exceed "I" over a
band of frequencies rather than at a single
point. If not enough feedback is available,
the p roduct wiII never be greater than "I"
and the circuit cannot oscillate. For most sta
ble operation, the gain-feedback product
should equal "I" only at the frequency at
which output is desired. This means that
control of feedback is somewhat critical.

The high er the "Q" of the tuned circuit,
the greater will be the gain and the less
feedback will be necessary for high stab ility.
This is sometimes described as a "ligh tly
coupled" tuned circuit, but either image of
the p rocess is equally correct.

Fig. 5A shows one type of oscillator cir
cuit; we'll look at q uite a few other types in
a later part of this art icle.

Right now, let's move over to "neutraliza
tion ." The major d ifference-in theory, at
least-between a neutralized amplifier and
an oscillator is the phase or "sign" of the
feedback.

For example, Fig. 5B shows a triode rf
amplifier neutralized by the "loop" method.
Notice the similarity between this circuit and
that of Fig. SA.

Neutralization is necessary in most rf
amplifiers which operate at any appreciable
power level because inescapable stray feed
back usually exists. Since it is not controlled,
it may be either positive or negative in sign.
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approaches usually may be adjusted safely
only when power is off; feedback paths
change when power is applied, so they are
more difficult to ad just accurately.

Even the bridge circuit, however, is a
feedback affair. Note that the ou tput is cou
pled to the input by two paths, and that
these paths have opposite phase relation
ships. This is what balances the brldge-.
but it's also a feedback cancellation.

How Con CW Transmitters Be Properly
Keyed? We could use twice as much space
going more deeply into feedback, oscilla
tion , and neutralization-but if we're going to
cover all the q uestions this time, we must
turn our attention to keying.

It mi ght appear that keying of a CW
transmitter is the simplest thing imaginable.
All we need to do is to let the rf go out
when we want a dit or a dah, and hold it
in the rest of the time.

Unfortunately, it's not all that simple. The
keying waveform cannot be a simple and di-

Fig. 6. " Brid ge" neutrali%ation is th e most common
type. Circu it A is the way it is normally drawn.
Circuit B emphesbes the balanced-bridge method of
opera tion. When ratio Cn/Cbp equals Cgp/Cin,
the bridge is balanced and no output signal can
get bad to input. Alternate viewpoint is that neg
ative feedback through Cn balances positive feed
back through Cgp.

If it's positive, and if the amplifier has
enough gain, oscillation will result.

Even if no oscillation occurs, the "regen
eration" that does exist will make the
amplifier's performance somewhat unpred ict
able. It can easily cause a "linear" to pro
d uce distortion at only one or a few specific
ou tput power levels. T his means distortion
may occur d uring only a part of a syllab le,
with the amplifier operating perfectly at all
times. Such problems are difficult to locate
and correct; neutralization of the amplifier
is always a recommended first step.

A perfectly neutrali zed amplifier will have
no effect ive feedback; all that is accidentally
present has been cancelled out by that put
in during the neutralization process . Most
neutralized amplifiers are sligh tly over-neu
tra lized. The only effect of this is a sligh t
reduction in gain-coupled with the provi
sion of a safety margin, should operating
cond itions change slightly. A badly overneu
tralized amplifier, though, may oscillate. In
theory, it shouldn't but when excessive feed
hack of ei ther sign is present an rf amplifier
often changes its characteristics so that the
sign of the feedback changes also. T his is
sometimes attributed to Murphy's First Law
of Physics, which declares that "If anything
can go wrong, it will!"

We mentioned in passing earlier that in
some cases, the "feedback" approach might
be more complicated than an alternative .
Fig. 6 shows this alterantive. Fig. 6A shows
the actual circuit of the «bridge neutraliza
tion" idea, while the active part of the circuit
appears in Fig. 6B.

T he idea here is to account for all feed
back paths as legs of a bridge circuit , and
then to balance the bridge so that no path
exists between the input and the output of
the amplifier except that feedback-free path
provided by the electron stream within the
tube. Stray capacitances involved are shown
as dotted-line components and leads in
Fig. 6A, to identify their nature, and simi
larly in Fig. 6B, to show where they fit into
the hridge.

This circuit is neutralized by adjustment
of the value of capacitor en' The great ad 
va ntage of this circuit over more common
means of neutralization is that it may be
adjusted with full power applied, under op
era ting condit ions, since the adjustment is
far removed from the high-voltage area of
the amplifier. More conventional feedback
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Fig. 7. Various factors in the keying of CW trans
miHers are illustrated here. The third and fourth
lines from the top show the ideal case ; the remain
ing three are to be avoided.

rect "make and break", because this will
produce a splattering type of interference
known as "key clicks". Other things can
also go wrong.

Fig. 7 shows a few of the considerations
involved in proper keying. All the lines in
this picture represent the waveform of the
letter "V", sent in C\V. The top line shows
the way we normally think of the character.
The squa red-off sharp edges, though, will
produce key clicks (which are exactly the
same as "spla tter" or "buckshot" on the
phone bands) , and clicks are illegal. This
waveform, then, is too "hard" for use.

H all the edges are severely rounded, as
shown on the second line, we won't have
any key clicks-but it may he difficult to teU
when a dit or a dah ends . This keying is too
"soft" ; that is, it tends to run together.

The happy medium is something in be
tween, as shown on the third line. Edges
are slightly rounded . but the transitions are
sharp enough to he readily distinguishable.

All three upper lines show only the key
ing waveform. The lower two show the ac
tual rf output signal, hoth with the proper
ly keyed waveform.

If everything is working right, you will
get the output shown on the fourth line.
\Vhen the key is down , maximum rf goes
out. \Vhen the key is up, output is nothing
at all .

Many rigs, though , suffer the ailment
known as "hackwnve", which is shown on
the hottom line. Maximum power still goes
out wh en the kev is down-but with the key
up, power doesn't drop to zero. It remains
at an appreciab le level. We've exaggerated

it here, but if even as much as 1 to 10
watts goes out (from a 1000-watt rig ) that's
enough bcckwave to be heard around the
world!

Radiation of this bnckwave occurs be
cause of faulty keying-circuit design, and
the only cure is to bring the keying circuits
up to standard . If low-power stages are
keyed, then you must make sure that all
stages from the keyed stage to the antenna
cannot produce output wh en the key is up.

One of the most certain cures for back
wave radiation is the installa tion of "full
break-In" capab ility. This requires that the
oscillator be inoperative whenever the key
is up; without any rf generator in action, it's
d ifficult to get rf radiated. There's not room
here to go into the details of achieving this
(and it's beyond our scope anyhow ) but
most of the manuals have extensive infor
mation on break-in keying.

How Can \Ve Use Harmon ics Properly?
In an earlier portion of this series, we
brought out that "sidebands" were not an
unmentionable ailment, but were actually
necessary for any communication. "Har
monics" fan into the same category. The onl y
bed harmonics are those which we aren't
controlling.

The word "harmonic" as we use it in radio
refers to a "harmonic frequen cy", which is
any frequency that is an even multiple of
some other frequency.

This is, if our original frequency hap
pens to be 3500 kHz, then the first harmonic
is the starting frequency times 1, or 3500
kHz itself; the second harmonic is 3500
times 2, or 7000 kHz; the third IS 3500
times 3, or 10.5 ~lHz ; the fourth IS 3500
times 4, or 14 ~IHz, and so forth .

The "official" textbook definition for a
harmonic is "a frequency which is an in
tegral multiple of" another frequen cy. The
"other frequency" which we start with is
known as the "fundamental", and the fun
damental and the first harmonic are always
the same frequency (any number times 1
equals itself! ) .

It doesn't take much imagin at ion to dis
cover that any frequency must be a har
monic of a t least one other frequency; the
mathematicians in our midst have probably
already concluded that any frequency is a
harmonic of an infinite numher of lower
frequencies. This should make it obvious
that harmonics can't he all had.

eAO eASE OF
8ACKWAVE

ENVELOPE
INCLUDING RI'

F'flOPER I<EY lrtG
WAVEFOf'lM

TOO SOFT
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As we use the term, though, we usually
think of our intended output frequency as
the "fundamental", and the "harmonics" we
speak of then are multiples of this intended
output . These harmonics, since they are not
the intended outp ut, are usually undesir
able. The Commission frowns upon them
heavily; "excessive" harmonic content for
legal purposes amounts to just about any
harmonic radiated at levels st rong enough
to he detected outside your shack.

Inside a transmitter, we frequently gen
erate harmonics deliberately. Examples in
clude VFO's running in the 160-meter band
to produce final output at 7 or 14 MHz, and
the frequency-multiplier chains which make
crys tal control possible at VHF and UHF.

To generate these harmonics, we usually
run higher-than-normal grid b ias levels on
the amplifier stages involved, and drive these
stages ra ther heavily. In addition, we tune
the output circuits to the frequency of the
desired harmonic, rather than to the fun 
damental frequency at which the stage is
driven.

To avoid the generation of excessive har
monies where they are not wanted, such as
in fin al-amplifier stages of C\V or AM trans
mitters, we can simply reverse these prac
tices: run the minimum necessary grid bias,
hold drive to the lowest level to get desired
output, and take care that the output cir
cuits are tuned to fundamental rather than
harmonic frequency.

These three simple precautions frequent
ly are all that are necessary to control har
monics. Occasionally, though, even more
steps are necessary.

One excellent method of control is to
use an antenna tuner between transmitter
and antenna. This puts one or two (in some
design s, three ) more tuned circuits in the
transmission line, and helps reject any har
monic energy which may he sneaking out.

Use of single-band dipole antennas (half
wave center-fed) provides excellent reduc
tion of even-order (2nd, 4th, 6th, etc. ) har
mon ies since these frequen cies see very bad
mismatch at the antenna. It doesn't help
much against the 3rd, 5th, 7th, etc., though,
since odd-order harmonics see almost as good
a match as does the fundamental frequency.
Fortunately, most antenna tuners do an ex
cellent job of red ucing the 3rd and higher
harm onics, and if any harmonics get through
one usually only the 2nd gives trouble. This
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means that using both a tuner and a single
hand antenna will normally assure freedom
from harmonics.

Low-pass filters of the TVI-prevention
type are frequ ently used in efforts to reduce
harmoni cs, but their effectiveness is appreci
ab le only in the IO-meter band. Any low
pass filter which will pass 10 meters cannot
reject the 2nd harmonic of 20-meter energy
- and usually won't do very well at reducing
2nd harmonics on 15 meters either!

Experience has shown that most hams
having trouble with too many harmonics are
also having trouble in tuning their finals. A
careful check on the final-amplifier tuning
will go far toward eliminating the most
frequent cause of citations for "excessive
harmon ic radiation".

How Jfany Types of Oscillators Are
Th ere? One of the FCC study queslions
number 17 on the list-calls for a listing
of "some common types" of oscillators em
ployed in amateur equipment. T o answer
this one, you'll need to know the charac
teristics of several of the common oscillator
circuits.

Any oscillator consists of an amplifier to
gether with a positive-feedhack network to
permit oscillation. Additionally, any oscillat
or used to generate rf at a fixed frequency
contains a tuned circuit or "resonator" to
control the frequency of oscillation.

Either an L-C circuit or a quartz crystal
may be used for frequency control. The two
are eq uivalent in their action, but the crys ta l
is much more precise (and much less easy to
vary in frequency rapidly ). Most of the com
mon oscillator circuits come in either VFO
or crys tal varieties.

The feedback network mav be located
•

almost anywhere in the circuit, so long as
it manages to couple a part of the output
hack to the input. It may be in the plate
circui t (Annstrong, TPTG ) , in the grid
circuit , or in the cathode (Colp itts, Hart
ley ) .

Figs. 8 through 12 shows some of the
more common rf oscillators used in amateur
eq uipment. In each of these. the feedback
network is indicated by heavy lines. \Vhile
all are shown with link-coupled output
from the resonators, in practice many other
types of ou tpu t coupling are possible. We'll
go into this in a little more detail after we
examine the features of the various types.
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used in receivers, and to a smaller extent
in transmitters.

Fig. 12 shows what is probably the most
widely used oscillator circui t now in exist
ence; it goes under three d ifferent names,
which identify the three variants shown as
"A" "B" d "C", ,an .

Fig. 8. Armstrong oscillator; feedback is via "tickler"
coil.

F ig. 8 shows the circuit known as the
Armstrong oscillator, which places the res
onator in the grid circuit and couples the
output back through a link or "tickler coil"
directly to the resonator. This was the origi
nal oscillator circuit, but is now used only
in receiver circuits if at all.

r" .. .-~--.,...-.,
•
~

-r-•

I
Fig. 9. Tuned -plate tuned.grid oscillator has feed.
beck through grid-plate capacitan ce of tube.

\I ---
-'" " 1~ -I r7,

Fig. 11. The Hartley oscillator can always be ide n
tified by cath ode tap on coil .

Differences in the three are exclusively in
the resonator arrangements. The circuit at A
is known as the Colpitts oscillator; it features
a high-capacitance, low-inductance resonator,
and can be designed for exceptionally pre
cise tuning. That at B is called the Clapp
oscillator; its resonator is high-inductance,
low-capacitance, and is series-tuned rather
than parallel-tuned. It has good frequency

I

[-
1

stability but covers a wide tuning range with
very small changes of capacitance.

When a crystal is used as the resonator,
the circuit at C results. It is known various
ly as the grid-p late circuit and as the crystal
Colpitts circuit.

Al! tbree obtain their feedback from the
voltage divider composed of capacitors Cl
and C2 in the grid-cathode circuit. Effec
tively the circu it is identical to the Hart
ley arrangement, but the feedback is easier
to ad just since C2 can be a trimmer capaci
tor, adjusted for best operation in any given
layout and conditions. This capacitance volt
age divider is one of the identifying features
of this group of circuits; the resonator dif
ferences are the other, which distinguishes
which member of the group is being shown.

(AI (81 (el
Fig. 12. Capacitance feedback circuit goes under
various names, depending on the tuned-circuit ar
rangement. See Text.

.. .. _--• :~

~ ;~• ---... 'P tr" r

Fig. 9 shows the "tuned plate tuned grid"
circuit. with separate resonators in the grid
and plate circuits . The feedback path here
is through the tube itself; the circuit is iden
tical to a triode amplifier without neutraliza
tion. To oscillate, the plate circuit must be
tuned to a frequency sligh tly different from
that of the grid. Stability isn't the best; the
circuit is now used only seldom in this Form.

Fig. 10. Miller crysta l esellletcr is simply a crystal
version of TPTG circuit ( Fig. 9.). with crystal re
placing grid tank circuit.

It does, howevr, lead directly to the Miller
crystal oscillator circuit of Fig. 10; the only
difference is that a crystal is used as the
grid resonator. This circuit is extremely sta
ble and is widely used at all HF and VHF
frequencies.

Fig. I I shows the Hartley circuit; its
identifyin g characteristic is the tapped res
onator which provides feedback by means
of the cathode circuit. This circuit is widely
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THE DRAKE
T-4XB

TRANSMITTER
The Dra ke T·4XB offers many fine features • • •
Solid stole linear pe rmeability tuned VFO with
1 kc read o ut a nd 100 cycle stability. 80 thru
15 meters co'm plete ly and 28.5-29.0 me of 10
meters w ith crystals suppl ied. Transceive s w ith
R.4, R.4A, or R·48 Receivers. VOX o r pn.
Ope rate s 5SB/ AM/ CW. Conserva tive input
power rating : 5SB & AM-200 wa tts PEP, CW·200
wotts . • • Plus many other features . • .

T-4XB Transm itter $430.00
AC-4 AC Supply $99.95

We olso have 0 large selection of used
equipment. Write for Latest Complete list

The two capacitors which couple to the
resonator are very small. One pF is a typical
value for each. The resonator effectively
shorls out all energy except that at the fre 
quency to which it is tuned, and the net
result is a very low actual feedback fraction
- just enough to permit oscillation.

Output is very low, several stages of b uffer
amplification are necessary before the cir
cuit's output can be used for any purpose.

The only ad vantage of this circuit is that
it is a VFO which is more stable than most
crystals. Drift is almost undetectable in a
well-bu ilt F ranklin oscillator. Much more
circuitry is needed to do this, however, and
so the circu it has not gained popularity.
The circuits shown in Fig. 8 through 13
should be suffi cient to permit perfect scores
on this portion of the license examinations.

Next l nstullment. This has been an over
length installment because of the material on
oscillation and neutralization: Next time out
we'll a ttemp t to even the scales b y forgetting
transmitter d esign for a while, and looking
at the p roblems of antennas and transmis
sion lines. Until then, good DX and happy
studying. •

ALSO IN STOCK
R-48 Receiver $430.00

a nd other Dra ke a ccessorie s
#,o",o,o""o,o"""o"oO,O""O,g,q,

&~RADIO
POBOX 311 CONCORD, N H 03301

fONE 603·nS·3J~8

1111I111I11 OPEN HOUSE SEPT. 14th, 19681111I1111I1

I

.,.

.,'"
Fig. 13. Ty pical circuit of eleetren-eeupled oscillator.
Screen grid serves as "plate" in crystal Colpitts
circuit here, while output is taken from the aet~al

plate. Values sho.....n are suitable for use from 7
through 9 MHz, for output from 7 through 3b MHz.

All of these circuits are illustrated with
triode tubes. Any of them, however, can be
made «electron-coupled" by treating the
screen grid of the tetrode or a pentacle as
the triode plate shown in these illustrations.
Output can then be taken from the actual
plate , with little effect upon oscillator op
era tion. Fig. 13 shows a crystal Colpitts os
cillator connected in this manner. The tuned
circuit in the plate is adjusted for outp ut
at the third harmonic of the crystal fre
quency. This circuit is ideal for getting 25
Mllz output from 8.3 ~IHz crystals, for
50-~ t l [z transmitte rs.

This brief listing d oesn't by any means
exhaust the list of possib le oscillator circuits .
Almost any means of getting feedback around
an amplifier can be, and has been, used.
One example is shown in Fig 14.

••
Fig . 14. Franklin two-tube osci llator ci rcuit uses ex
tremely small coup li ng capacitors to eli minate f re
quency drifts. This circuit, if well made with solid
const ructio n, can outperform most crystal oscillators.
Output, however, is exceptionally low.

This is known as the "Franklin" oscillator;
it consists of not one but two stages of
amplification, connected in a loop which
provides virtua lly total feedback. In fact,
if the resonator were not connected, this
would act as a muItivibrator rather than as
an rf oscillator.
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Motorola PNP VHF/UHF Transistor

NEW PRODUCTS

Amperex Fast Recovery
Silicon Rectifier Diodes

A new series of power rectifying diodes,
d esignated BYX-30, is now available from
Amperex Electronic Corporation for use in
fast switch ing ap plications such as high fre
quency power supplies, thyristor inverters,
and multi-phase power rectification circuits .
With working voltages from 200 to 600 V,
the BYX-30 series offers switching speeds up
to 200 amperes per microsecond at fre
quencies as high as 50,000 H z with minimum
power loss due to reverse recovery. Average
forward curren t capability for the series is
14 amperes. Controlled-avalanche charac
teristics for the 200 Volt unit are 250 volts
minimum breakdown and 515 volts maxi
mu m. For the 600 volt unit, the minimum
and maximum breakdown values are speci

. fled as 750 and 1050 volts respectively.

The fi rst silicon PNP large signal VHF I
UHF power transistor available to the elec
tronics industry is announced by Motorola
Semiconductor Products, Inc. The 2N5160
was designed as the PNP complement of the
NPN 2N3866 for use in PNP / NPN comple
mentary circuit configurations such as VHF
and UHF amplifiers. RF amplifier designs
which must be accomplished with positive
ground sup ply voltage will be able to keep
the rf ground at the same level as the de
ground, thus e liminating b y-pass problems.

Further information and complete speci
fications are available from Motorola Semi
conductor Products Inc.. P.O. Box 13408,
Phoenix, Arizona 85002.

FET Applications Handbook
W hile this book is heady stuff for the av

erage amateur, engineers working with tran
sistors will find it a must book. The $12.95
price tag is professional too. It is hardbound,
has 288 pages and 22.5 illustrations, mostly
circuit diagrams. I t covers FET oscillators,
linear applications, chopper and switching
circuits, integrated circuits and photo-FE'T's .
It is published by Tab Books aud is avail
able from most good parts distributors.

92

Given specified avalanche b reakdown char
acteristics, the designer can optimize or
eliminate transient-suppression networks and
can employ smaller safety factors than
would be need ed with less completely speci
fied diod es.

Complete specs and applications data may
he obtained hy writing to Amperex Elec
tronic Corp., Semiconductor and Receiving
T ube Division, Slatersville, Rhode Island ,
02876.
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206 fait Front StrMt, FlontnCll, Colorado

LEARN RADIO CODE
~ THE EASY WAY!

_~~ • No Boob ,_ I ...
........ .- I. • No VI.ual Glmmlckl

~. e.o. '0 DIJtrad You
",... • • Ju.t LI.ten And Le....
~ Based on mod.m p.ychologlcal"" ~Cl CJS t.chniqw....ThI. COUI'M will tab

.. you beyond 13 w.p.m. In
• lESS THAN HALF THE nMEI

Albull "nbh•• thl"lt 12" Allo dvaTiable en. magnttlc tape.
LP', 2y' hr. InstrucU.n See your d.ale; nowl

Car Coli Letter Sign
Marry of us are reluctant to put a perma

nent call letter sign on our cars. It may be
that we use the car for business, or that it
is also driven b y other members of the fam
ily. Also there might be just a bit of hesita
tion about drilling those so permanent holes
in the car do or or trunk.

Dymond Electronics has come up with a
slick answer to this whole problem. The call
letter sign is plenty big enough to really
stand out and be seen by passing hams. It is
21" long by 6" high and is made of brilliant
wh ite plastic with bright red call letters
that are raised about a half inch. And best
of all, this sign has st rip magnets all around
it so that it will stick to your car even at
speeds over 90 mph . It doesn't come off un
less you pry it off.

This certain ly seems like a great answer to
having your call on your car for club meet
ings, hamfests and vacations.

The price is $7 postpaid from Dymond
Electronics, .515 Blackstone, Fresno, CA.
9370 1.

Altec 6878 Microphone
This is a rugged moving coil dynamic

microphone tailored to amateur requirements.
The Altec 687B p rovides a continuously var
iable low frequency response characteristic.
It permits reduction of unwanted interfer
ence while m aintaining excellent speech re
production without masking or distortion
caused by low frequency overloading of the
audio stages b y the unique method of ro
tating a shutter on the rear of the housin g.

The price is $42.00 and further infor
mation may be obtained by asking for data
sheet AL-1478-2 from the advertising d e
partment, Altec Lansing, 151 5 South Man
ches ter Ave., Anaheim, Calif. 92803.

Ameco License Guides
Long recognized as the leader in Amateur

Badia Theory course material, AMECO has
come out wi th two new license guides for
the Advanced Class and the Extra Class
exams. They contain the FCC questions and
easy to understand answers, with F CC type
multiple choice p ractice exam. The guide
for the Advanced License is 501 and for the
Extra, 75¢. These two excellent guides are
availab le now at your radio distributors. In
addition, there will soon be a 33}~ RPM
record for cod e practice to permit the ham
to prepare for the increased code speed re
quirement for the Extra-Class exam.
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The Mod el TS-4 T enna Switch is an inexpen

sive remote switching system which allows up
to four separate, remotely located, antennas to
be fed from a transmit/receive site through a
single transmission line . I t is ideally suited for
remotely switching between 3 or 4 bands of a
multi-band cub ical quad antenna. Both sides of
the transmission line are switched, affording
comple te isolation and offering a decided ad
vantage over the "Co-Ax Relay" type of remote
system which switches only one side of the line .
The TS-4 uses 2 low loss ce ramic switch decks
to perform the dual switch ing function. It oper
ates on 115 VAC and employs an 18 V step
down transfo rmer which draws current only dur
ing the short switching cycle. The system re
quires only lightweight control cable (4 wire
cable to switch 3 hands; 5 wire cable to switch
4 bands), A single Co-Ax or Balanced trans
mission line connects the remote unit to the
transmit /receive system. Separate short sections
of either Co-Ax or Balanced transmission line
connect up to 4 individual antennas or driven
elements of a quad into the remote unit, mounted
on the boom, mast or tower. The switch is capa
ble of handling inputs of 2 K\V PEP or 1 K\ V
A~I-C\V. The Tenna Switch is manufactured
and distributed by Cubex Company, Box 732,
Altadena, CA 91001, and sells for $15.95 a t
deale rs or d irect PPD USA.

QUADS
rSOf.O o'\' I. ), fJfNf.'CT TO TIIF. A1/.4 TEl'RJ

FIBERGLASS SPREADERS ••••••••• each $ 7.00
QUAD KITS from •••••••••••• •••••••••••••••••••••••39.95
6 METER QUADS from •••••••••••••••••••••••••••• 23.95
COMPLETE QUADS from •• •• ••••• •• ••••••••••••• A9.95

406 BON AIR • TEMPLE TERRACE. FLA. 3361 7
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Main Electronics CWF·!

If you are irritated by the QRM level on
the C\ V bands these days, this new device
will he of inte rest to you.

A new C\ V aud io filter with high selec
tivity is being marketed by Main Electronics,
Inc .

Called the CW F-1. the unit offers very
high selectivity for the reception of C\V 011

all transceivers and receivers which many
times have deficiencies in this mode.

T he "Black Box" is merely plugged into
the 2 to 4 ohm aud io output of a receiver
and headphones plugged into the CW F-1. It
has a switch for taking the filter in or out
of the circuit as interference d ictates .

The selectivity is 120 cycles wide at the 6
dB points and 200 cycles wide at the 10 d B
points. This is achieved by the use of high-Q
toroidial inductors in a four pole filter cir
cnit . The output is designed to match 2000
ohm headphones.

The fil ter not only separates the wanted
signals out of the QRM, but also improves
the signal-to-noise ratio when receiving weak
C\ V signals close to the noise level such as
in VHF DX work.

The device measures 21fi inches wide, 1~

inches high, and 4 inches deep.
A descriptive brochure is available u pon

request. The price is $19.95 postpaid from
Main Electronics, Inc., 353 Pattie, Wichita.
Kansas 67211.
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Two New Beams from Mosley

Mosley has announced two new antennas.
One a d uo-band 10/15 meter beam to take
advantage of the openings on these bands
which are now improving; and a single band
15 meter beam for the Novice.

The Classic 10-15 has a maximum front
to-back and a forw ard gain of 8 dB com
pared to reference dipole. I t is power rated
for 1 KW AM / CW, and 2 KW PEP SSB
input to the final. This antenna has a maxi
mum element length of g' 10", a boom
length of 12', and a turning radins of 11' 7" ,
It will withstand a wind load of 110 pounds
(E IA standard at 80 MPH ) Shipping weight
is approximately 32J~ pounds.

The X-I5 is a two element, easily con
structed antenna with a forward gain of 5
dB with a 20 dB front-to-back ratio. It is
full power rated up to legal limit. Maximu m
element length is 22Jl' . Assembled weight
is approximately 13 pounds. Shipp ing weight
about 16 pounds.

Further information IS available from
Mosley Electronics Inc. , 4610 N. Lind berg
Blvd ., Bridgeton, Missouri 63042.

X_IS Nowln B...... for 15
j ... d 10' 10 ....I. ' s G....ral)

Continutd o,~ poge 134
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SPECIAL
TV CAMERA
PARTS KIT

ONLY

$99.95
including vidicon and lens!

To meet the ma ny requests for is low-priced
solid state TV camera kit, we have made avail
able from our factory st eek the following parts
which you can assemble at very little add itional
expense into a superb TV camera. Included in
the kit are the following :
11 Completely assembled and tested video
amplifier pluC)-in circuit board with a 10
transistor 6 MHz bandwidth amplifier and
keyed clamp with adjustable pedestal and
sync mixer.
2) Completely assembled pluC)-in sweep cir
cuit board with 8 transistor and 5 diode
horizontal and vertical sweep C)enerators
and amplifiers featurlnC) excellent linearity
and more than enough drive for 1" vidicons.
3) Excellent quality deflection yoke and
focus coil with beam alignment magnets and
raster positioning adjustment. Also included
is the vidicon tube clamp and target con
nector.
4) Camera te sted vid icon excellent for
amateur use and matched to the deflection
assembly above.
5) Good quality Fl.' or better achromatic
lens with matching lens mount.
Note: All items are brand new except vidicons
which we guarantee will work with th e parts ki t
supp lied when assembled according to th e sch e
matic and adjusted <'l ccordi ng t o norma l pro
cedure. Since step-by.step instructions a re not

<'l ya ila ble, we recomm en d this kit only to t hose
who ca n follow a schematic.
Due to the low price a nd li mit ed q uanti ty, we
can not se ll t he above components sepa ra tely.
W he n our present stock is exha usted. it will cost
at least $1 bO.OO to repeat t his offer. O rder now
to avo id disa ppointment.

VANGUARD LABS
Dept. H

196·23 Jamaica Ave., Hollis, NY 11423
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Putting The RT-209/PRC

on Two Meter FM

J oe Owings K0AHD
10217 St. Daniel l ane
St. Ann, Mo. 63074

Recently a number of RT-209 tPCR Walkie
Talkie sets have appeared thru U.S.A.F.
MARS programs. With a not too complex
job of conversion these make nice units for
the two meter F~l frequencies. This equip.
ment is a lso known as Radio Se t AN I PRC-21
and operates on a single crystal controlled
frequency in the 152-174 MHz range. Most
of the units I have seen were set up in the
160 MHz range.

The receiver uses a non-oven crystal unit
CR-23 tU and the crystal formula is:

I f
opera ting freq. + 2.5 ~lHz

xta req. = 5

This is a small hermetically sealed crys tal
uni t like the HC-6t U and is availab le from
most manufacturers. The transmitter uses a
non-oven crys tal unit CR· 18 /U (also similar
to the HC-6t U) and to select the desired
crystal frequency, the formula is:

xtal freq x 32 = carrier Freq .
In first looking at the RT-209, you will

notice that there are four trunk type fas
teners on the top and the bottom of the case.
The two rear ones on the top and the bottom
are for access to the battery compartment.
T he front four are for removing the receiver
transmitter unit from the case. This set has
an internal loudspeaker and the audio con
nector on the front is for an H-33/PT type
handse t, u type common to military mobile
equipment. This handset also contains the
push-to-talk switch. In opening the front door
of the unit, you will see that there is a main

9b

chassis frame containing individual circuit
modules by stages. Basically, the modules on
the outside edge house the transmitter and
the inside modules house the receiver.

Transmitte r Modification
1. Remote Z201 ( X~ ITR-OSC) from the

frame and place a 2.7 pf capacitor
across the coil terminals. Use a Grid
Dipper to resonate the circuit to ap
proximately 4.5 M l-Iz and re-install in
the frame.

2. Pass up Z202 (~ I ODULATOR), no modi
fication necessary.

3 Remove Z203 (1st DOUBLER), Z204
(2nd DOUBLER), Z005 (3rd DOU
BLER), Z006 (4th DOUBLER) in that
order and place a 2.7 pf capaci tor
across their respective coil terminals.
Grid Dip the modified coils to near the
proper frequency for each-Z203 (9
~lHz) , Z204 (IS ~lHz), Z205 (36 ~IHz),

and Z206 (72 MHz). In replacing the
modules in the frame, check the num
bers a ll each as it is replaced to make
sure it is in the right p lace. When prop
erly ins talled , the test point tab on each
module will be orien ted to the outside
edge of the fram e.

4 Remove Z207 (5th DOUBLER-XMTR
PWR A~IPL) from the frame. In look
ing at it you will see that the coil for
the 5th DOUBLER is a wide-spaced,
4 turn coil and it is this coil that must
be removed from the module. Unsolder
both wires from it, noting that the blue
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wire goes to the end of the winding
nearest the mounting lug. and unsnap
the spring mounting clip removing the
coil from the module. Using a small
screwd river. scrape the varnish from be
tween and holding the coil turns care
fully. and compress the coil so that it
is close-wound at the bottom end of
the form. spaced about wire diameter.

5. Replace the modified 5th DOUBLER coil
in the module, resoldering the wires as
originally connected. Place a 2.7 pf
capacitor across the coil terminals and
grid dip the coil to abont -Iaf MHz.

6. Look at the other coil in the module which
is the final tank coil. It has a plate
winding with a one turn link for the
Antenna which is wound over the P.A.
coil. H ere there seems to be a difference
in some units I have seen as on some
the top two turns are wide-spaced and
in some, they are close-spaced. If the
top turns are wide. carefully take a
screwdriver and compress them so that
the coil is spaced about wire diameter.
T his may be accomplished sa tisfactor
ily without removing the coil from the
module. Look at the coil terminals on
the bottom of the coil and you will see
that one side of the ANT. link is
grounded with the other end connected
to a white wire. The Pla te winding is
the other two terminals across which
you should connect a 2.7 pf capacitor.
Replace the mod ule in the frame. .Modi
fication is complete.

Transmitter Tune Up
1. Tune up is done with a vacuum tube-volt

meter on the lowest dc voltage scale.
A 10 megohm resistor is connected in
series with the negative probe with the
positive connected to the chassis frame.
The probe (w / resistor ) is connected to
test points TP20 l thru TP207 as the
transmitter is keyed and in that order
each stage is peaked for maximum indi
cation at its associated test point. The
PWR AMPL test point (TP208) is lo
cated on the top end of the chassis
frame and is peaked with an antenna
attached while tuning the final stage.

Receiver Alignment
It will be assumed that the if amplifiers

are relatively well aligned so no adjustment
will be attempted on these stages. This type
alignment would considerably complicate the
job.

JUNE 1968

1. Install a crystal for the desired receive
freq uency and with the vtvrn and 10
megohm resistor previously p repared
for tuning the transmitter. Connect the
probe to TP107 which is located on the
top end of the chassis frame. Tum the
set on in the HAN DSET position. Ad
just Tl02 (RCVR OSC ) slug for maxi
mum indication on the meter then con
tinue to turn the slug counter-clockwise
until approximately 0.8 of the maximum
ind ication is obtained .

2. Connect the vtvm (with resistor con
nected ) to TPlOl and ad just TlO3 and
TIOI for maximum indication.

.~, ..~
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Tuning slug locations

3. Connect the vtvm (with resistor con
nected ) to TPlO7. Adjust Ll09 until a
small dip is noted in the reading. then
turn LI09 about one turn clockwise
past the center of the dip.

4. Connect the vtvm to TP104 and adjust
L I08 and L I06 for maximum indica
tion.

At this point in the align ment a signal on
the desired receive frequency is necessary,
e ither from an accurate signal generator or a
transmitter known to be on frequency. If a
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SMILE ••• You're on TV

signal generator is used, connect it directly
to the ANTE NNA connector; if a transmitter
is used, place it near but do not connect to
the unit.
6. Tune (in th is order ) L I 06, LID8, LlD6,

L103, L102, and L lOl for maximum
indication with the vtvm connected to
TP103.

This completes the receiver alignment of
the unit. Again the if alignment is not at
tempted. Replace the transmitter-receiver
unit in the case and the battery in the rear
compartment and your unit is ready to go.
The unit used here is set up on the St. Louis
Repeater fre quency which is 146.34 MHz
transmit and 146.94 MHz receive. Don't
have any grand illusions about a real power
house unit as the RT-209 is rated by the mili
tary at a tremendous 150 milliwatt output.
This may seem extremely small, but it is
more than I presently get out of a surplus
battery of unknown age and I can work thru
the St. Louis Repeater with it on an 18 inch
whip connected to the ANTENNA connector
from my basement, which is about five miles
from the Repeater.

One word about the battery this unit uses.
It may be ra ther a hard item to come by in
good condition. The voltages supplied are
1Y.! volt, -6 volts, 45 volts, 67Y.! volts, and
135 volts. The military FSN is 6135-577
3340 and the nomenclature is Dry Battery
type BA-358 / U. The ones I have seen are
manufactured by the Marathon Battery Com
pany of Wausau, Wisconsin. The advailabil
ity of them thru non-military channels is un
known. The applicable Military Tech Manual
is T031R2-2PRC21-11. The manufacturer of
all that I have seen is Motorola, Inc.

. . . K0AHD

Coiled Cords Untangle
Test Leads

Conventional test leads, as supplied with
test eq uipment are usually several feet long
and have an annoying habit of getting tan
gled up with other things on the work bench.

A simple way of keeping your leads un
tangled is to use "coiled cord" for test lead
wire . When not in use, this cord retracts
to only a few inches and stays out of the
way. Belden makes special coiled test lead
wire (#8878-9). It is availab le either with
or without test p rods.

You will be pleasantly surprised at how
much time you will save by using coiled cord.

D. E. Hausman VE3BUE

OAMERA!ACTION!

Jud thlnkl Televising your family and relativel on
the living room TV set with YOUR OWN TV CAMERA.
Inter.sted?? No rna».' whether you ',. considering Q

camera built primarily from lunkbox port. or from a
complete kit, ATV RESEARCH has lust what you ne.d.
Over 8 different tube Clnd transistor mod.l. to ••Iect
frem. STARTER ",rs $18.95 up ••• MAJOR COM·
PONENTS KITS $58.25 up • • • COMPLETE KITS
(transistorized & printed circuit) $149,.50 up.
Get .'orted In this FASCINATING HOBBY today by
writing for a copy of our NEW 1968 catal09, It -een
talns a comprehensive listing of kit., lens.s, vidicon
tube., tripod., focus/deflection coil. ~bolh regular and
slow Ican), plus plans, automatic !lght kits, chart.,
etc. Plea•• include lG¢ to cover cost of mailing.

'srabllsh.rI d.al.r 'n,ult•• 'nv',.d.

THE DURA TOWER
Designed specifically

for the Radio Amateur
• 30, 40, 50 Foot Tilt Up Towers.

o 60, 70, 80 and 90 Foot Tilt Over
Towers.

• All Models Self Supporting.

o All Welded Construction Using 55,000
PSI Heavy Wall Steel Tubing.

o Will Support Any Quad Or Tri 8and
Beam.

• Completely Interchangeable Parts
Start with a 30 Foot Tower and Add
On Up to 90 Feet Using All Parts Pur.
chased .

Buy direct and save
a lot of money.

Write Dura Towers Sales
Box 322, Angola, Indiana 46703

for complete drawings and
lit erature.

UGHrS!
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SURPLUS BARGAINS

e Radio Amateurs' PrefiKes
by Countries!

• A.R.R.L. Phonetic Alphabet!
e Where To Buy!
• Great Circle Bearings!
• International Postal

Information! .
• Plu s much more!

GET YOUR NEW
ISSUE NOW!

Over 283,000 QTHs
in the U.S. edit ion

$6.95
Over 135,000 QTHs

in t he OX edition
$4.95

RAD IO AMATEUR 116 kca 00 INC
~ Dept. 8,4844 W. Fullerton Ave.
~ Chicago, II I. 60639

ANTENNA MART
BOX 7

RIPPEY, IOWA 50235

Ra d a r Drive Unit with Ifz-hp Motor, ne ...... .._.._.$49. 95
Prop Pitch Moto rs, small Curtis W rig ht P/ NI 52664L,
new . ...._._._ _ ..._ ..__._. $7.9 5
Antennd Masts AB 490/U , Te lescoping , Hyd rd Ulic ,
Mdn udlly Operat&d 5' ON 25' UP, used GOO D ..$75. 00
Antenna Lobe S...... iteh SA/260FRN -12A, has 1I0VAC
&OCY Motor Rotat0;l; Connecto r\ N Conne ctor In Boll S• •
Mtd . on Alum . Pe es tdl IB" hIgh _ $ 14 . 95
Antenna , And re s GRC 117, ne _ $2 50.00
Rad dr Antenna Drive Unit ith 2 H P Motor lll handle
t he larg e ones, ne _._ $95.00
H olI nd Sets ...... ith Co li C ords, used , checked out $1 .4 5
Po ...... er Supply H I & LO Voltdg e 464 FRN6 11 5VAC &OCY
Lots Re loll ys, Timerl , Trollns, ete. , g ood .......•....•.._$24 .9 5
Honey......e ll Electronic Pot . 0- 150 Deg rees F. Copper
Co nstand . Good _ $75.00
Dumont 304A & 304 H Scopes, used, g ood $49.50 ea .
Weston Model 430 0-2 MV-FS, g ood $12.95
W eston Model 931 DC. Am p Meter SO MV Ext. Shunt

$9.95
So la r Const. Voltollge Supp ly 48VDC IDA, g ood ..$12.95
He ...... et t Packard BrOdd BolI nd Am p 460A, good ._.$39 .95
Beckman Freq . Meter Mod el 10 1, like new ._.__.._$39 .9S
Rddar Ped estdl AB 238 UPA & C ontrol Assemb ly AM
592 UPA, ne ...... __ .__._ _. . _ _ _ $ 175.00
J ohnston 50 Wdt Sochh, like ne _ _ 95c
Many other items too numero us to ment io n, rite for
la test listing .
ANTENNAS AND ROTATORS, TOW ERS HAM AND C B,
WI RE, INSULATO RS. COAX. ELEM ENTS, BRACKETS,

AND HARDWARE.

• QSL Managers Around the
World!

• Census of Radio Amateurs
throughout the world!

• Radio Amateurs' License
Class !

e World Prefix Map!
e International Radio

Amateur Prefixes

See your favor ite dealer or
orde r di re ct (add 25¢ for
mailing in U.S., Possessions

These valuable EXTRA features & Ca nada. Els ewh ere add
inc luded in both editio ns! SO¢ ).

WtlTIFOR
FREE

BROeHI/RI!

250 Sockets
4-125, 250 and 400's can be p icked up

at very reasonable prices on the surplus mar
ke t. Many are availab le through the various
MARS programs. At such low cost, many
fellows have p ut a few of these tubes away.
contemplating a higher power rig, only
later to lose interest after pricing their nat
so-inexpensive sockets . If you 're one of these
individuals, take heart ; th is might help move
that dream a step closer.

Here is a socket design ed from a circular
hose clamp which ad justs to the size of
the tube base (abou t 3" in diameter ) . Two
holes are drilled on opposite sides of the
clamp and two p ieces of stiff sheet metal
(old tin can) fashioned as' brackets. These
brackets are fastened to the clamp with
small screws and washers. The clamp assem
hly is then mounted about an inch above the
chassis on metal standoffs .

Connections to the tube pins are made
with Fahnstock clips soldered to the wiring
going to the socket. Be sure to use insulated
sleeving on the wiring passing through the
chassis to the socket .

To seat the tube, fi rst carefully attach the
clips to the hase p ins. Dress the leads neatly
and check to see that none are shorting to
each other or the chassis. Then position the
tube so that the small nu ts on the inside
of the clamp fit into two of the ventilating
holes in the ring around the base. With
the tightening of the thumb screw. the socket
is complete. A small blower will take care
of the cooling since the tube base is ele
vated. well exposed in the a ir stream. with
the clamp and metal standoffs p roviding
excellent heat sinks .

The following "socket" has been used in
a six meter amplifier with a 4-250A for the
past year with superb results. Total price
was a rumaged junk box. although parts. if
purchased, shouldn't go above a dollar fifty .

\ Vho says high power has to be expensive?
. .. WA3AQS
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Converting the ARC-l Guard Channel
for Two Meters

W. W. Davey W7CJB
329 East Kent
Missoula, Mont.

The guard channel in the ARC-l is nor
mally used on 121.5 MHz and in some of
the older sets a frequency of 140.58 was
used. These strips make an excellent two
meter converter which can be made to op
erate into any tunable if system between
8.5 and 10.5 MHz.

Removing the unit

As you face the front of the ARC-l the
guard channel is a strip 11'1" x 1'1" inches
and is on the left hand side of the unit. This
strip can be easily removed by removing a
few mounting screws, unsoldering 6 power
connections underneath, and unsoldering the
output lead from. the if can attached to the
guard channel chassis. The strip can now
be pushed upward and out of the ARC-l
framework.

Testing the strip

Now is a good time to test the chassis
as a converter to make sure it is working.
It is very discouraging to modify some piece
of gear and be unable to get it to work,
only to discover that there was some de
fective part in it in the first place. Connect
a piece of small coax on the output termi-

100

nals. These are the two prongs sticking out
of the if can at the bottom side of the
chassis. This lead will go to your communi
cation receiver antenna and ground. Facing
the back or bottom of the chassis there are
five feed-through condensers on the ex
treme right end of the chassis. This is where
power must be applied. As a temporary
measure three of these condensers must be
grounded to make a temporary check to
see if the strip is operating. The three you
are going to ground nonnally supplied bias
to the various stages. Fig. 1 shows where
to connect power into the chassis.

The unit will require 12 volts ac for the
filaments and 100-150 volts de for the plate
supply at around 50 rnA. 1£ there is a
6210 kHz xtal in the socket the unit is tuned
to 121.5 MHz. If there is a 7270 kHz xta! in
the socket the unit is tuned to 140.58 MHz.

Most of these units are tuned to 121.5
.MHz, however. If the strip is working ok it
will pick up the 18th harmonic from a
6750 kHz crystal oscilla tor, with but a few
feet of antenna on the converter. The if
output will be 9720 kHz and can be tuned
in on your communication receiver.

STL.... ..

WLl.T STAGE
BIAS

Fig . I. Diagram of power connections to the
chassis.
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Fig. 2. Deta ils of the modification using new if eoil.
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bottom terminal of the TV coil. Between
the bottom terminal of the TV coil, and
the soldering lug, solder in a .005 ceramic
condenser. These changes are shown in
Fig. 2.

Oscillator chain tune up

The crystal should be changed to a fre
quency of around 7450KHz to 7600KHz.
Any crystal in this range will work. but the
if output will be different. I suggest you de
cide approximately what 144MHz frequency
you wish to listen to. then subtract 9.7 ~IHz

from this frequency to get the output fre
quency of the oscillator chain. Divide the
output frequency of the oscillator chain by
18 to obtain the crystal frequency. If you
don't have a crystal exactly on this fre
quency. remember of course, that you can
vary the if freguency between the limits
of 8.5 MHz to 10.5 MHz.

\Ve may have to resort to several tricks
to get the oscillator chain tuned up. First
the crystal oscillator (V-125) can be tuned
by connecting a test meter on the test
point right next to the crystal. Tune the
crystal plate coil for maximum reading on
this test point. The next stage, the coil
which you have added, should be tuned
roughly with a grid dipper to 45 MHz. You
can then use a field strength meter coupled
near the coil, or by coupling to a receiver

To get the rest of the coils down to where
they will work on 144 MHz. it will be neces
sary to remove all of the 10 mmfd ceramics
that are soldered across all of the coil as
semblies. There are 6 of them. VI27 plate
VI28 plate-VI24 grid- Vl 24 grid- Vl 23
plate-Vl23 grid, and the antenna coil. In
some chassis these may be 12 mmfd. These
condensers are not shown in the schematic
and apparently were soldered in, depending
on what frequency the' guard channel was
to be operated on.

"EXISTING

Procedure

If everything is working, you can now
start modifying to get to 144 MHz. The
oscillator chain in this strip is anything but
stable since they multiplied 18 times in the
second 6AK5 and then used two more
6AKS's as amplifier stages. These two
6AKS's working straight through can create
a lot of havoc. so lets change this. The
second 6AK5 (VI26) can easily be changed
so that it will tune to the 6th harmonic of
the crysta l, then the next stage will multiply
3 times and the last stage in the chain will
be the amplifier. The oscillator chain be
comes quite stable with this arrangement.

The plate coil of VI26 needs to be re
moved . First unsolder the grid coupling
condenser to VI27 and the 1000 ohm plate
decoupling resistor. The straps from the
coil assembly to pins 5, 6 and 7 of VI26
can be cut with a diagonal pliers, or un
soldered, as can the strap to pin 2 of V127.
After loosening the two nu ts that hold the
coil assembly, the entire coil assembly can
be removed from the chassis. Save these
parts as you may need them for spare parts
at some later date.

You are going to replace this coil as
sembly with a 45 MHz if coil from an old
junk TV set or if you have no junkers
around, you can buy a new Miller #6225
replacement if coil. Strange as it may seem
these 45 MHz if coils will snap right into
the hole in the chassis without enlarging the
hole. However, prior to pressing the new
coil into the hole, make the following
changes. Mount a small soldering lug on
the 6 /40 bolt which fastens the VI 27 tube
socket to the chassis. Now run a wire from
pin 2 of VI27, through the soldering lug
to pin 7 of VI26. This will put the neces
sary grounds back which were clipped off
when the original coil assembly was re
moved. Push the 1000 ohm resistor back
toward the side of the chassis and solder
a wire to it-pull the wire down through
pin 6 of V126, and let about an inch of
wire extend from pin six. This will later be
soldered to the new coil. Now then, mount
the 45 MHz TV coil by pressing it into the
hole in the chassis. Run a wire from pin
5 of VI26 to the top terminal of the new
coil and at the same time connect V127
grid coupling condenser to the top of the
coil. The wire that was left hanging from
pin 6 of V126 can now be connected to the
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Fig . 3. End view of the c ha ssis barrier.

. .. W7CJB

Operating Notes

The converter should be operated 'with
125 to 250 volts of B plus. The if output can
should be tuned for maximum at the center
of the frequency range you wish to cover.
You can tune at least a 500KHz portion - of
the band with negligible loss of sign al
strength, without tuning the front end.
\Vhile I have no way of actually measuring
the noise fi gure, I did place a Nuvistor pre
amplifier manufactured by a well known
ham supply house ahead of th is converter
and found that there was only about 1 dB
increase in signal to noise ratio. This is
hardly noticeable to the human ear. All in
all I would say this is a very worthwhile
144~IHz converter.

Removing the guard channel from the
ARC-I in no way affected the operation of
the AHC-l as a transceiver.

Remember wh en you tuned the oscillator
stage that you read upward of 6 to 8 volts
of bias? Well-lets put it to use. F ind the
lower end of R-240; the 10 k resistor on the
oscillator test point . L ift this resistor from
the standoff type tie point and ground the
resistor. The green wire which is also con
nected to this same tie point can now be
soldered to the junction of R-240 ( 10 K)
and R-247 ( 100 K) or in other words, the
test point on the oscillator grid. Tracing
this green wire back to the opposite end of
the chassis you will find it comes to the
center feed-through condenser on the bar
rier at the end of the chassis. T here are
five Feed-through condensors on this bar
rier. Remove the three 100 K resistors and
the 1500 ohm resistor located in the small
compartment between the barrier and the
end of the chassis. Rearrange the circuit as
per Fig. 3. The bias voltage on the oscillator
test point should be about 2.7 volts as
measured with a VTVM. If it is not you
can juggle the size of R2 until the desired
voltage is obtained. It was found that 2 .7
volts at this point gave better results than
the 1.5 volts fro m the flashlight battery
previously mentioned.

'"ev

,
"'

,.
.""

BOTTOM Of Ct4ASSIS ""'''''' o ,."'"

r.

which will tune to 45 MHz, tune for maxi
mum S-meter reading.

The next stage, V-127, will be a little
tougher. Here you need a receiver that will
tune to 133 to 135MHz or a grid dip meter
or field strength meter of some sort. First
spread the turns on the coil until the coil
is about %" long. Remember, when you
tune the b rass slug you reduce inductance
with the slug all the way in, and that you
increase inductance with the slug all the
way out of the coil. If you are reaching
resonance with the slug all the way in, then
you have too much inductance and you must
spread the turns some more. If you are
approaching resonance with the slug all the
way out, you need to squeeze the turns
together somewhat. The plate of V-128 may
be tuned in the same manner. If you arc at
least close to resonance on these coils you
can connect a VTVM across the two test
points next to V-124 and tune for maximum.
At this time you can touch up all the slugs
previously tuned.

RF section tune up

If the oscillator chain tuning is somewhere
near correct, you can feed a 144MHz signal
into the fron t end on about a 3 or 4 foot
piece of wire, and by tuning to the correct
if output frequency on your communica tion
receiver you will be able to use the com
munication receiver S meter as an indicating
device. Again spread the coils until they are
about %" long. The antenna coil has 4 turns
and should be spread to a length of If., inch.
Check each coil , one at a time, starting with
the grid of the mixer and working toward
the antenna. Screw the slug in or out, and
squeeze or spread the coils as necessary. As
you approach optimum tuning on all coils
you will be ab le to use a few inches of
wire for an antenna, and by turning on a
crystal oscillator across the room, you will
be able to tune all the slugs for maximum,
including the slugs in the oscillator chain.
NOTE-replacing the chassis cover will
change the tuning somewhat.

Free bias voltage

Now, about those three feed through
condensers which we grounded at the be
ginning. These are supposed to have about
1.5 volts of bias on them. You can use a
flashli ght battery for bias, or if you want
something for nothing, here is how you do
it .
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D. E. Hausman VE3BU E

Non Slip Key Base
The most annoying thing about telegraph

keys, be they band keys, bugs or paddles is
their tendency to slip while being keyed. I
found a cheap and easy way to make my
trusty J-38 stay put. A piece of steel "U"
cbannel, with the key bolted inside it did
the trick. I got my channel from a machine
shop at no cost, hence it is a bit short .
Scroungers cannot be choosy! The exact size
of the channel will depend on the dimensions
of your key.

Although I chose to leave my base un
painted for that "rustic" look, a coat of
spray paint won't hurt. To prevent the base
from marring my operating table, I used
some self-adhesive fe lt pads availab le at the
local stationery store.

The key and base are now so heavy that
it is virtually impossible for the key to take
a walk around the operating table. The sides
of the channel also afford a certain amount
of protection from electrocution. In the J-38
at least, the shorting bar does not interfere
with the side of the channel.

Th e non slip key base is made from a piece of
scrap " U" channe l. Th ree holes were drilled a nd
ta ppe d in th e base for the mounting screws.

How To Use Your VOM-VTVM &
Oscilloscope

Very good basic book on the use of these
most common pieces of test equipment. $3 .95
from Tab Books, lJIue Ridge Summit, PA
172 14. 190 pages.

JUNE 1968

NEW 51·51·5
MULTIBAND DIPOLE ANTENNA

For Amateurs
- SWL.

UTILITY
REPLACES BALUN S
REPLACE S ALL WI RE

EXCEPT COAX
O PERATES 10

THROUGH 80
METERS

IMPROVED RECEP·
TlON FOR SW Ls

SPECIFICATIONS
MODEL 68A • 688
AVERAGE SWR 1.7 to

I or better.
OVERALL LENGTH

102 feet
INC LUDES 30 feet

" lead in
10.15.20-40-80 Meters WEI GHT 2* Ibs.

Mod el 6SA-1000 W"tts·2000 P.E.P• ......... ._ _ 34.50
Mod el 688-500 W ath·I OOO P.E.P ._26.50
Mod el S6 D- For Reception On l'l _..11.95
Mod els 68A a nd 688 o pe ra te 10 through 80 meters with
a t 'lPica l dipole ra d ia t ion patter n wit hin the frequencv
range. A sea led ce nte r unit provid es connection to 7·22
coppe r ant enna wire a nd 30 feet of heav'l d ut'l twin
lead . Twin lead is eq uipped with a sealed coax fitting
for connect ion to a ran do m length of coax transmission
line. Ma'l be used as a flat di pole or " inverted V" . Not
effected by wid e cha ng es in climatic conditions.
Mode l 860 is for reception on ly and cove rs all short.
wave and broadcast bands . Co nsists of 100 feet en
tenna wire , 30 feet tw in lead plus 25 feet of coax for
di re ct conne ction to receive r.

MURCH ELECTRONICS
FRANKLIN, MAINE 04634

See your distributor or order direct.

GATEWAY
ELECTRONICS

6150 Delmar Blvd., St. Louis, Mo. 63112

Jennings Vac. Va r. Cap. (UCS300)
with Motor Drive . 10-300 Pf. ... $35.00

6V @ 12A/IIOV 60 Cy. Trans-
former ~ ~~ ~ $ 2.95

24VCT @ 20A, 12VCT @ IA,
120V Prima ry ~ .~ $ 6.95

7200VCT@ IA/I IO or 220 60 Cy.
Transforme r ~..~ ~$ 2 5.00

120 MFD @ 3000 V a il fil led Ca p. $35.00

Import ta pe recorder motor I.S-6V 29¢

Minimum order $5.00. Sorry, no cata log
at this t ime . W rite fo r spe cific it ems.
Watch for our fu ture ads in 73. Stop in
a nd see us whe n you're in St. Louis.
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Hybrid RTTY TU

E. C. Sherrlll KbJFP
474S....9th Street,
San Diego, CA 9211 5

Fiq. I. "Hybrid" circuit used with Tritronics TU and
K8DKC loop supply. . . . K6JFP

to the unit, use what it calls for: 12 volts de,
but for the loop de to the keying transistor,
the 2N3440, I used the K8DKC power sup
ply, shown on pages 28 and 29 of the August
1965 QST, or as shown in Fig. l.

I used a Triad R-30 transformer for T-3.
It's rated at only 50 rnA, but it will give 60
without a groan. It also has a 6 .3 volt ac
center tapped winding at 1.5 amperes, if
you need it. K8DKC used a Stancor P-842l.
I have also used a Triad N-5 1X, an isolation
transformer, rated at 130 volts de at 300 rnA.
Anyone of these three are ok.

Connect all parts as shown in the sche
matic and insulate all three keying jacks and
the "B" plus from the chassis. Connect the
"B" plus to terminal number 109 on the
board.

Now that the terminal unit is complete
and wired, plug in the transmitter distribu
tor (T D) _ If you do not own a TD, use a
shorted phone plug in this jack. Plug in the
keyboard and the printing relay. Turn on
the uu it and adjust the 100,000 ohm pot
connected to terminal 116, 118 and 120.
Watch the 0 to 100 rnA meter and stop at
60 rnA. With no signal into the terminal unit
time in an RTTY station and begin to copy.
If you get no copy or it is garbled, reverse
the switch.

When you get tired of just copying, build
an FSK board and give me a call. On page
35 of the August 1965 QST K8DKC shows
how, or see Fig. I. Use a 3 circuit mike jack
and a SPST switch to FSK the transmitter
and to control It in the C\ V position . The
TD, the KBD, or the incoming signal will
key the transmitter. Just how versatile can
one be? The total cost is less than $20.00 for
the works and it's all new. Take it from me,
you won't get on any eas ier or with so little
effort. so why uot give it a try? I' ll be look
ing for you on the green keys. All com
ments are welcome; a SASE please, if you
have any troubles.

3-12 NPO.,...

0 -000
IN538

'~G .. ...,w

.,,,
" """u. ,w 0 0

ow r

"
(SEE TEXT).,.

" .. '" XMIT SWITCH

"rt,

CAllLE lTH TO
!tEACH FROM TU

~CW.IAtKrc '''''"
• •

In W2NSD's RTTY Handbook, pages 47,
48 and 49. a silicon transistor RTTY con
verter (T V) is shown. The board is sold by
Tri-Tronics Lab, in Euless, Texas, for $2.00
and works very well. The only exception is
that the transistors are an industrial type,
hard to find, expensive and the versatility
of the unit is somewhat limited . So let's
"Hybrid" the unit and give it a bit more
versatility.

I bought the board, checked around and
found 1 could replace transistors QI , Q2, Q3
and Q4 with 2N697 silicon transistors which
only cost 52 cents each. Q5 is replaced with
an RCA 2N3440 which costs $2.06, and is
well worth it. Don't be misled by over the
air remarks on the little green keys that the
2N3440 won't take it and will burn out.
Don't you believe it! I have had two of these
units going for nearly two years and it hasn't
happened yet.

Now, turn to page 49 in the W2NSD
RTTY Handbook and check off terminal
numbers II7, II3 , 1I2 and IIO. When the
unit is wired do not connect to these tenni
nal numbers; disregard them . For the power
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SLEP ELECTRONICS COMPANY
WANTS YOUR MILITARY SURPLUS EQUIPMENT

BUY SELL TRADE
Airborne Equipment: ARC·34 , ARC-3S. ARC
44, ARC-45, ARC-51, ARC-52, ARC-54, ARC
55, ARC-59, ARC-60, ARC-73, ARC-95, ARC
102, ARC-III, ARC-liS, ARC-Ill, ARC-ll4.
ARN-14, ARN-IS, ARN-21, ARN-lOD, ARN-lI,
ARN-l2, ARN-52, ARN-59, ARN-67, ARN-6S,
ARN-S2, ARN-Sl , ART-H, APN.9 , APN.22,
APN-70, APN-117, APN-122, APN-129, APN.
133, APN-ll4, APN-141, APN-15S, RT.279A/
APX-25, APX-44, APX-6S, APX-72, ARA-25,
ARA-l I, ARA.41, ARA-4S, ARA.50, ARA-54,
ARA-56. COUPLERS, CU-527/AR, CU-942,
CU-99I/AR, CU-165S. A50-l , ASO-IS, ASO
19, SCR-69SA IFF, APA-69, APA-S9, ASA-13,
ARR-36, VHF-IOI , 102. COLLINS 17L-6, 17L
7, 5IX-2, ISS-4A, 6ISS-I, 6I ST, 61SF, 6ISM,
5IRV-I ,5IY-4.

Ground Equipment: RT-66. 67. 68, 70. 77.
PP-112/GR, PRC-SA, 9A, lOA, PRC-25, PRC
41. TRC-24, VRC-24, GRC-9, GRC-19, GRC-27,
GRC-46, T·217A, R-27SB/GR, MD-129A, UPX
I, UPX.5, UPX-7, UPX-12 , TMO-5, TED, TOE,
SPA, URA, SRA, SRT.

Reeelverst R-220/URR, R.3SB/URR, R-3S9/
URR, R-390A/URR, R-391, R-l92/URR, R-Sl6/
ARN, R-1051, R-1125, R-1297/AR, R-llSB/
ARN, R-ll91 / ARN, R-14ll/U, COLLINS 51 J
l, 5IJ-4, SIS-I , URR-Il, URR-27, URR-29, URR
35, APR-SA, 13, 14, 17, ROO, RAL, SP-600JX,
ARR-41.

Test Equipment: SG-IA/ARN, SG-2/ARN .
SG-3/ARN, SG-12A/U, SG-13/ARN, SG-24/
TRM-3, SG-66A/ARM-5, SG-92/U , ARM-5,
ARM-S, ARM-II , ARM-n, ARM-25, ARM-31 ,
ARM-45, ARM-47, ARM-63, ARM-66, ARM-6B,
ARM-69, ARM-92, UPM-9S, UPM-99, URM-25,
URM-26, URM-32, URM-43, URM-47, URM-

4S, URM-52, URM-76, URM-7S, URM-79, URM
SO, URM-SI, URM-103, URM-105, URM-120,
URM-127, BC-376, ARC H-14, H-16. H-23,
Hewlett Packard 606A, 6080, hl2A, 616B,
618A, 620A, 626A, etc . . Boonton "0" and RX
Meters. HLI.I03 lacan Teder. 4795-3, 479T-2.
TS-505D/U, TRM-I, TRM-l, TS-IS3/U, TS-330/
U, TS-510A/U, TS-6S3/U, TS-710. TS-723/U,
etc. MD.I , MD.2, MD.83A/ARN. Also other
surplus equipment with PRM, PSM. UPM,
USM, URM, GPM, SG, APA, ASA, APR, ASG,
ASM, ASN, GRR, PRC, GRC, URC, VRC
PREFIXES.

Commercial Test Equipment By: BIRD,
BOONTON, MEASUREMENTS, H-P, NARDA,
GR, SPERRY, ARC, GERTSCH, EMPIRE DE
VICES, STODDART, LEEDS & NORTHRUP,
BENDIX, NORTH ATLANTIC, ESTERLINE
ANGUS, CMC, FAIRCHILD.

Microwave Test Equipment: All Types

Aircraft Instruments By: BENDIX, COLLINS,
KOLLSMAN, SPERRY, WESTON.

Radiosonde Equipment: AMT, TMQ, GMD.

Radar: All Types, Airborne or Ground, any
part.

Aircraft Inverters: 400 Cycle Type by BEN.
DI X, LELAND, JACK & HEINTZ.

Technical Manuals: Bu y and Sell, Military
and Commercial Book

Tubes: Transmitter Type by EIMAC, RCA,
AMPEREX, VARIAN, RAYTHEON, WESTING
HOUSE, ETC.

FM Mobile Equipment: Buy and Sell

Wanted: Surplus scouts in everytown, worldwide. Tell us what equipment is available and we will
advise you what it is worth in "cash". Earn good money spare time. Refer to this ad
for type equipment needed.

Trade Your Surplus For New Ham Gear: We stock; AMECO, BTl, DRAKE, EIMAC, E·Z WAY,
GONSET, GALAXY, HAMMARLUND, HAM-M, HY-GAIN, MOSLEY, NATIONAL, SWAN , SBE,
SHURE, SONAR, WEBSTER, TRI-EX. We pay shipping on trade-ins. Cash deals paid at once upon
receipt. Trades shipped from stock. Complete packing facilities, export orders shipped F.O.B. Sea
port, Tampa, Florida.

SLEP ELECTRONICS COMPANY
2412 Highway 301 N. • ELLENTON, FLORIDA 33532

WRITE-WIRE.PHONE 18131 722-1843 SILL SLEP, W4fHY
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Using 400 Hz Transformers
Don ald Littre ll W4VBH
RFD l, Box 34
Bluff City, Tennessee

~O SPKflC-.c; TO KEY JACK

] .."oov~.:...e

t '11dJ:::
TAPE RECORDER AF
OUTPUT XFIoII R

Fig. J. Using 400 Hz surp lu s power transformer 4 S

an audio output transformer , complet e with CW
~eyer for a tape recorder. Replace speaker with
8 ohm 5 watt resistor for silent operation.

Now we will see how we can use it as an
at' outp ut transformer. The 5 v winding can
handle 4 amps so must be m ade of heavy
wire . If we hook a 8 ohm speaker to it, what
will the load be that is reflected to the p ri
mary? Referring to the handbook we find
this formula: Z. = Z.N". This says that the
p rimary Z (impedance ) is equal to the sec
ondary Z times the turns ratio (N) squared.
Using the 8 ohm speaker as Z. and 25: 1 as
N we arrive at 5k ohms . Looking in the tube
tables, we find some tubes that need a 5k
ohm plate load resistance. One is the 6AQ5.
It is rated at 4.5 watts. The 6BQ5 also will
do and it is capable of 17 watts. This is just
an example. You could use any value of
speaker and find the reflected Z.. Also, the
use of the primary taps wil l give you ratios
of 24 :1, 23 : 1, and 22 :1. T his will give even
wider choice of tubes. If the Z, and Z. are
within 10% things will be fine. The high
voltage winding can be used to operate a
relay for automatic C\ V if it is the output
stage of a tape recorder. Just use a silicon
diode to rectify the af voltage across it and
use this voltage to operate a relay such as the
Sigma 4F. \ Ve are not working the trans
former tao h ard in this use, so it should last
forever .

.00
"'"rae,.

'00

n L - - - - - - "
Fig. 2. Hcckup for 1:1 or 2:1 ratio.

There are tons of surplus 400 H z power
transformers on the market today. Since there
is not much demand for them, the price is
still low. Amateurs have always sough t ways
to save money and still get what they need,
so here is a source of untapped gold.

If you follow the principles outlined in
this article, you can use high grade com
ponents in that rig of yours and still save
money. Since the speech range of amateur
transmitters should be restricted, the re
quirements for a transformer are red uced .
You will find that 400 Hz power transform
ers are quite adequate as af output or modu
lation transformers.

To put one of these gems to use, you must
first know a few bits of information ahout it.
You must know its power capability and its
turns ratio. Power rating is determined b y
mult iplying the voltage and current ratings
of each of the second ary is then, adding them
together. This will approximately equal the
primary rating. They are rated for continuous
duty with high reliability, so you can push
them som e in amateur service. The turns
ratio is easily determined from the voltage

. . E, N,
ratings. Just use the relation -E = "

• l 'h

and you end up with the turns ratio. This is
usually expressed as 1:1, etc. \Vith a b it of
math and a voltmeter you can put the trans
formers to work for you. Don't let the word
math scare you. If you can multiply and di
vide, you can solve the math required.

1 will take a typical unit and show you
how to use it . The unit was built with a 125
volt primary winding tapped at 120, 115,
and 110. The secondaries are rated at 5 v@
4a and 880 v ct @ 200 rnA. First, what is
the power capability? 5 v @ 4 a is 20 watts
and 440 v @ 200 rnA is 88 w. They total
108 w. The primary must supply 108 w plus
losses, so this unit would be OK at 150 watts
leAS. Now let's try the turns ratio. First the
125 v and 5 v windings: it comes out as
25: 1. This is about the ratio of an audio out
put transformer. Then the 125 v to 880 v
ratio: it is about 7 :1. This is not of much
use as is but I'll show later how it can be
used.
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Fig. 3. Using power transformer as a modulation
transformer. Ratios of 0.81 : 1 and l.b :l .

. 7 I I
N will be -x - = - If we choose to

I 7 I
use half of T2's 880 v winding, the ratio is
2: I.

Fig, 3 shows how to use the primary taps
and the 5 v winding to adjust the turns ratio
over a wide range. Proper phasing of the 5 v
winding can raise the primary to 130 v or
Lower it to 105 v. The turns ratio of F ig. 3 is :
880 105
130 x 880 = .81:1 when the entire sec-

ondary if T2 is used, or ~~~ X ~~~ = 1.6: I

if just half of it is used. Fig. 4 shows another
hook up. The ratios in this case are 1.24 :1
and 2.48 :1. You can see the other possibili
ties.

Tran sformer losses will be less than 10%
as a rule if the resistance of the winding, as
measured with an ohmmeter, is 1/20 of the
' v-orkmg impedance. You should have good
results if you don't try to get too much out
of the transform ers and hold the current in
the secondary to a value that won't melt the
windings. You should be able to modulate
anything in the 1-200 watt class with ease.
One fin al reminder: make sure the voltage
rating is high enough. . . . W4VBH
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Now let's take advantage of the power
capability of the transformer. If we connect
two of them together as shown in Fig. 2 we
can use them as modulation transformers. To
make things simpler lets look at them as one
unit. The N of both units is equal to the
separate N's multiplied together. The total

TI 12

Fig ..... 1.24: I and 2.48: I modulation transformer
ratio a rra nge ment .

IMPORTANT ANNOUNCEMENT
ALL VANGUARD CONVERTERS NOW USE

RCA DUAL GATE MOSFETS
FOR BOTH THE RF AND MIXER STAGES

••

•
!~---

I

prices start at $19.95

The pe rfo rmance and features of our new converters are so spectacula r t hat they ca n
only be fu lly described in our new illustrated cata log which is available FREE. Send
for it today and see ou r enti re line of converte rs, pre-amps and other communicat io ns
equipment.

VANGUARD now mekes the best converters. Buy one and be convinced .

VANGUARD LABS 196-23 Jamaica Ave. Dept. H
Hollis, N.Y. 11423



A Plague •In Your Panel
Robert Green W3RZO
3304 Collier Rd.
Adelph;, MD 20783

No doubt about it, there is still plenty of
World War II surplus electronic gear still
kicking around, and in all probability you
have some of it. So, naturally, you have long
ago converted it whethe r it needed it or not ,
and in the modification process there were
a few holes in the panel that were no longer
needed. If you are one of the new comers
to this game of radio who doesn't have any
\V\V II surplus the normal course of events
will lead you to modify some commercial
or homemade piece of equipment, and
guess what , some of those same types of
holes will no doubt show up. When they do
appear, they plague us until we can cover
them. Don't fret, the plague can be arrested.
There is an easy way which takes very little
time and effort and results in a panel with
a very pleasing appearance.

Let's assume we have a panel that has a
few bolt holes about 1116" to 3/ 16" in size,
plus some 7/16" switch holes and even a 2"
hole that used to house a meter or a power
plug. The first thing to do to correct the
situation is to remove the panel from the
chassis. Usually it can he done with little
work. There were a few types of gear built
with the fron t panel and chassis as one unit.
If this is the case. you can still improve the
appearance of the panel if care is taken.

1£ possible, take the panel to the paint
store to match it with the new spray can
paint you are going to use. A word of warn
ing regardi ng sp ray can paint; when buying
more than one can of the same color (and
make sure it is from the same manufacturer )
check the hottom of the cans and match
up the "hatch" numbers. Even though the
paint is produced by the same company and
is supposed to be the same color, one mix
or batch could be of a slightly different hue.
If no batch numbers are on the cans, stay
away from it-try a different brand of paint.

Next, and before removing the old paint
with paint remover. copy the decals or letter
ing on the panel, if raised metal letterin g
is not used .

If you have a set with the one piece chas
sis/panel combination, apply the remover
sparingly so as not to get it into or on the
components which are mounted on the chas-
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sis. Of course with this type of p anel it will
be necessary to remove all the parts which
can be removed. A large plastic bag can
sometimes be slipped over the chassis part
and taped shut. After the surface paint has
been removed use a d rill a little larger than
the hole to be plugged, and run it through
the hole to remove the last of the paint.
On larger holes use a knife or sand paper
wrapped around a dowel stick. If any of the
holes to he patched have raised lettering
which should be removed, this can be done
by using a fine grit grinding wheel in a
hand electric drill.

Basically, what we are going to do is plug
up the holes wi th automobile body epoxy
filler. It doesn' t matter whether the panel is
of aluminum or steel. Although solder could
be used on the smaller holes in a steel panel
it is not recommended as the flux could cause
blistering in the new paint.

On the small holt holes, use a counter-sink
bit or a drill several sizes larger than the hole
and form a shallow "V" or bevel, on hoth
sides of the panel. See Fig. 1. If you don't
have a drill large enough, use a rat-tail or
half-round file to form the bevel. On the larg
er holes. from about ~ .. up, a different ap
proach has to be used . First bevel the hole
on the fron t of the panel. then cut out a
p iece of metal, a luminum or steel, about
l.h" larger in size and glue th is to the back
of the panel, covering the hole, with epoxy
resin cement and clamp it tight. The thick
ness of the metal depends on the size of the
hole to be covered, but usually about # 18
gauge (or thin chass is stock) is usable. Need
less to say, this piece of metal should also
be free from grease and paint. Before ce
menting the metal in place, drill a few small
holes in it with a #28 drill. Space the holes
so that the panel doesn't cover any of them
when the plate is mounted. About four or
five holes will do for a 2" plate. The larger
the plate the more holes will have to be
drilled. (F igs. 2 and 3)

After allowing the hacking plate glue to
dry overnight, lay the panel on a flat sur
face, face up, with w axed paper under it.
It will he necessary to shim up under the
waxed paper and the panel with scraps of
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metal the same thickness as the backing
plate if one is being used. If you can do so,
fasten the panel down to the flat surface by
using small screws or brads through holes
that will be used. This is to keep the panel
from sliding about. Make sure that the heads
of the screws or brads are below the surface
of the panel.

Next mix up some of the epoxy filler. IT
you are working inside a well heated room
us a little less of the hardener than the
amount specified in the instructions on the
can, otherwise the mix will "set-up" too fast.
Apply the mix with a flexible bladed putty
knife and work the filler into the smaller
holes so that it squeezes into the back bev
eled area. Allow a little of the excess filler
to remain on the front of the panel as it
will shring slightly. If any raised lettering
was ground off, cover the area with finer.
In patching the larger holes which use a
backing plate, allow some of the filler to
feed through the holes in the plate. This
will lock the fi ller in place.

After the fill er has dried, remove the
panel and again place on a Rat surface, but
face down. Use a sanding block and alumi
num oxide paper to smooth the back of the
pa nel. Start with # 100 paper and finish with
# 180 paper. An aluminum panel can be giv
en an even finer finish by using # 0000
steel wool after the # 180 grit paper is used.
During the sanding, allow a little of the
mix that worked it way through the holes

High Voltage Battery

D. E. Hausman VE3BUE

Have you ever needed 18 or 27 volts for
some experimental transistor project? No
ned to build a special power supply when
a few nine volt transistor radio batteries will
do the job.

Simply connect one battery to another as
shown in the photograph and take your
power from the two exposed terminals.

In this way, voltages in increments of
nine volts can be easily obtained . The
ampere-hour capacity of this arrangement is
not too great so don't use it to power a
homebrew five watt transmitter . . . or else
you will end up with a pile of dead
batteries!

J UNE 1968

in the backing plate to remain. The author
found that it works best if the sanding
block is at least longer in length than the
largest hole, and sand the area so that the
block covers the hole in each sweep over
the area. Turn the panel over and repeat
the same process on the front, using even
more care to insure a smooth and mirror
like finish.

The panel should now be washed in soap
and water and given a final bath in vinegar.
\Vear cotton or plastic gloves when doing
this to prevent body acids and oils from
getti ng on the surface of the panel. \Vhen
d ry, place face down and spray first with
a primer coat and then the regular paint.
A final coat of clear spray is desirable. \Vhen
the final back coat of paint is dry, turn the
panel face up with a backing of an old rag
or waxed paper to keep it from becoming
scratched. If the panel has raised lettering
do not apply the clear sp ray until the new
paint has been scraped off the lettering, with
a razor blade. If there is no raised lettering,
apply new decals before the clear spray is
used. Several times when renewing a panel
as described, I found that I could not get
the new spray paint to exactly match the
old paint, so also resprayed the cabinet.
Sometimes a two-tone effect between panel
and cabinet is pleasing. As was said earlier- ,
with a litt le time and effort that old piece
of "junk" can be made to look quite nice .
Try it. . . . W3RZO

The series arrang em ent makes it easy to obtain odd
voltages in incre ments of nine volts.
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M ttAoTOROLA

1 Watt models

•

WANTED: Measuremenh model 658 signal
generators. R220, R390 receivers. Cash or trade.

Pag er
H03ANC-11 02AQ
( l50mcl $85 .00 ea

pocket receivers,
checked out and

HOIANC-1102B
(30-42mc)
$85 .00 ea

Motorola transistorized
complete with batterys,
guaranteed operating.

H23BAM - 110 IAM (I50mc) $75.00

5 Watt models H21BAM - IIOIAM (30-42mc) $75.00

P33BAM _ 1I0lAM (150MC) $98.00 ea H23BAM - IIOIAH (150mc) Same
P31 BAM - 110 IAM (40-50mc) $98.00 ea as I 101 AM, except has handset.. .$60.00

LATE MODEL MOTOROLA HANDI-TALKIES - HIGH BAND & LOW BAND
All have fufly transistorized receivers, transistorized power supply. Ni-Cad batterys.
Can also be operated from external 6 or 12 volt power source. Complete with
Ni-Ceds. (less antenna) Checked out and guaranteed operating!

G.E. ISOme Progress Line, bO Watt, 6/1'1. volt,
with channel guard, complete with all acces
sories. Guaranteed operating. Your choice:
Front mount or hunk mount. $195.00

G.E. 30.S4mc Progress Line, 60 watt, b/12V.
Complete with all accessories. Trunk mount or
front mount. $150.00 ea. (guaranteed eperet
ing )

Motorola Transistorized ISOme Dispatcher, 033
BAT, COMPLETE and operating, less "A"
cable. $150.00 ea.

Motorola ISOme FMTRU80D, 30 Watt, 6 V.
Complete with all eeeeserles & operating. $65.00

Motorola T44AAV 420mc, 6/12V, 20 Watt, com
plete & operating . $59.50 ea .

Motorola transistorized eecket transmitters. Ex
cellent condition. H 13NBC·r 102 (ISOmc) or
HIINBC- 1102 (low band) $19.95 ea.

G.E. Remote Consoles [Pre-Preq], Excellent con
dition. $50.00 ea.

Motorola 30 watt ISOmc transmitter strips
(aoo) W/all tubes $20.00 ea .

NEWSOME ELECTRONICS
Hours: By appointment only

2670 Pinelree. Trenton. Michigan 48183 Phone: 313 - 676-7460
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Motorola H21 DCN-
31 OOAW. Like new,
perfect condition.
Complete with Nl-Ced
& antenna. 25-32mc

$190.00 ea

t

Motorola P2IDDC-3110AM 12-freq) Like new in per
fect condition. Complete with battery & antenna. 40-
50mc, or 25·32mc $260.00 ea

G.E. Progress Line front mount control heads
(less mi ke) __ $ 13.50 ea

G.E. Pre· Progress control heads $ 4.50 ee
Motorola 800 type control head, mike, speaker

& ca bles $20.00
Control & "A" cables for G.E. 4ER-4ET mobiles.

(Pre- Prog) _ _ _ $ 5.95

Control & "A" cables for G.E. Pre-Prog. (4ES) high band $ 5.95
G.E. Antenna match ing unit. Operate three receivers from one antenna.

4KY8A·3 (40-50mc) __ _ _ _ __ ____ ___ _ $39.00
G.E. Progress Line channel guard decks. 4KT5A2 (71.9cps) $49.50 ea
G .E. Progress Line four frequency decks, 30-54mc $39.50 ea

Dumont 304A scopes. Good con- Cavity, silver plated brass. Tune-
dition $39.50 ea able. For two meters & up.

Hickok 538 tube testers. Moy Brand new. 2X12" $ 3.95 ea
need minor repairs. A good T5497B signal generator. Sad
buy $39.50 ea shape, good for paris $49.50

WANTED: Military R 5200 receivers. track) tape recorders. Magnacord, Crown,
Commercial type two track stereo (or 4 Ampex etc. Also lab type test equipment.

Min. order $5.00. Minimum COD order, $50.00. 25% deposit required on all COD
orders. All prices are FOB Trenton, Michigan. Mich. residents must add 4% sales
tax. Calling long distance? Call Ray Newsome person to person. Any day, 8 am
10pm EST.

NEWSOME ELECTRONICS
Hours: By appointment only

2670 Pinetree. Trenton. Michigan 48183

JUNE /968

Phone: 313·676·7460
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JOHN MESHNA, Jr.
Surplus Electronic Material

19 ALLERTON ST. LY 5·2275 LYNN, MASS. 01904

REVERBERATION SOUND SYSTEM
A 3.d DIMENSION IN SOUND

-
•

-
-~

Electro-mechanical delay line used as
the heart of most of the delay line
reverb units. Make up a reverb unit
for the ca r. All you need add is a
fader cont rol and any of the low
priced transistor amplifiers. Funda
mentals of this delay arc quite simple. Some of the rad io audio ou tpu t is fed into a trans
former on one end of the unit, this sets up a field causing the spring to vibrate d ue to aud io
in mechan ical form traveling down the spring. The induced energy vibrating in the core of
the 2nd transformer at opposite end of the spring once again is converted to electrical energy
and emerges from the transformer delayed and diminished in energy. This output is then
fed into a n amplifie r and in to a speaker. T he delayed sound now ampli fied , mixed with the
origi na l signal produces the well known sound in the round , full thea ter effect which seems
to fill the whole cur with sound. Ma ny unusual effects may be produced when used with
vario us musical instruments.

Ship. wgt. I lb _....... # 68-12
Dual spring unit for hig her capabil ity # 68-13

$3.00 single spring.
4.00

RADIOSONDE
This transmitter dropped from a plane to ga ther specific weather information
on atmospheric cond itions and relay this information to waiting weather sta
tions. 'We olTer the complete packa ge which consists of 2 parachutes, timer,
parachute release mechanism, battery box, transmitter & sensor mechanisms,
antenna, temp. & humid ity elemen ts, rad io transmitte r. Freq . of transmitter 403
me capable of 140 watts peak p ulse power. The pilot chute is a one foot Hat
type chu te & the guide-surface chute is 4 feet . These are brand new original
packed & schematic included. Qui te a gadget to tinker with.

Ship. wgt. 7 Ibs. AMT-6 $6.00

•
I

I

~-

TRANSISTOR
IGNITION

$35.00 ignition system for $9.00.
This transistor ignition features
2 transistors & d ual winding pri
mary coil. Easy to install with
fully wired harness to all com
ponents. For those who are a
b it leary of the system , you have
a changeover p lug which permits shifting back
to the original sys tem . W ith this transistor sys
tem it is said that starting is easier , points &
plugs last longer, smoother runni ng at any
speed d ue to h igher ignition voltage . Useable
on 6 or 12 volt cars, boats, or trucks. Brand
new w / inst ructions.

Sh ip wgt. 5 Ibs. _ # 68-25 $9.00.~ ..... ~ ..... --

-"-

"'0 "<'
TITAN I'G ,'><5

ITAN.,.. ' IHIIIlIO ,...,.
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POWERSTAT # 136-3

May be used 3 phase 0-240 volt or
single phase 0-140 volt 60 cycle. 20
am p per section. Brand new as
shown, lists over $200

Our price only $100_00

Variab le Vo ltag e Tran sformer from unused Mili
tary eq uipme nt. Just th e th ing for you r Linear.
Varia b le from 0-130 volts good for 22.5 e m ps. In-
put of 115 V 50/ 60 cycle $28.00 eac h

TRANSISTOR
HEAT SINK

w/2 N174A ..... $2.50

IBM WIRED MEMORY FRAMES.

VARACTOR SIMILAR TO MA4060A
Good for 40 watts at 432 MC, ea c h t ested in
circuit. W/ d ia g ra m for 432 MC tripler.
........................._ _$5.00 e ach

EXPERIMENTAL VARACTOR DIODES
Pa cka ge of 20 units with experime nte rs circuit
exp lana t ion. Pack of 20 $1.00

4X250 SOCKET w/ chtmney & p la te ri ng ... $4.00

Removed fro m h igh priced computors. Exlnt
co nd ition.

Open style

50c eeeh, 12/55.00

BB MH TOROIDS.

RBA -RBB-RBC POWER SUPPLY 525.00

For 115 vo lt 60 cycle AC use, brand new in car
tons , powers a ny of th e a bove sets.
C able with AC pl ug for above $4.00
Cable with Rec.-Power supp ly p lugs $7.50

866A SOLID STATE TUBE REPLACEMENT
r yea r g ua ra nte e _ $ I0.00

12 KV insulat ed , wgt 25 Ibs.

2N706 UNMAR KED TRANSISTORS
__.. .. ......•._ __. .__ __ 7/$ I .00

2N697 TRA NSISTO RS "'ma,ked 15/5 1.00

500 PIV 100 A M P S;1. DIODE 52.00 ea.

FI LAM ENT TRA NSFORM ER .... $2.50
115V 60C in, out put 5.1 V 14.5 a mp

5. r V 43 Amps.

· $ 4.00
· . . . . . . . . . . . . . . . . . . . . . . .. 10.00
· . . . . . . . . . . . . . . . . . . . . . . .. 12.50
· . . . . . . . . . . . . . . . . . . . . . . . . 15.00
· . . . . . . . . . . . . . . . . . . . . . . .. 35.00

PRV I 100 I 200 I '00 I 400 ISa le r.40 1.75 2.25 2.60

10 amp T R I A C 5
s~\.f.

160 core
1,000 co re
4,096 co re
8,192 co re

16,384 co re

SOLID STATE REGULATED FILTERED

29 VOLT 50 AMP DC REGULATED
Ope rate o n 115 volt 60 cyc le in put w it h output
of 29 volts DC 50 am ps filt ered and regu lat ed .
So l id state components wi t h standard 19 inch
rac k pane l mo unt ing. Excellent condit ion . Ship
ping wgt. 175 Ibs. $75.00

Customer pays all shipping
New catalog #66 now ready

Send 25c handling & postage 'cha rqe.

1 AMP MIDGET SILICON DIODES

1000 PlY 35¢ each 12 fo r $3.50
160 0 PlY 60¢ eac h 12 fo r $6.00

FILAMENT XFM R 2.5YCT 20 A M P
UTC, 10KV insulated. NEW $3.00

SCO PE TUBE 1-3XPI for W aterman
sco pe. New $5.00

TELETYPE TEST SET 1-1'lC. no
tools, go t renewed __$10.00

JOHN MESHNA JR.
19 AllERTON ST. LYNN. MASS, 01904

GEIGER COUNTER, MLTRY SURPLUS
li ke new with book, untested
SURPLU S SPEC IAL .... 510,00

J UN E 196B 113
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73 BINDERS

Are your magazines fallinq down all the time?
Our bright red binders will hold them on the
bookshelf. Stamped in gold. Specify year. Only
$3 eaeh, but going up before lo ng. Order.

cont i mud f r om page 4

a great many amateurs feel should be re
considered, though I'm not sure that the Bve
words per minute requirement for the Nov
ice and T echnician licenses is really much
of an obstacle.

The extension of the Novice license to
five years was proposed on the basis of giv
ing the Novice a longer time to amortize
the cost of his equipment. This may indeed
be a factor holding Novices back from
making a heavy investment in commercial
eq uipment and is worth consideration . I
have long felt that the Novice license should
be five years and renewable since the re
strictions in frequencies are such that they
would seem to provide adequate incentive
for advancement .

The removal of the two meter phone band
from the Novice seemed to me to be un
necessary. The number of Novices using
this band has never been more than miniscule
and it seems unfair to me to deny those few
that are interested in working in the VHF
bands the opportunity.

In another move, the EIA has set up an
engineering committee to work on develop
ing definitions, performance standards and
methods of measurement for amateur radio
equipment. They will work on bandwidth.
unwanted sideband rejection, carrier sup
pression, distortion, power output measuring
and definition, cross modulation and antenna
gain. Stu Meyer of Aerotron is the chairman
of the committee. They are biting off a
pretty big hunk to chew.

The EIA is launching an industry-sup
ported national advertising campaign to ex
pand the Citizens Band market and will be
using television spots, radio, magazines,
newspapers and store displays. This is prob
ably a good move to perk up that sagging
market. Wouldn't it be wonderful if the
EIA worked out a plan to help boost ama
teur radio in a similar way? Or if the ARRL
made such a move?

EDITORS and ENGINEERS. ltd.

Amateur Radio Incentive
Licensing Study Guide

Important E &E Books

"••,1.Mla
~ .._......

by R obert AI. Brown ,
K2 ZSQ /W9HBF.ond
T om K neitel, K2AES.
Fully expla ins the new
incentive licensing which
affects both newcomers
and old-timers. Covers
all the new FCC R egu
la tions a nd band alloca

t ions. Includes multiple-choice quest ions and
answers (as close to actual FCC exams as
possible) covering the new Advanced-Class,
and the modi fied requirements for the Extra
Class, exams. Also includes sample exams for
N ovice,T echnician, Conditional,and General
Class licensing. 160 pages. 5}-2 x 8}-2·.
Order EE·050. only $2.75

Commercial Radiotelephone License
........ Q& A Study Guide
~ by W oodrow S mith and

Robert Welborn. An inval
uable aid in preparing for
the exams for the various
grades of radiotelephone
license or permit. Ques
tions cover the first four
elements of the radiotele
phone license exam. An

swers a re comprehensive and detailed and
relevant to the pertinent subjects of the exam.
Apart from its value as preparation for the
exam, this book is an excellent "self-quia" on
the technical aspects of radio and television.
272 pages. Order EE·031. only $6.95

17TH EDITION OF THE FAMOUS

Radio Handbook
T ells how t o design,
build, a nd opera te the
latest types of amateur
t ra nsm it ters, receivers,
transceivers, and am
plifiers. Provides ex
t ensive, simp~ified theory on practically every
p hase of radio. Broadest coverage; all origi
nal data, up-to-date, complete. 848 pages.
Order EE·167 • only $12.95

Order from your electronic parts4 distributor or send coupon below.

~~ I 11----------------
I P.O. Box 68003, New Augusta, Ind., Dept. 73·68 I
I Ship me the following boo ks: I
I 0 No. EE·050 0 No. EE·031 I
I 0 No. EE·1 67 $ encl. 1
I Name I
I I
I Address I I
I City State Zip I L --'
L ~



E-Z WAY PRODUCTS
WONDER GROUND POST..J..oo-"'!
WONDER GROUND POST'S stabilizing
fins insure a solid setting under practi-
cally all ground conditions WITHOUT
THE USE OF CONCRETE! Simple instal-
lation requiring only a post hole digger.
Thousands in use throughout the world

for over a decade.

,,

FUll TIlT

Join the thousands of Hams enjoying E-Z Way Towers'
exclusive advantages. The easiest Ham tower to install.
Also can be raised and lowered to any desired height
by one man and with equal ease tilted to horizontal
position permitting access to beam and rotor at ground
level.

Standard models from 40 to 150 feet and commercial
installations to 1,000 feet.

More E-Z Way Towers are in use than any other kind.
Order from factory (same week shipment on most
models) or see your favorite Ham equipment supplier.

CRANKED
DOWN

;,.
'I

FUll HEIGHT
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OS-8E/U
TS-757
TS-lJO
AN/UPM-l2
TV.2C
TS.621
TV·7
TS·710
AN/URM-44
TS·68l
TS·510A
AN/URM-52
AN/USM-44
AN/TRM.l
SG-24/TRM
ME-lOC/U
AN/PSM.68
AN/GPM-15
TS.5050/U
AN/PSM·48
We also buy all H·P,
Boonton, ARC, GR, Bird.
Measurements, TEK, etc.

RECEIVERS: AN/APR-Il,

14, 17; R-l88 , R-l88A,
R.l90, R-l90A, R·l91.
R-l92, R-220, R.l89,
R.1125, R-1051 , CV-25ll
ALR, 5IJ·2,l,4, ANI
URR-, AN/FRR-, ete.

AIRCRAFT EQUIPMENT:

ANIARC-27,ll,l4,l8,44,
45,52,54,58,73; AN/ARN.
14,21 ,54.56,59,65,67 ,52V.

Test Sets: H-14, H·14A,
etc.

INOICATORS: 10.250,1,

10·l87, 10.257, 10-66l,
10-IIOl,10·637, etc.r all
Collins, Weston, and
A.R.C. indicators and
control units.

TEST EQUIPMENT

SG·12A/U
AN/URM·25
AN/URM-26
SG·IA/ARN
SG-2A/GRM
AN/URM-80
SG·ll/ARN
AN/URM·81
AN/ARM-8
AN/URM-l2
AN/ARM-2S
AN/ARM.68
AN/URM-48
AN/ARM-22
AN/ARM.66
AN/USM-26
AN/ARM-65
SG-66A/ARM-5
AN/URM-4l
AN/UPM-98
AN/ARM-68
MO·8lA/ARM

I
AN/UPM-99 I
AN/USM.16
TS-72l/U

SPACE ELECTRONICS CO.

NAVY "TEO" TRANSMIT.
TERS AN/U RR-I l,27,lS

elc•• AN/URA·6.8,17 ;
AN/SPA-4,8,9.

AN/GRC·l ,4,5,6,7,8,9,10.
19,26,46; RT.66.67,68,69,
70,77; AM·65/GR,
T.l68/UR, PP·112/GR.
RT-174/PRC-8, R.108,91
GR, RT-175/PRC-9.
R-IIO/GR, RT-176/PRC
10, T-195/GR, AN/PRC
25, R-125/GR, T-217A,
T·2l5/GR, R-278B, SB
22/PT, MO-129A/GRC
27. AN/VRC.12, elc .

AN/TRC.24,
T-l02A, AM.912,l
R-417A, AM.914,5, pp.
685A & accessories.

COMMERCIAL AIRCRAFT
COMMUNICATIONS:

Cclllns: 17L-4,7, 51X2,
51Vl , 6185 , 618T, 185-4,
621Al. 860E-2, 618M,
51 Rl, 5780, 578X, 4795.
l, 479T.2; ARC: R-lOA,
R-l8A, R.l4A, RT-IIA,
T-27A, T-25C, R-l IA,
T-27A, T-25C, R-lIA,
21A system.IN-12,13,14.

ANjTCC·l: AM·6B2. TA
219

division of

MILITARY ELECTRONICS, CORP.
11 Summit Ave. East Paterson, N.J.
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SUBSCRIPTION PREM IU MS

3

5

6
5
5

6

4

10

10

,

We a re for a lim ited time , offe ring the p remiums listed be low to o ur readers who send in groups of
u .s . one ye~r five d ol lar new (not ren ewal ) subscriptions to 73 Magaline .

How come? Well normally we get new subscribers by usin9 direct mail ddv e rtising. But, since our best
sa lesmen by '<If, are' you, our read ers , we wo ndered if we might not d o better by both of us if we put
al l the ~oney that we would normall y spend o n mailing pieces, stamps and labor into some nice pr esents
which we could g ive to the re aders that get subsc ri pti ons for us. It see ms well wo rth a try .

Please se nd In the subscri ptions on ce res or paper about 3" x 5" with the nam e, ca ll, add ress an d li p code
of t he new subscrlb en . Includ e a check, money order o r cash for $5 for ee eh subscri ption. All subscriptions
.... i11 sta rt with th e next pu b lished issue of the magazine . On d sepa rate pa pe r give us your nam e , ca ll an d
add ress a nd tell us ....hich premium you want sent . (Offer expires J une 3D, 1968.)

"""" Premium Number of subs

I. 20,000 ohm'lv V-O-M (to 5000 volts] 3
2. Hammond's International I)"

World Globe
3. Hammond's International 13"

Illuminated World Globe
4. Hammond's Classic Edition

Wo.ld All., ($25)
5. Hammond's InterMtional 18"

World Globe
6. Hammond 's International 18"

lllumlneted W orld Globe
7. Ten-in-One Mini-Lab. YOM, sig gen, etc.
8. Kodak Instamatic AI04R Outfit
9. FM /AM Transistor Clock Radio,

Philco 739WH
10. Westinghouse "Escort"

radio-flashlig ht-lighter-watch
II . AM/FM/Record player portable,

ac or baHeries 10
How many fellows do you know th at should be enjoying 73 1 Betw een th e mem bers of your clu b, f riend s

in th e neighborhood a nd o n-the-a ir buddie s yo u may be a ble to clob be r the list a bove. U.S.A . on ly.

-------------------------------------------~

73 SUBSCRIPTION BLANK
What with the deval uing of the pound, the drain on gold and the recent increase
in posta l rates , o bvious ly 73 is going to have to raise t he subsc ri ption rat es soon.
They are still the same for now.

I

$ 5 one yea r
$ 9 two years
$12 three years
$50 LIFE
$ 3 HAM RTTY
$ 3 DX Handbook

$3 VHF Antennas
$3 Parametric Amps
$1 Transistor Ckts
$1 Diode Circuits
$1 .50 Index to Su rplus
$3 RSGB Data Handbook

J
I
1
1
1
1
1
I
I

l ast Name

SEND MONEY & BLANK TO: 73 Magazine, Peterborough, NH 03458

.. ..... ... Call ..Na me ._______ _ _
Init ia ls

Address ------ _. _-- _._ -- ------_ .__ . _- --.._---- --- ----_ _----------_ ._ _-- ------_.. _ _._------_ .. __.-.. _._-_._------ -

City _ __.__ __ . . .

I
Check

one
D New D Renewal

State .. .... .. __ Zip . __ ...... __
or C ountry.

L _
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I ! SALE * SALE! I "TA B" I ! SALE * SALE! I
X -FormerJ AI/ 11' V·60C, Prim4f'y.- 1-177 Hlekocll. Typ. Tube Cheek.. . . $35

I ! SALE * SALE! I GE YYZ.' Decade SeBlinl Counter . . $752SOOV @leM a .. Fll S2@ _..• .• •. . 4/$5 Piranl Vacuum G.,IIS • •• • • . . . • • ••• •$27Il OOVCt @ 300 M., 6v(ij) 8A. 5V @ SA .. " ESC" Var. Pulse Ten S tell Del ay Net.125V Bias. abt 1700 V DC S4@ .. ,5/$12 work TO . 5uS Ee / Z lOO .. .05 t il .5 . . $252.5V @ 2,t. Sl @ ..•..•...... . .4 f or $2
SCR . 5 1LICO N- CONT ROL RECTIFIER SI AM .TlME PROD 500cy Fork. &. Amll. $206.3V @ IA SUO@ ..• ....•.... 4 for $5 " VFe" Vibrator Fuder Contro lled20VAC" T APS/ I. 12. 18. 20 V@ 4" $2 @ PRV 16A 25A PRV 16A 25A Ty pe ~(Sh.ke Table) . ••..•.... ... $5032VCT/IA or 2XIIY ra> I" S31il. 4 /$ 10 se .50 .75 400 1.60 1.90 Black Light Lamn .. UV 5y'.,.nl . . . 52480 Vcl@ ~Ma .. 8.3@ l.SA CS D $1.50 10. ." 1.20 '00 1.95 2.75 G, 1OOT3/CL·60Y / Q· l nfra R Lamll •. $510 Vct@ 5 A & 7.5 Vd @ SA ...•.•. $5 70. 1.15 1.30 '00 2.85 S." BC746 B.nt.m I watt IU1 Call , •.• . 3/ $ 16.3 Vd 15.5A & 6.3 v « @ 2A . . • . . . 14 .00 I." 1.65 1000 3.70 4.50

7.5 Vrt@ 12A U @ • . .•.•.•.••.•. 2 /$5 Unttllted " S CR" U. t , 25 AmllS. 6/U A NY REASONABLE OFFER
GI." Diad '" IN34. 48. 60. 64. 30 lor $1 A CCEPTED VACUUAr EQUIP.

'" C. T. /2.5V/l OA F I LA ME NT W,h h Duo·S..1 I402R L, C.. HIXF MR 10 Hy In, ltd U @. ... . 31$5 V. cuum 140 LIr' /M & Mira Mi nt &5 U4 S ilicon Tube . . $ I. 50@. 5 for $5 LN COnloli d.t ed V.c. COlli PMC rl 5A
Bl ndlwih h C.....I. 500W 2P /6Po,. $2~ 5R' S illcon Tube . ... . $4@ . 3 for $9 Dltil ion " ION" Pump• • Like H••
5 Hy.-400MI Choke $4@ •••••••••• • 2 /$5 866A SllllOn Tube .. $IO@. 2 for $18 HIV. c V. lve CVC# VCS2 1. Like New
6Hy·50l1 M. $5oj) ..•. .•••..••••.•.. 2/$6 T. mn ••1 VAC V.lue. New.
250 Mld oj) 4sa W'f L' dlyt l. $3@. 5 /$10 " T A B" • SILi CON ONE A MP DIODES W.E. #293 S prln , Relay Tool • .•. 2/ $1Cnd'r on 10M fd 1I. 6QOV DC 45e @. 10/$3

Filctory Tu u d 0& Gllarant"d C0 307A/6 It Cer d PL55 & JK26 • . 2/ $1Cnd'r Oil 6Mfd ~ 1500V $4 (i1. 5 for $10
C.r1Iorundum Fine 6" S tone ... . .... 2/ $ 1Lin. Filt.. 200 Atnllll / l JO VAC $5. 5/$20

P i'f/R ms P i'f/ RIII' P I'f/Rms P I'f/Rms 5,wlY R. d & Bln k B lnd ln , Posts. 5/$ 1DC 3'1,· Met. /RO / SOOM I $3 @. 2/S5
SO/35 100/70 200 /140 300/2 10

~', Bill, S,Il & Trad, As W ,IlDC 2 ~!J " M. ter /RD Il OO M. $3@.
.05 .07 . 10 . 12DC 2'12· M"tlr/ R D/!OVDC $3@ ... 2 /$5

800/560 9OO/6!0 Line Flit.. 200A/230VAC. SSP . 5/$20DC 4· Met_/ RD/Dne MI /I % $5@.2/S9 400/280 600/ "20 Wu t on f)..130V AC a- Rd. . . . .. . . .. ... $4Socket Cen m'c 162S T uta • .••.... 5 /$ 1 •14 .21 .ee •40
EI.PIM T im. M.terl 115VAC a- .. • . $6Soeket Corllllie 866 Tube ..........5 /$ 1

1000/700 1I000 I nO 1700/1200 24001168 V.rl.n l). 120VAC/IOA • K&O . LN $16Socket Cw.mle 4X ISO/ Loktll ...... .. / $ 1 .so .70 1.20 2.00 Varlln O· 13SVAC/7.5A & K&D . LN $I SX MTTG MI. I Condlr .0061A1 2.5 K" 2 /$1 *1'1.11 T ests A Co& DC &: Fwd &: Load ! Mlnl F.n 6/ 12 VAC/ SOcy & Blld• • .3/$S
Min l · Rect lfl .. 2SMI/IIS VDC/F W8 . 10 / $1 Un tu ted SCR 2SA MP .. .• ........ 6/ $2
W.E . Polar R. ' l y# 2SSA $"@• .. . 31$10 1700 P i,,/ 12oo Rms @ 750 MI. 10 for $10 Untest.d 35AMP S ilicon ....r Stud, 4 /$1

2"00 P i,,/1 680 Rml @ 7S0 MI. 6 for $11 Untested 12AMP SiIl,on Pow Studl 8 / $1
RUSH Y OUR ORD ER T ODAY. L..... N. " IOliA/l2V3P H S II R.d . . $1 6

S lIleon Pow.. DI,des. Studs • P . F. .. 250 MFD (jll4S0WVD C/Leetlyti e $3@. 5 /$ 10QTYS UMITED
D. C. 50P I" 100PI" 2oo PI " 300PI" SooMF D(@200 MVDC ...... .. $I @. 7/SS

Torolds 88 Mhy N. w Pck, 75e~ . ... ." 1$2 Am ps 35R ms 70 Rms 140Rml 2 10 Rms . OI2@25KV " CD" Hy/
12 .25 .50 .75 .90 C. P. c itor ... . . . . . .... .. . . . . $3 @ , 4/$10200 KC FreQ Std Xull ..... .......4/$2

.. 18 •20 ... .75 1.00 Vaccum. RF/ 50MMF/ 20KV. Sot ell. ! / $I O2 Si de/ cu Printed Ckt Bd N. w 9x 12· $ 1
45 ... 1.20 1.40 1.90 MI•• . OI MF D/8 KV RF/XM TG .

Kllxon SA Res.t Ckt Br. l k.. .. . . . .4 /$1 16. I." 2.90 3.50 4.60 $2@ . .. .. .. .... .. .. .......... .. . .6/ $10
2H to 8 K Hellll'u tl Good U... • ..... $2 24. 3.75 4.75 7. 75 10.45 Weston # 45/ 0.S"/c,f 150V DC LIb M.t.. $27

WE # 150/ Low FreQ CIITI . r Colli. S/ $lFinhhed P I. n Xtlll Blllnk, ...... 50/ $1 D. C. 400P I" 600P I" 700P lv 900 PI " WST GHS HIVolts 10KV SeoP' . . . .. . $3SLin e F ilter 4.S A@ IlSVAC •• • • 6 fot $I Amps 280Rms 420Rms 490 Rml 630Rml S P E R RY RF LIb Scop . .. .. . .. .. .. . $35Li ne Flit.,. 5A @12S VAC ! for $1 12 1. 20 I. SO I.7S 2.S0 "A B" /PDTS ASSTD ..... .. ....... 5/$ 1......
Boat Filte r 400 M. @28VD C 8 for S I .... 18 1.50 QUefK Query QuerK Dei l Y LInes ASSTD /E SC / .4 . . .. ..3/$1• •

45 2.2S 2.7 3. IS 4.' In sul at ion Ted /0· 1500VDC nonD ES $30Boa t Fil ter Inp llt / 3A @80VDC . 6 for $ 1
16' 5.7S 7.50 Query Query R.lay INTR LOK /Pulu / 115VDCBall . ntlne #300 AC/lab Mlr. ... .. ." 240 14.40 19.5O 23.40 Query DPO T . . . . . . .. .. . . . .. . .. $3@ . 3 for $5Choke 4 Hy/0.S A/27fl .", .. . .. . . 4/$1 0 Reshtor Bleeder SOK / IOOW . . .. 3 for $1H' sld Sten ns Pree il ion Chopp ers • • • II
2 RCA 2N408 &. 2/ I N2526 Ckt Bdl Ampmtl'll 30 / 60/ 120/240/4S0AHellpoh Multi r en-rwe $4@, , fot $10 IN2326 Can Unsolder ..... . 6 for $1 AN Type Temp Compo ...... . $3@. 2/$5

H.lipot Di a ls ... .. .. .. .. ... $3@. 2/$S
Send 2~c fo r Catalog

D. C. Power S upply II SV/ 60 to SOO MICA MTG K IT T0 36. T05. TOI O. 4/$ 1
ol,e.ps .OO I@l IOOO WV OC 10e@ .. 20/$ 1ANOD IZED T D36 INSULATDR .... 5/ $1Cyl. Out put 330 : Tip 165V up to ZENERS I W.tt 6 t o 200 V . .SO~ . 3/ $2 Dieap,. 2x .004@ IOOOWVOC IS. @. 10/S I
DI..I PI .03@ I000WV DC ISc@ .. .. IO/SI'SO Ma . Cased . ................. $4 ZENER S 10 Watt 6 to 150V $1 _, 6/$5
Dl, capl .0 1 @2000WV DC IS. @ .. ' . 6 / $ 1

" Bruning" 6" Parall .1 Rul e@ .... .. .. $1
S TA B ISTOR up t o Ten WItt. 20 for $ 1

DI...PI .001 @5KVW DC 20e@ • .• . 6 /$ 1
Dh eap• .OO5@SK VW VDC 2Se@ . . . 5/$1PL2S9A &. S0239 CO·AX M&F P.I" 3/$2 Wanted T tlt SelS (TS) & Eqllip . DlIclp, 130mm G/ 6KV 20• . . . . . . . . 6/$ 1Phone P. t ch Xfmr, Asstd .... 4 for $I

.. TRAN SISTOR S " 8CR' S .. ZENERS Il I .02 @lSOWV DC . ...... . .. .. .. . . 2S 10f' $1FT243 Xta l & Holder. l ur plUI . . 5 for $1
Full Le.ds F.ctory Tu ted & GTD I 6 or 12VAC Mlnitan & Blade ....... $ 1Inslt d Blndln , POl h " E BY " .... 2S/$ 1 PNP I50 Watt /1 5 Amp HIPwr T036 Case l T03/P IN LUG S for 8 &. E . . .... IS/ $ I

S un- Cell i Sel.nl um Au t d ... .. . .. 10 /$ 1 2 N44I . 442. 277. 278. DS5 01 Up To TOP U$ PAID FOR 304T L TUBEST D36/l ooW Untel ted T ran, lst.... • " /$1 50/ VC8 D . .. . . . . . . . . .. .. $ I@ . 7 for $5

" Prn sflt Dlodel to 100 P I" .....S/$ ITube Clamp, Autd ...•.... .•• ... 20/$1 2N278. «3. 174. Up to SOV $2@. 4 for $5
MICRO·M USWITCH 35A AC/D C. 10/$ 1.01 Mlc. 600 Wv/lh ltl t ... .. .. . 10/$1 P NPISO W/2NI 9S0. 1970 &
2N408 RCA SHORT L EADS. • f~ II.001 to .006 MI. e /1 2oo WV/ 2.SK" •. 8/$ 1 2N2075 2079 .. .. ....... ..... U @. 3/$5
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I I PHONE 732.624S G.I"onomtr 250· 0 · 250 mierol A . • . •. • . $2
S ....d 25c flll' N. w Cat.IOI Flit Chgr IOOA / 6 & 12V Rect lfl.. . . . . $9

Sena 2~c For Ca/dlog B.tty Chor 6 & 12V up to 6 Amp • . . . $7

JUNE 1968 119



of

and

For Convenience of Sale At

-0'.'0'.'0' . ' 0' .'0'.'0'.'0·.·0'.'0·.· 0· .·0· .

AARON POSNIK & COMPANY
Auctioneers

94 STATE ST.. SPRINGFIELD, MASS. 01100

14131 733·5238 AND/OR 12031 875·5198

For further Information Phone, Write, or Wire

19 Grove St., Rockville, Conn.

THE SALE INCLUDES:
All top brands such as Hallicrafters, GE, RCA, GPL, Tel-Instruments,
Altel, Philco, Bell, Diamond, Ling, Packard-Bell, Biddle, Miratel, Du
mont, Grimson.

Complete Vacuum Tube Mfg. Assembly
Original Cost $160,000

Welch Vacuum-Pumps, Sealing Machines, Glass Lathe, Tube Guns,
Glassware, Kinney Evaporator, Ovens, Work Tables, Etc.

Hundreds of Desirable Lots of Every Description

- WATCH NEXT ISSUE FOR FURTHER DETAILS -

Wednesday, July 10, 1968 AI 10 A.M. (E.D.T.)
To Be Sold In Trade Lots and Separate Items

COMPONENTS

THE DENSON ELECTRONICS CORPORATION

PUBLIC AUCTION SALE!
-- OWNER RETIRING

$500,000.00 Valuation
ELECTRONIC EQUIPMENT

ADVANCE NOTICE
0 '.'0'_0 ·.· 0 '.' 0 '0lIl(' 0 '.' 0 '.' 0 '.' 0 '.' 0 '.' 0 ·.· 0 ·.· 0 '.'

•

@)
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C&H CLEARANCE SALE
Check with C & H for all your eqpt. needs. Sensational savings in electronic test eqpt.,
optics, component parts, gauges, & all those hard to find items, stocked under one
roof at 2176 E. Colorado Blvd., Pasadena, Calif. 91107, Call 213-MU 1-4925 &
213-SY 6-2628.

"

H.P . x 912A Termination $35.00
H .P. x 650A Oscillator 10 CPS t o

10 Me $325.00
H.P. x 710A P ower Supply

(Won't La st Long) $15.00
H.P. x 712B P ower Supply

0-500 VDC 200MA $125.00
T.S. 403 Signal Generator, same a s

H .P. 616A, 1800-4000 Me $450.00
T.S. 419 Signal Genera tor, same

a s H.P. 614A, 900-2100 Me. ........$395.00
H .P. 522 B Counte r , 10 CP S t o

120 Kc ., 220 Kc. with plug in
modifica t ion $395.00

H .P. 415B SWR Meter $140.00
H .P. 400D V.T.V.M $75.00
H.P. 512A F req. Conver ter $125.00
H.P. 430CR P ower Meter $150.00
H.P. 416A Ra tio Meter $150.00
H.P. 2001 Interpolation Osc illat or

6 CP S-6 Kc $75.00
H.P. 200C Audio Oscillator,

5 CP S-600 Ke $75.00
H.P. 212A Pulse Generator $195.00
H.P. 475E Tuneable Bolometer

Mount $50.00
H .P. 300A Wave Ana lizer $95.00
H.P. 460B Wide Band Amplifier

20 DB Gain up t o 900B in ca scade $50.00
H.P. J 870A Slide Screw Tuner $100.00
H .P. 219C Pulse Dura tion Unit $175.00
H .P. J 370D Fixed Waveguide

Attenuator, 5.30 t o 8.20 G.C $39.95
H.P. x 8 IOB Slotted Section $45.00
H.P. S 485A Detector Mount

2.60-3.95 G.C $49.95
H.P. G 370C Fixed Attenuator

3.95-5.85 G.C $35.00
H.P. AC 60K Barreter Xmfr $22.50
H.P. S 281A Waveguide to Coax

Adapter, 2.60-3.95 G.C $35.00
. Vectron SA25 X-Band Spectrum

Analizer $250.00
Gertsch T N-l Phase Sensit ive

Tuned Null Indicator $250.00
Ger t sch PT5 Ratio Xmfr

50-10000 CP S $125 .00
Narda 3000-20 Directional Coupler

20 DB $75.00

Narda 230B Impedance Meter
425-4000 Me $195.00

ESI Dekapots $50.00
PRD 560S1 Freq. Meter,

2700-3700 Me $25.00
PRD 159A Attenuator $35.00
Arra TT Line At t enuator

4-2-4.4 Kme $19.95
F xR N idia Slotted Line, 1 to 4 G.C. $225.00
Sierra 138 Directional Coupler $35.00
St oddart Attenuators $7.95
L&N 4395S 10Kn Voltage Divid er $175.00
TS 118A / AP Bird Watt Meter,

20-1400 Mc., 5-500 Watts $195.00
AD-YU 20A2 Time Delay St andard $100.00
Alfred 250 Traveling Wave Tube

Power Su pply $500.00
P olorad RBt Rcvr. with RLT

Tuner, 1000-2000 Me $350.00
GR 720A Freq. Meter }
100 to 200 Me. on Fundament al s .....$75.00
10-3000 Me. On Harmonics
G.R. 561 D Vacuum Tube Bridg-e ....$35.00
G.R. 1218A Uni t Ose. 900-2000 Me. $225 .00
G.R. 1800 VTVM $75.00
C.R. 716CS1 Capaci tance Bridge

f or Cap. Mea surements at 1 Me. $250.00
G.R. 722 DS9 Precision Cap.

100-11 00 uuf $50.00
TEK 53 / 54E Plug In $95.00
TEK 180 Time Mark Generator $250.00
Marconi 140-020 Spectrum

Analizer , 8500-9600 Me. .. $85.00
Mea surements Mod el 80 Signal

Generator , 2-400 Me $395.00
Kintel 301R Volta ge Standard $300.00

SCOPE BUYS

Dumont 3004 }
Dumont 3006Dumont 256D .....General Purpose $75.00

Sylvania 132
Dumont 304H 100 Ke $75.00
Dumont 324 100 Ke $75.00
TEK 511 2 Me $125.00
TEK 512 2 Me $150.00
H.P. 150 A Less Plug in , 10 Me $395.00

ALL PRICES F.O.B. PASADENA, CAL. NO C.O.D.'S

C&H SALES COMPANY
2176 EAST COLORADO BOULEVARD • PASADENA, CALIFORNIA 91107
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BRAND NEW GOVERNMENT SURPLUS

TUBES AND SHIELDS
49. SPECIAL! ! ! ! !

Takeouh: 6AK5-6AL5-6AQ5-12AU7
6AU6-6C86-5965-6SN7 5 for $1.00

50. G.E. 3C22 - New 2.00
51. 1626-39/44 58 New .25
52. Acorns-954.955-957-959 10 for 1.00
53. Scope Tube. 3ACP7.5SP7A (New) 3.00
54. 7 and 9 Pin Shields 10 for 1.00
55. MuMetal 2"-3" Scope Shield 2.00
56. Mumetal 5" Scope Shield 3.00

1.00

1.00

1.50

.45

.45

.12

10.00
3.50

10 fo' 1.00
.75

20 for 1.00
.50

3 for 1.00

l.S0

15# B.OO
.50
.50
.50

10# 6.00

BAGS
2# 8ag 1.00
1# " 1.00
1# " 1.00
1# " 1.00
1# " 1.00
2# " 1.00

128MA

CHOKES

SPECIAL ! ! I GRAB
62. Misc. Mica Capacitors
63. Misc. Precision Resistors
64. Misc. Lever Switches
65. Misc. Rotary Switches
66. Misc. Capacitors
67. Mixed Hardware-Nuts & Bolts
68. Collins Mechanical Filter

455KC Part #F455-Q3
69. New Bud Shadow Cabinets-9Ibs.

H-71/, ",W-I3'/. ",D-9"
Precut Replaceable Front Panel

70. Globar Resistors-8" long
5000 ohms 25W

71. Globar Resistor-18" long
197 ohms 54W

72. Globar Resistor with Mount
100 ohm 25W 4" long

73. Connector SO 239 New
74. Connector PL 259 New
75. Adapter UG-175/U New

TUBE SOCKETS
57. 7·8-9 Pin Socket
58. 829 Tube Socket
59. Subminiature 8 Pin Seeker
60. Rockette Type Switch DPDT
61. Switch SPST A&H 83001

44. G.E.
5-15HY 500-100MA 500hm,

45. CAC Torrid 430MH
46. CAC Torrid 23.3MH
47. Torrid 40HY
48. Swinging Choke

4-20HY 0.46/.052ADC

43. Stanley
8HY

CAPACITORS-ELECTROLYTICS
I. Spreque 10-IOMF 450VDC 3/$1.00
2. Dumont 2MFD IOOOVDC .50
3. TLA 6040 4MFD 600VDC .50
4. 20-20MFD 300VDC .50
5. 20-20-20MFD 450VDC .50
6. 4tMOMFD 150VDC .50
7. Mlcamold 60M FD 400VDC .50
8. Mallo", 125UF 350VDC .50
9. Cornell Dubilier 300MFD ISOVDC .50

10. Cornell Dub. 1000MFD 25VDC .50
II. A.t,o. 2000M FD 15VDC .50
12. Safe T Mike 25000MFD 3VDC 1.00
13. Pvremld 300MFD 275VDC 1.00
14. Cornell Dub. 4000MFD 40VDC 1.00
'5. Senqemc W IMh.

2000MFD 50VDC 2.00
16. Safe T Mike 1000MFD 50VDC 2.00
17. Sprague 10000MFD 41VDC 2.00

CAPACITORS-OIL TYPE
18. Pyramid IMFD 1500VDC .75
19. Pyramid 16MFD _400VDC 1.00
20. Sprague 8MFD 1500VDC 2.00
21. Aerovox .35MFD 5000VDC 2.00
22. Aerovox 3MFD 2000VDC 2.00
23. Aerovox IMFD SOOOVDC 3.00
24. Gudema. 10MFD 1500VDC 3.00
25. CDR 8-660VAC 2000VDC 3.00

CAPACITORS-VARIABLE
26. National 7·IOOMFO IOOOVDC 1.00
27. APC-25 3-25MMF 500VDC 3/1.00
28. Ca,dwell 2.8-6PF 1000VDC .50
29. E. F. Johnsen .7-27MMF IOOOVDC 3/1.00
31. E. F. Johnsen 38-1050MFD 2oo0VDC 7.00
32. E. F. .Jchnsen 50-1050MFD 2500VDC 7.00
33. Dual Section 470UUF 4500VDC 7.00
34. Five Sections 12-400UUF ea . sec. 4.00

TRANSFORMERS
35. 115VAC 60GY 6.3@ 1.2AMP 1# 1.00
36. 115VAC 60CY 1080 CT 226MA 10# 4.00
37. 115VAC 60CY 1300 CT 480MA 25# 15.00
38. 115VAC 60CY 5160 CT 120MA 20# 15.00
39. 115VAC 60CY nov CT 400MA 14# 10.00
40. 115/230VAC

60GY 1230 CT 350MA)
6.7-8 Amps] 14# 10.00

5.0 CT 4 Amp.)
41. 117VAC 60GY 9.2V 600MA 1.00
42.115VAC

60CY 700 CT 120MA 5V 3Amp}
6.3V CT 4.5 Amp) 6# 4.00

MINIMUM ORDER $5.00

FOR PROMPT SHIPMENT PLEASE INCLUDE SUFFICIENT POSTAGE IN YOUR
MONEY ORDER OR CASHIERS CHECK. OHIO RESIDENTS ADD 4% SALES TAX.

MENDELSON ELECTRONICS CO.
Daytan. Ohia 45403 516 Linden Ave. AC 513-252-9911
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THE R &; e WILSON (;OMPANY
VERY LOW FREQUENCY RECEIVER,
audio d istortion analyzer, covers 30-16,
000 Hz, may be shifted some to receive
low f r equenc y stations, Gener a l Radio
type 737 ......$269 . o r H P type 300A ......$175.
VTVM, Multimeter , Hewlet t P ackard ty p e
410A , 1-300 vac . 6 ranges, 1-1000 vdc , 7
ranges, 0.2 ohms to 500 m eg , 7 ranges,
read to 700 mHz, still a n industry stan d 
ard instrument , requires Be prob e tip $89.
SIGNAL GENERATOR. HP 608B , 10-410
m Hz, ca librated output in DB, in ter nal
m odula tion, may be pulsed , 115/230 volts,
industry standard $449.
~REQUENCY METER, G R 720A, 100-3 ,000
m Hz, h e terod yne ty pe, accuarcv 0.1%.
port a ble , good cond it ion, ONL Y $75
SIGNAL GENERATOR, sweeper, X band,
made by K a y , has freq . mete r , a tten ua-
tion, other controls, 110 vac , $59.
SURVIVAL TRANSCEIVER, 121.5 & 243
m Hz, w aterproof, hand-held, VHF -UHF
transmitter- receiver. RT159B j URC-4 ..
New. $74.95 Used. $49.95
TRANSPONDER, radar , X band . RT-93A/
APN-11. picture on page 766 vol. 7 MIT
R ad. Lab book $24.50
TRANSMITTER AND POWER SUPPLY,
2-18 m Hz, good condi tion , ART-13, (A M
CW), calibration book , commercial 115
volt power supply $95.
TRANSCEIVER, FM, Motor ola FHTRU
1DL Hand ie-ta lkies , p lug- in modules, can
be mod ified and repa ired , now on b usi
ness ban d , wor k ing condit ion, schematic
........... .. .. .. ... ..... .... .. ...... ...... ... ..... .... ........................$49.98
TRANSCEIVER, LF r e ceiver, VHF t r ans
m ittel'. Ben dix P ATR-IOA, 12 volt p ower
..................... ....... .... ... .. ... ........... .................................$25
THEODOLITE, Perki n -E lmer , azimuth
alignment, e lectro type. topped b y KNE
transit, in original steel , shock m ou nted
shipping ca se. good condition, weight
200 lbs $495.
RADAR CONSOLE, FAA type F A-5208.
22 inch PPI displa y , vertical r oll arou n d
ca b in e t, r equires on ly video a n d sync in
p u ts p lus a n ten na posit ion data, all
standard, w ith very complete man ual ,
t ruck only $299.
DUMMY LOAD, H igh q uality, oil f illed ,
w ith sam ple diode. Bir d t yp e 81, 51
ohms, 50 watts $24.
TRANSCEIVER, Lear L VTR-36, 118-136
m Hz, 42 c rystals. 12 volts, AM, 2E26
final $99.
TRANSCEIVER, Vocaline JRC, 3/ 4 m e-
t e r s , only one $15.
FREQUENCY COUNTER, 5 r ow d igital,
p lug-In sub-chassis, 100 k c c rystal sta nd;
ar-d , 115 v .• Potter t y p e 830, rack mount,
may r equir e m inor r ep a irs $79.
SIGNAL GENERATOR, 8-330 mHz, modu
la tion , 115 v .• General Radio t ype 804-C
or equ ivalen t $124.

FREQUENCY METER. 100-500 mHz, .001%
accuracy, excellent performer , excellent
cond ition , heterodyne operation , 25 tub es
p lus crystal and ori~inal ca lib r a t ion
book , 115/230 volts, c ivillan type LA-6 or
m ilitary F R-6 availab le $495.
FREQUENCY METER, 10-100 m Hz, s imi
la r t o a bove instrument , rack mount
115/230 volts

h
w ith origina l calibra tion

book and sc emettc, b est q ualit y made
.. $495
PULSE GENERATOR, M e a sur e m en t s
Corp. type 79A , required for a ll digital
circu it wor k , 115 vac, good $88.
DIGITAL MULTIMETER, ac-dc-ohrns , 4
n ixie r eado u t , 110 va c , r equires repairs
.. $79
SUPER BAND, spectrum analyzer, Polo
r ad .SA -84, 100-40,000 m Hz, p roresstonat
qua llty lnqulr e
RECEIVER, AR R -15, 1.5-18.5 mHz, de
signed b y Collins, fr- eq u e n c tes to 1 kHz,
either converted or millt a r y models $64.95.
FIELD STRENGTH RECEIVER. 15-150
m Hz, ac or de operation , h igh qualit y unit
for F M or TV use, Measurements t y p e
59 $299.
TRANSCEIVER. APN-l , 420-260 m Hz. dop -
pfa r r ad a r , ren ew $9.48
TUNER, 300-1000 m Hz, T N-18/ APR-4 , row,
est price $39.95
RECEIVER, t e lemetry. 216-245 m Hz, F M ,
high quality civilia n gear $97.
PANORAMIC ADAPTER, TDU-2, 30 m Hz
input. 2 m Hz wide, civilian m odel made
be DEI $89.
RECEIVER, h a m band s o nly, 160-10 me-
ters, RME 4350 $99.
SCOPE, Dum ont 340, d c t o 3 msec . rise
time $84.50
MEMO SCOPE, H u ghe s t y p e 104, w ith
WB j4 plug-in p reamplifier, high q u ality
scop e, wor kable , good cond ition except
scope tube $325.
SPECTRUM ANALYZER, T S-148/ UP, 8.4
9.97 gHz, com pact, good shop instrument,
good condition $99.
DUAL TAPE RECORDER, 4 channel, re
mote con trol , with floor r a ck, excellen t
fo r s tation log ging o r b a ckground music
.. ................ .... .. .. .... .. ............................ .. ....... ... in quire
HUNTER 330S. light oper ated d ev ic e ,
commercial qua lit y , for counters, door
alarm s. o r station a n tenna lights $9.95.
GEIGER COUNTER, contin uous duty
mon itor. Ba ird-Atomic model 410, counts
geigers like crazy $98.
DIGITAL PRINTER. Colored T elev ision
Inc ., type 103A , d esk sized, o n ly $45
FREQUENCY METER, 500~1000 mHz,
built-in m e ter, made i n E ngland , excellen t
cond ition $25.
TUNING UNIT, 1000-6230 m Hz, C V-13/
APR-5 $9.95
MECHANICAL FILTER, 9 k c ., 300 kc . cen;
ter , RCA $5.95

Sen d sta mped addressed enve lope for la test list. Send 50e for photo of speci fle equip ment. Our gu ar antee : If you are
not sat isfied, ret urn th e eq ui pment within ID days in Its or igina l eondi ti on, unmodified, and r eeeive your full money
back. Si mply pay only the sh ipping charles. ( What could be more fair tha n: that?) We buy and sell qu ali t y surp lus.

THE R &; (; WILSON (;OMPANY
Box 393, Littleton, Colorado 80120 Phone 303·798.2629
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Filter Chokes:
Therma dor , 3-15 H at 600/ 60 Ma.
6x6x6. 30 lbs $9.95
Tria d, 5 H at 500 Ma. 4x5x6.
16 lbs $11.00

250 lbs $150.00

Th ermador 500 Watt audio. Pri : 6600
ohms P-P. Sec : 2300 or 4600 ohms at
400 Ma. 53 lbs $33.00
2 KW a udio rat ing. Push-pull 4-1000A's
to 9000 ohm secondary at 900 Ma. Will
voice modulate 5 KW.

Wt. 40 lbs $9.95

Todd Electric Transformers:
#8004-Pri : 115 V at 50 to 500 CPS.
Sec. # 1: 40 VCT at 4 amps.
Sec. #2 : 40 VCT at 4 amps.
4%x5;>x5. 14 lbs $11.50
#5608-Pri: 105, 115, 125 V at 50 to 500
CPS. Sec. # 1: 28 VCT at 8 amps. Sec.
#2 : 28 VCT at 8 amps.
4%x5;>x5¥... 18 lbs $15.95
#8006-Pri: 105, 115, 125 V at 50 to 500
cycles . Sec. # 1: 40 VeT at 6 amps. Sec.
#2: 40 VCT at 6 amps.
4%x5;>x6'h. 21 lbs $16.00

Class "B" Modulation Transformers:
UTC Varimatch CVM-O, 12 watts audio .
3x3x4. 3 lbs $6.95

Plate Xfmr-Pri: 117 V., Sec: 337-0-337 V
at 500 Ma., 75-0-75 V at 500 Ma., 6.3 V
at 18 Amps., 5 V at 6 Amps. Use the
two 500 Ma . windings in series bridge
rectified to obtain 800 VDC at 300 Ma,
or in a voltage doubler circuit to get
2000 VDC. Schematics furnished.

Each

$ 8.50
8.50

22.00
39.95
2.50
5.50
5.50
5.00
1.50

Wt.

12 lbs
12
30
60

5
5
4
5
2

J. S. BETTS CO.
"Surplus Headquarters in the South"

Plate Xfmr-Pri: 230 V., Sec: 2430-1315
0-1315-2430 V. at 1.7 Amp.
Wt. 240 Lbs $85.00

l\IFD.

40
45

1.0
7.5

10
25
10

1.0
.01

Assorted Transformers:
Allee/ Wahlgren 690 V at 450 Ma (no CT ) .
Use in voltage doubler ci rcuit to obtain
1200-1500 VDC at 300 Ma f or that new
SSB rig. Schematic f urni shed on request.
115 V. pr ima ry. 17 lba $ 6.00
Freed-Pri : 115 V. Sec : 445-0-445 V at
85 Ma., 6.3 V at 6 amp., 5 V at 2 amp. ,
25 V. at 200 Ma . 3x4x6. 8 lbs $ 5.50
Bendix- 120 V. Sec: 650-0-650 V at 480
Ma. 5x6x8¥... 28 lbs $13.00
Fil Xfmr for 4Xl000A-8.0 V at 20 Amps.
3x4x7. 10 Ibs. 115 V. Pri $12.00
Fil Xfmr for 866'5-2.5 V at 10 Amps.
10 KV ins. 115 V. 5 lbs $ 5.50
Plate Xfmr-Pri : 220, 230, 240, 250 V.,
Sec : 1900-0-1900 V. at 2.7 Amps. TS323U / R Frequency Meter, 20-450 Mc
240 Lbs. .. $85.00 Supplied with crystal and cabinet but
Plate Xfmr-Pri: 220, 230, 240, 250 V. less calibration book. Use for VFO or
Sec: 3570-0-3570 V. at 1.0 Amp. experimental work.
Wt. 130 Lbs $85.00 13¥..xl0x9¥... 23 lbs $69.00

Orders totalling $50.00 or more shipped prepaid:
under $50.00 add 20 cents per pound for shipping.

Georgia residents add 3"/0 sa les tax.

l\lfr.

Aerovox
Gudeman
Sprague
G. E.
G. E.
w'house
Sprague
G. E.
Aerovox

Variable Vacuum Condensers :
(Standard ;> •. shaft drives)
UCS 25-300 MMFD at 7500 VDC ....$55.00
UCSL 25-1000 MMFD at 3000 VDC $65.00
Shipping Wt. 7 lbs each.
Air Variable Condensers:
Ha mmar lund 25-300 MMFD at 3KV $10.00
5-gang BC 100-1825 MMFD at lKV $ 5.50
Assorted 3" Panel Meters:
DC Current: 0-1 Ma, 0-100 Ma, 0-200 Ma,

0-500 Ma, 0-1.5 Amp, 0-2 Amp $3.50
DC Voltage: 0-30, 0-150, 0-250,

0-300 $3.00
0-1500, 0-5000 (with
resistor) $8.50

AC Voltage : 0-150, 0-300 $5.50
Special 'VestoD 0-800 Microamps $3.00
Filter Condensers (Oil F illed):

w.
Volta

1500
1500
18 KV
10 KV
600
600
2000
6000
7500

J. S. BETTS CO.
Box 266 Red Oak, Geor9ia 30272

Telephone 14041 766-1126
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1ST BIRTHDAY SPECIALS
EITHER IT'S A GOOD DEAL, OR NO DEAL! YOU BE THE JUDGE!

POWER SUPPLY KIT $15.00 TRANSFORMER SPECIAL $17.50

6- 14 VOC Variable @ 2 Amps. Regula
t ion 2.5"/0 @ 2 Amps. Maximum ripple 30
Millivolt s. Includes all parts & d iagram for
a high quality supply, less meters & cabi
net. Shipping wt. 7 Ibs. Price is FOB La
Crosse, Wis.

Note: Parts are compute r grade. com
puter pulls. Guara nteed good to excel.

-:SPECIAL PURCHASE

COPPER CLAD LAMINATES

Primary VAC I 15-20B-230V @ 500 VA.
Secondary VAC 0-34-36.5-39V @ 12.5
Amps. These are computer pulls, absolute
ly like new. Shipping wt. 23 Ibs. Price is
FO B LaCrosse, Wis.

COMPUTER PULLS Guar. Exc.
C hoice of any item below

$ 1.25 PPO.
Capacitors 2x4112" Screw Terminals Plastic
Sleeve Insul.

CAP. MFO. Working VOC

fo r

Every order unconditionally guaranteed.

PRINTED CIRCUITS

55

25

33

16

10

3500

7500

10,000

12,500

15,500

Allen Bradley min. pols. Screw driver adj.
type G . 1f2" diam. # 4 12 2500 ohms
# 340 250 ohms.

Min. togg le switches. SPOT micro switch.
2 for $ 1.25 ppd .

Min. relays. P&B type KHP 4POT @
12VOC. $ 1.25 ea. ppd.

Pk,.
Quantity 1/ 16"'

2 9"'1l IZ"' ISU O
4 6"'11:9"' I ' .!lO
8 4'12"'16" I 1.50

12 3"')(4 \11"' I 1.50

LaCrosse 2. Wis. 54601

RIO
•

General Purpou
V HF &. UHF Circuitry XXXP

GIO Epoxy Glln VFO lox t opper.
I oz. eopp.... I s ide Bullde", Note l I si de

~
Pk, .
Quant ity 13/64"'1 1/ 16"'1 5/64- 13/32"'1 I / B"
I 9"'1 12"' 1$ 1.501 $3.001 13 .50 114.001$5.5 0
2 6"'1!l"' I 1.50 I 3. 00 I 3.50 I 4.00 I 5.50
4 4 '1a ")( ' " I 1.50 I 3.00 I 3.50 I 4 .00 ! 5. 50
6 S"'x4YI"' I 1,50 I 3.00 I 3.50 I 4. 00 I 5.50

2614 Lake Shore Dr.

TR
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each

Make your own TV tap~ recorder'
Record TV programs at home.

This POTIER MODEL 3232 DIGITAL MAGNETIC TAPE TRANSPORT, as used in computers, comes
complete with hysteresis drive motor and basic de ck pa rts as shown in above photo. (No record ing
head .) We also supply FR EE schemat ic, instruction booklet and reprint of a rticle which tells how
to make a video tape deck for record ing TV prog ra ms.

HERE IS WHAT YOU GET: Includes se rvo am plifiers; aJ! power sup plies ; one
HI NC O hystere sis synch rono us motor, I IS v., single ph ase, 60 cycles, 3600 RPM,
1/ 12 hp.; two each Dieh l AC cont rol se rvo motors. t ype FPE-49-95-1 . (Less some
tu bes a nd minor pa rts . ) Shipping wt. : 150 Ih5. Used, as removed from na 
tionally known co mputer. limited qua ntity!

TAPE DECKS
A small quantity of tape deds only, without serve-empliflers and power
supp lies, are available. Used, removed from eq uipment : ea ch

FREE LITERATURE WITH ALL ORDERS PLACED THIS MONTH!
VARIABLE INPUT FILTER:

Discriminates aga inst spurious signals either in exciter or received signals. O rig ina lly used in
exciter of Na vy transmitte r. Bra nd new, boxed in 4x3x3" a lumi num contai ners. Has ba nd switch,
dual ga ng, variable, iron core coils f61. resistors , con dense rs, etc. Tuning ran ge 2-4.5 Me.
M a ~es good basic unit for VFO, GO , etc . {See CQ a rticles a nd comments by Wil Sch erer
a nd Go rdon W hite . Post pe id __ $3.95
CV·473 FACSIMILE TRANSM ITTING CONVERTER: Mfg. by Crosby Electroni cs. Outg oing
freq.: 1500 t o 2300 cyc. 0-900 cycles DC pictu re freq uency. Can be used fo r TT wit h some
modifications. O pe rates on 117 V., 60 cyc. 600 Ohm input an d out put. BRA ND NEW! Specia l $24.95
FILTER CONDENSERS: SpraCjue Type PSOOIS, 15 mfd-5000 Volts. Removed from eq uip -
ment. G eneral Electric I mfd-18,700 Volts. Brand new. Specify your choice. Each $24.50

WANT TO BUY ! !
Now! Urgent! Top Dollar Pa id !

AN/U PX-5. 12 AN/APA-89
Write Toda y!

AN/ APS-20 AN/APG-56
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YOUR SERVICE AND
QUALITY LEADER

We promise to sup ply you with
t he highest qua lity products at
the most attractive prices with
the fastest service in the industry.

TRIACS
TO·66
5 AMP

o SILICON BILATERAL

SWITC H. Repleces ' two SC R's by

firing in e ither direction when

breakdown vclteqe is exceeded.

Used in light dim mers , ete .

2/$ 1.00

INTEGRATED CIRCUITS

TD·B5 FLAT PACK· W/HDLDER
GUARANTEED TO OPERATE

FREQUENCY RESPO NSE
O F 2-30 MH

They come co m plete with sche

ma tics, e lectrica l characteristic

sheets and some typica l applica

tion s.

Avele nche mode ope rated tren
sisters . Th is is just t he ite m you
hove been loo king fo r, 0 device
to TRIGGER SC R', .4/$1.00

ZENERS 1 Watt 1·33V S .50
10 Watt 1·200V S .15
50 Watt 1·200V Sl.15

UNIJUNCTIONS!
Simila r to 2N24/ 9. RBB of
5-7, sta ndoff ratio of .6 a nd
/P of /2, with data sheet.

$1.50

PR.
100
200
'DO
4DO
SOD

.•0
1.40
1.75
2.25
2.60 o SIM. to 2N2875 IPNP ). S;I;·

con 20 wetts with 30 MHz cut

off $.75

o 500 HFe plestic transistors.

NPN , TO · 18, 51 unit simil" ,. to

2N3565 ..4/$1 .00

Silic.on Powe,. Rectifiers

PR. I 'A I 12A I 2DA 4DA
100 I .0' I .'0 I ... .7S
200 I .16 I .50 I .se 1.25
400 I .20 I .70 I .80 I 1.50
bOD I . 30 I 1.00 I 1.20 I 1. 80
8DO I . 40 I 1. 25 I 1.50 I

1000 I . 55 I 1. 50 I 1.80 I

FM IF Amplifiers TO·5
pack S2.00
SR Clocked Flip Flop $ 1.15
Applications for Ripple Ccun -
ter and Div ide by 2

Set Reset Fl ip Flop $ .90
Appl ication for Buffer Register

Dual 4 Input Nand Nor Gate $1.00
Application for B inary to
Dec im al Decoder

8 Input Nand Nor Gate $ 1.00
App lication for Decimal t o
Binary Encoding

Or Expander $ 1.00
Appl ications for Relay En
ergizing and Gate Inverting

Dual 4 Input and Gate $ 1.00

Quad 2 Input Nand Nor Gate $1.00
Appl icat ion fo r Making
H alf Adders

O N-C HANNEL FET'S TO·18
plesflc units, low noise , low le (l k
eqe, 25 volts sou rce to ga te, 50
me gate cu rrent G (l in to 9000
,um ho's $1.00

o SIM to 2N3429 IN PNI . SI
Va" stud , min H FE of 30, 7.5
A m ps. 175 watts, Vee of 75..$1.75

Terms: FO B Ca mbridge, M ass.

Send check o r M oney Order . tn
elude Post age. Ave rage Wt . pe r

package liz lb. N o. C.O.D.'s . Mini·

m um Order $3.00.

Rated com pan ies 30 days net

TELEPHONE (617) 547-4005

Top Hat & Epoxy 1 AMP .

PR.
100 I .07 I 1000 I .3S
200 I .0' I 1200 I .50
400 I .12 I 1400 I .es
bOD I .18 I rsoo 1 .80
800 I .22 I 1800 I •• 0

Silicon Control Rectifie n

LS~,,-
o T A
L A L
I T E
DES

JUNE 1968

featuring transistors (, rectifiers
SEND FOR OUR SPRING CATALOG

POST OFFICE BOX 74B

SOMMERVILLE, MASS. 02143
Business Address : 325 Elm St.. Cambridge, Mass.

PR. I 'A I 7A I 20A I 7DA
50 I .35 1 .45 I .70 I

100 I .50 I .65 I 1.00 I 4.00
2DO I .70 I .95 I 1.10 I 8.DO
'DO 1 ••0 I 1.25 I 1.70 I
4DO I 1.20 I 1.60 I 2.10 I 12.00
SOD I 1.50 I 2.00 I 2.50 I
bOD I 1.80 I 2.40 I 3.00 I 16.00
700 I 2 .20 I 2.80 I I

1000 I I I 5.00 I 24 .00
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Soft Bra ss 3 01 ham me rs __ ._75e
10 ft Weather Ba ll oo ns Red , b lac k, or
white $2.00
CO PPER Printed circuit boa rds 3" x
5112" __ 20" ea. 611 .00
FER RI C Cl'o loride crystals fo r etc hin g
~opper P.C. boa rds , makes I pint
Hquld _. __ _ 75"
JENNI NGS vac u u m va riab le ca p.
UH C75 10-75 MMFD at 45,000 V
New __ .. $35.00

3 tube
osci lla tor,
tube B+
regulator
o ut multi
p lier 152

174 M eg Use s HC6U crysta l in
Te oven multip lied 18 tim es

2.50 e a .

We Buy!!
We Trade!!

7 Tube 2nd
IF Discrimi
nator 455
KC IF 5
stages 2
stages limit

ing d iod e d iscrim inato r o utput
± 15 KC $2.50 e a .

(By using the am p lifier & local
osci llator yo u ha ve a 2 meter
c ryst a l cont rolled 'c o nve rte r using
you r 40 meter re c e iver as a tun
able IF. By using th e discrimi
nator, yo u ca n go FM o r 6 meter
& 2 meter with yo ur pre sent 455
KC re c ei ver IF) SCHEMATIC IN 
S LUDED WITH EVERY UNIT.

Any military or industrial e lec
t ronics you ha ve o n hand.

Tolor ids 88MH

35¢ ea . 10/$3.00

MOTOROLA SUB ASSEMBLIES

3 Tube RF
Amp lifier
152-174 MC
2 st ages o f
RF a m plif i
c a tio n, 1

mixer IF o ut p ut 7.5 M eg• .. _.$2.50
1 Tu be l o cal O sc illator

R & R ELECTRONICS
1953 S. YELLOWSPRINGS ST.
SPRINGFIELD, OHIO
Dept. 7E

COAX CONNECTORS
PL 259 40¢
SO 239 40¢
M 359 40¢
PL 258 85¢
M 358·T $1 .58
DOUBLE MALE 95¢
UG/175 2/25¢
UG 87/U 15¢

TYPE N SPECIAL
UG 18 C/U 49¢
UG 27 C/U 49¢
UG 349 A /U 49¢
CO UNTER 4 digit with reset 11/4" W
I"H f1/4" D .. ..75" ea.
15" Antenna, p lastic ba ll tip &
ba nana ja ck end plug _25¢ ea.
O hm ite pa rasitic sup p resso r #300

___ __ ____ _____ _ _. .25" ea 5/SI. 00
IN69 DIODES _ 12/$1.00
Right Ang le 1/4" d rive 1112 " W, 2112 " 0
with 1112 " shaft . . ...__....$1 .
Flexible cou p ler 2 3,4" 0 for 1/4"
shaft _ _ .._75"
Feed Fhro u-pe nal Insulators 4" 0.0.
Pa nel hole 3,4 " ..__ 35" 4/$1.00
Egg insulators 15" 2125¢

VARIACS GEN'
ERAL RADIO &
OHMITE 60 cyc.
Input 120v-out
p ut 0-280v I
amp or Input
240v-output 0
280v 2 amp. Pull

o uts in e xcelle nt c o nd o (10 Ibs.)
................................................$6.95

INTEGRATED CIRCUITS
Ul9 14 op e n gate Fair
child . This t.c. wa s
f eatured in th e De c.
'6 7' & Jan. '68' issue s
of R A D I O·E L EC·

TRONICS "30 Different I.C . Proj
ects" These UL914 Fa irchilds a re
NEW str a ig ht fr om the manu
f a ctu re r wit h a reprint of R-E' s
a rtic le __.. __ ._$ 1 .0 0

MICROWAVE
Rel a y Rep eaters Philco ClR-6-Fre
q ue ncy 5925 t o 7425 MC: 120
VAC 60 cys. NEW Exc el . Cond o
500 lb pe r unit, W it h manua l (2
units) $200.00 e a.

HD # 505B TACHOMETER
Excel. Con do with manua l .__.....$40 .00

$2.00 mi nimu m o rde r FOB S p ringfiel d , Oh io COD o rde r 25 'Yo d e
pos it. Please add suffic ie nt p ostage , we refund a ll unused a mo unt .
Oh io c usto mers a d d 41'0 sa les t ax.

SATISFACTIO N GUA RA NTEED ON A LL ITEMS

TELEPHONES

Sta nda rd d ial tele phone
$5.95

Dial with 4 push button
$10.95

Phone extension p lu g & ja ck
$1.00 ee

R&R Specia l: standard te lephone ,
plug & ja ck

$7.50

VARIABLE TRIMMER CAP.
2.5 - 9.5 MMF . . .__ . 15"
2 - 10 MMF a ir shaft __ 35"
2.8 - 17 .5 MMF air .... ..__.._.. 20"
2. - 15 MMF glass piston trimmer 25"
3 - 12 MMF a ir 25¢
3 - 25 MMF a ir 15¢
3 - 35 MMF MA PC·35 ..__35¢
12 - 62 MMF Cl R . .. . 15"
20 - 125 MMF CLR 1S¢

NEW Oil CAPACITORS
.25 MFO 12,500 V $3 .75
10 MFO 330 VAC 75¢
4 MFO 600 VOC 50"
3.75 330 VAC Sta rte r Cap. 75"

1000 PIV 1 AMP

di o d e s Tc phet o r Epoxy
40¢ eee h 10/$3.75

.1 MFO Hig hPass feed through ca p 35"
Sing le turn precision Pot lin. + -
1"/0 10 K O hm _ __.._._.. 35"
C rystal ho lder, 10 HC6U crystals
in row I " W x 3%" Long _ 59¢
RG·9B/U Coax 50 ohm (same as
RG8/ U b ut with double s ilve r
coated shie ld ) 27 ft . length with
conn. ends _.$1.75

TELETVPE
paper tape roll s

11 /1 6" 25¢ per rol l - case of
40 $7.50

CAPACITORS FOR VHF
.001 MFO 500 v standoff

12/$1.00
.00 1 MFO 600 v feedth rough

7/$1.00
500 MMFO 500 v Button feedthrough's

20/$ 1.00
Rheostat Oh mite dual assembly

#1. 24 o hm 2.3A 75 watt
#2. 18 ohm 2.7A100 watt

$1.50 per unit
4PS T RBM Rel a ys Ii0v 15a
# 109136A6 ._ _ __._ $3 .50
Potter & Brumfield SS re lay
10M W sensitivi ty spdt silver
contacts - 2 amps Dua l co il
10,000 ohm I MA new __._$1.75

THERMOPLASTIC SWITCHES
Iron Fireman temp. setting 450F
(var iable ) ---- ----.- __..............•50"
Fenwa l temp . setting 680F 35"
SPST H " diameter button 700 C.
opening 550C. closing _. 25"
7 & 9 Pin tube sockets shield
base __ ._. 15e ea. 8/$1.

20 to 120 mmf pe r sec. Butterfly B3,4"
x 63,4" x 5"d 1/4 shaft 7500 VAC

$7.50
12 to 244 mmf Johnson # 154-1-5

1800vac . $2.75
3 section ( 16 to 41 5 mmt) (1 6 to 415)-
(16 to 530) $1.50
3 Sec 100 MMFD per sec. variable
ca pa citors _ __ . $1 .00
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RECEIVERS AND TRANSMITTERS
SPECIAL, LIMITED QUANTITY

JUST ARRIVED
2 meter, J . J . SP ECIAL, le A 67 11S·J52MC, th is Is
the most compact built transceiver, 7"18"1 12", using
2ea . 57&) tubes in fina l, delivering 15 watts unit is
b uilt In cc mpect mod ules a lso has oil cr,sl.l turret fo r
10 crysta ls which tun es remotely. This tra nsceiver with
dynamotor a nd a ll t ubes $2]. 95 eo. or will trade for
tes t equipment .

SPECIAL # 2
WALKIE TALKI E cit lu n band , nBW seconds.
tr<lns istor type, using sensitive PM spea ker with
an tenna __ 2 for $6.95 each $ 3.95
less <1ntenna 2 for $3 . :50 each $1.95
VRe.I', mobile FM, 2 ba nds, 25·S0MC a nd
ISO-175MC, 30 watts, good for 6 and 2 meters $49 . 50
ARR·IS CO LLINS RECEIVER, 1.5 to 18 MC built
in crysta l osc1llol to r _ _ _ _ $ 39. 50
APR-4Y RECEIVER 3B to 4000 MC rang e by using
proper tunln", units. Receiver priced a t $49.50

Tu ning unit TN- li>-38 to 95 MC
Tuning unit TN-17-74 to 320 MC
Tunin9 unit TN-Ia-lOO to 1000 MC
Tuning unit TN-I9-975-2200 MC
Tuning unit TN·54-2 100 to 4000 MC
Any one of the olbove fo r _$49. 50 ea .

BC blOE t ra nsmitte r 2 to 18 MC 400 watts _. _$350 .00
ARC-I TRANSC EIV ER 100 to 156 MC $29.50
ALA-2 Pan Adopter 5 MC compact (see article
In 73 Magatine June bsue 19M) in eae, cond o ..$ 19.95

TERMS :

MISC.
NAVY BEAM FILTER $1 . 95 ea .
LIG HT W EIGHT HAN DSET WITH COI LED
CO RD _ $1.49 e a. 2 fo r $2 .-49
DIAL TELEPHONE __ _2 for $ 5.95
MINI ATURE MICRO SCOPE, founta in pen sile

lgood for measu ring wire o r very fine detai
• _ _ _._ 5 1.49 e a. 2 fo r $2 .4'
HS-33 PILOT EARPHON ES

with cha mois pads _ _ _.....•..............._$4. 95 ea .
with BOO M MIKE _.. .. .... ..._. 7 . 50 e-a.

PAC KARD BELL 900 TELEVI SiO N CAMERA.
COMPLETE WITH VIDICON AND LENS and
power supply _ _ _._ _._..$ 149.50

o r will trade
PACKARD BE LL 2900 TELEVISION CAMERA,
C OMPLETE WITH VIDICON LE NS less power
sup ply __ _ $97.50

or will trade
SPEC IAL- READ OUT BOARD, conta ins 12
individual lights, mounted on p rinted ci rcu it
board . Compac t 3".5". Plug in type ..$ .97 e a.
RM·S3 Phone poltch $2. 49 ee ,

Tubes
IP28 tube photomultiplier .____..__.......___.__ 53 .95 •••
3C22 tube .__......._..........__....._---_..._...._- 1.49 •••

TELETYPE
W ESTERN UNI O N SPECIAL CO NSISTS O F:
I ea . Tra nsmitte r head
I •••Re perfora ter
I ee . Motor Driven d istributor with synch motor
1800 RPM " eye• 11 O volts '0' 60 WPM operation
All '0' ..........._..................._...__.._._...........................$ 19•95
88 MH C O ILS, unpotled..5 for $1. 50 or 25 for $6 .95

WA NTED: G RC , PR~I TS. URM, UPM ALSO TEST
EQ UIPMENT SUCH AS H EWLEIT PAC KARD,
BOON .TON. BIRD , GERTSCH, TEKTRONICS FO R
CASH OR TRADE

Minimum Order $ 5.00, Deposit required on all
COD orden . All p rices FOB. our wolrehouse Los
Ang eles .nd su b ject to cha nge without no tice .
All items sub ject to prior sa le . All items used
unless otherwise specifled . Cal if. buye rs ad d 5-;. t••

I-HAMMERLUND SP-4000 _ __ _ 53 50. 00
2-POLORO ID HIGH SPEED CAMERA AND

ADAPTER US ED FOR TAKING PICTURES
OF SCOPE TRAC ES . _ 5125.00

3-VIDEOSON IC SLIDE PROJECTOR AN D
RECORDER. ELABORATE UNIT USING A
TAPE RECO RDER TO EXPLAIN SLI DES
BEING PROJECTE D O N SC REEN. THIS
UN IT SELLS FOR OVER $1200.00 new-
our price, used .._..__.$ 125.00

4--G-ISO GONSET CONVERTED TO 2 METERS.
TUNA BLE RECEIVER AND SOLi D STATE
POWER SUPPLY _ _ $1 25.00

5-FACSIMIL E, WESTERN UN ION INTERFAX
ELECTRON IC MESSENG ER COMPLET E
WITH AMPLIFIER AND CABINET AND
MAN UEL ~_. _ __ $ 175.00

i>-N EMS CLARK FM RECEIVER type Ib70E
170 to 260 MC _..__._._ _ $ 12 5.00

7- HP 300A Wave Ana lyzer ..__ $12 :5. 00

CRYSTALS
Sped. I c ryst. h in small meta l sea led
spacing

40 MC liB MC
42 MC 120 MC
44 MC 121 MC
45 MC 123 MC
46 MC 124 MC
47 MC 12S MC
4B MC 12' MC
49 MC 127 MC

All a bove c rysta ls with fractions. We
closest f ra ction requested

JUNE 1968

conta ine r, 112"

12B MC
129 MC
13B MC

50c e a ch.
will ship t o

TEST EQUIPMENT
PRESTO MODEL 100, H IG H FREOUEN CY
CALIBRATOR for AM Ba nd with 50 Me crystal
In 50 MC multiples. Good for 2 & b meters,
etc. . .. __ _ 52-4.50
HP MO DEL 4 15A SWR METER _.._._ $6 5.00
W ESTO N Po rtab le Milivo lt meter, 50 MV full
scale .5 of 1% with mirror scale .. _ $35.00
BRUSH DUEL CHA NNEL RECORD ER BL 202,
comp let e with e mplifler BL 928 or equa l. exce l-
lent condition __ ._.._ __ b oth for $125.00
HEATH REGULATED POWER SUPPLY PS 2
or 3 . __ _ _.._ _._._. .._ _ $19,95
TS IJl8 SPECTRUM AN ALVZER for checking fre
q uencies of TR end RT, a lso sig na l q enere toe,
jeeal oscill ato rs and mag natrons. It a lso meas
ures pu rse width, RF spectrum width and Q res-
onant ca vities in the X band .. __._ $97 ,SO
OS 8/ U oscilloscope , 1" portable sco pe 0-500
KC, ve rttc!e am p a nd 0-2 MC sweep light and
eompect pocket type $69. 50
TS·IS5 SIG NAL G ENERATO R fo r check ing reo
ceive r a nd transmitter in the 2700 to 3400 MC
ra ng e _.._ $49•50
TS-I86 FREQ UENCY METER 100 to 10.000 MC
Crysta l co nt rolled heterodyne in ncellent een-
di t ion . __ _ _ __.._ 597 . 50
TS.23OC FREQU ENCY POW ER METER for un
modu lated and pursed sig nals in X ba nd it per-
mits d etectio n of small RF signals, new _ $ 37. 50

used _ _ _ _524 .50
T5-147D X BAND SIGNAL G ENERATO R contains
freque ncy meter a nd power level mete r in exce l-
lent condition __..$97, 50
T5- 13 X BAND SIG NAL G ENERATO R, wave
meter a nd watt mete r _ $49. 50
LR I Freq uency Sta nda rd Heterodyne freq uency
meter and crystal controlled ca libra tor 100 KC
to 30 MC . Ca n be used to 60 MC and highe r.
Many usel _.._ ._ _ $97. 50 eo . unche c.ked

J. J. GLASS
ELECTRONICS CO.

1624 SOUTH MAIN STREET
LOS ANGELES. CALIF. 90015
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1968 ARRL Handbook

The 1968 edition of the ARRL Handbook
arrived the other d ay for review. The cover
is new, a definite step ahead, I would say.
The book has about the same number of
pages as last year, about 700, including the
advertising section. The price is still $4,
reflecting the economies of a non-profit busi
ness en terp rise and what is, essentially. a
relatively unchanging product.

Perhaps it is unfair to review the hook
in terms of last years edition rather than
just on its own merits. I'll try to do hoth.

In turning the pages of the two editions,
side by side. one can see the influence of
the new editor, Doug DeMaw, for semi
conductors are rearing their heads in greater
numbers. AU of the new material is, as far
as I know, out of the pages of QST. It is
difficult to judge, hut I would say that per
haps up to 10% of the construction projects
are new this year. The influence is particu
larly in evidence in the VHF sections of the
book, which are much more up-to-date than
they have been in previous editions. This is
logical. since Doug is primarily a VHF-man
and By Goodman, the previous editor, was
more interested in the lower bands.

The Handbook is offset printed and well
done, at that. The photos, for the most part.
come out beautifully . . . one of the tests
of good offset work.

In all, for the $4 price, you really should
get a new edition of the Handbook and
keep your library up to date with a new
edition each year. $4.50 in Canada, $5.50
elsewhere, $6 .50 in hardcover and $7.00
foreign in hardcover.

160 Meter Expansion

Starting July first the 160 Meter boys will
-have cause for rejoicing. Operators in most of
the states win get either more of the band to
work with or more power permitted, or both.
In some areas there may be as many as eight
new 25 kHz segments to use. This is an due
to a shifting in the Coast Guard Loran
frequencies and locations. If this keeps up
we may start looking for 160 Meters on our
sideband transceiver bandswitches. Any of
the older timers will ten you that, in the
olde dayes, 160 was one of the finest ham
bands we had.
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Seeing
spots before
your eyes?
It's time to replace your

worn-out vidicon

Prices and quality have never been better.

The quality: brand-new Toshiba and Hitachi.
fully guaranteed in factory-sea led cartons.

The price: these t ube types sell as high as $ 147
(distributor cost) . Here 's what you can buy
them for : Hitachi 7735·A vidicon - $34.50 •
Tosh iba 7038-H vidicon-$29.50 • Hitach i
separate mesh vid icon 8507- $74.50 . Re 
p lacement vidicon f or Sony and Panason ic
7262 - $29.50.

All vidicons sold in lots of 5 (10% more for
lesser qua ntit ies). Act today. These prices
apply for a limited period. Write for GBC's free
Encyclopedia of CCTV equipment.

GBC Closed Circu it TV corp' I~p;;;..r'.~1
89 Franklin sr.. N. Y. 10013

(212) 966·5412
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99.50

75.00

$170.00

275.00
75 .00

COLUMBIA PAYS CASH FAST
For your sur plus milita ry electronic equipment
and a ll kinds of lab grade tes t equipment. W rite
or call collect fo r to p doll ar. Highest cash e t
fers In th e co untry. We pay a ll ship ping &
Insurance . Let us prove to you what we pro mise.

TELETYPE CONYERTER TERMINAL UNIT
,\N/FGC·IC DUdI Diversity Audio RnY

Co nverter can be used with a ny type
receiver. Th ese are new and shipped
in orI9in'" factory crates with all
spol re s _ _.._ ._....•._ _ _..$1 4 9. SO

IP-M/ALA-2 PAN ADAPTER
This compact unit ca n be used with most

Holm Receive rs after conversion . Com
plete with conversion info a nd sche-
met lc, Li ke new condit ion •.........................$24 .95

ARNOLD MAGNETICS TRANSISTORIZED
POWER SUPPLIES

M~ ellrJ~8A.in~~~ I.~~ :.~~....~~~~.~.~...~~~~.:~~. __$ 14. 95
Mod el 834 input 6V.DC output ISOV.DC

@ 130MA. New _ _$14.95
SIZE: 4112" x 3112" x 2" in endosed metal
case. These units had" retdll p rice of $49.SO

IBM REGULATED SOLID STATE 8ENCH
POWER SUPPLY

Input 11011 /60 output 12V.DC @ 8A
fired by a Zener Diode . Almost no
ripple. Like new tested OK with
schem"tic @ _ _ __._.... ..$24 .9S eo

NEW UNUSED GUARANTEED TUSES
& ACCESSOR IES

4-I OOOA by EIMAC or PENTA _ _ $95.00
4-400A by EIMAC or PENTA _.._ _ •.29.95
SK-4QO EIMAC Airflow Socket for 4-4DOA

with SK-406 Chimmine y New _._._... •.. 12.95
John son 4XlSOA & 4CX250B sockets New _ 3.95
BIO tubes . _._._.__ 14 .95
902-A 2" C RT ._ _ _.. .. 4.95
450·TL EI MAC . _ _.._ 49.95
B2'B/ 3E29 _..•...._ ._ _..... 8 .95
B03 .................•.....•....._.....•.__ _. 4 .95
5C PI ........•.....•.._.......•._............................................. 4.95
58 P4 4.9S
3CPI __ 3 .95

MICROPHONES & HEADSETS
HS·23 Headset 2000 ohm New ....................•.$ 6.95
HS-33 Headset 600 ohm New .......................... 6.95
T-1 7D Carbon Microphone New .................... 9.95
RS-3BA C arbon Micro p hone with

coil cord New .........•...................•........•............. 9.95
52AW telep hone c pere tors head set mic

New __ _._ __ __ _ 24.95

TAMAR 12Y. t.40BILE RF POWER At.4PLlFIER
This is a very cempect RF Amp. Ori9inallY

mf9 . for lig ht aircraft. Frequency I IB
12BMC. Easily converted to 2 or 6 meters.
HdS bu ilt In transistorized power supp ly.
U S81 I ea . 6360; I ea . O B2. suppl ied with
5chemdt le. Less tubes_ Sped,,1 closeout
price _ _ __ _._ _ _._.•_._ .$ 9.9 5

Colu mbl" Electronics for over 22 years hdS been
one of th e leaden in th e surp lus electro nics in
dust ry_ Our g ia nt warehouses dr e leaded with
.III types of military "nd commercia l electronic
e q uip'me nt fo r all dppllcatlons. Tell us your
sp eCific requiremenh.

"S9.95
49.95
89.50

100.00

COt.4t.4AND RECEIYERS
l'O-550 KC 0-5er Good Conditi on $1 4 .95
19O-550KC A.R.C. Type R·II Commercial

late Model Exl. Co nd ition . ._. .__.•_..$14 .95
540·1600KC A.R.C. Type R-22 Commercial

Late Model Ex! . Co ndition _ _ _$17.50
1.5· 3MC Marine Ba nd Ext. Co nd ition _$19. 95
3·6MC 75 & 80 Meters Ex!. Cond ition _$14 .9 5
6-'MC 40 Meters Good Cond ition $14 .95

COt.4t.4AND TRANSt.4ITTERS
2.1-3MC T-IB/ARC-5 New _ $9.95
3-4MC T- I' / ARC.5 Ex!. Condition .......•..........$8 .95
4·S.3MC T-2D/ ARC·5 Ex!. Cond ition _$ 5.95
4-S .3MC BC-4S7 New $9 .9 5
5.3-7MC BC-458 Good Condition $5.95
S.3·7MC BC·458 POOr Leu Tubes & Xta l Fo r

Parts . _ _..__._ _.._$ 1.95
MD·71ARC·5 Pla te Modulator For Ab ove

Xmtrs Ex !. Condition ..... .... .....$6.95
COLUt.4BIA RECEIYER SPECIALS

BC·312 1.5-IBMC Reconditioned 12V.DC .s 85.00
BC-342 1.5- IBMC Reconditio ned 11 5/ 1/60 100.00
BC-3118 2oo-500KC & I.S.IBMC Recond i-

tioned 24V. DC _._ _._ _.. 100.00
ARB 190-9000 KC Good Condition with

C ontrol Box _ _............................. 29.95
RBS 2·20MC Reco ndi t ione d with AC Power

R~f1~R4y..A~i ··&.. -FM-·· E~·I:· ·C~~diti~·~..·==
RaB 600-4000 KC Reconditioned 115/1 /60 __.
RBC 4-27MC Reconditioned 11 5/1/ 60 .. .
ARC·3 IOO- 156MC 24 Chdnnel Ex!. Condi-

d it ion _ _._.._ _ _. 29.95
RAL 300KC-23MC G ood C ondit ion I IS/I / 60 49 .95
BC·63' 100-156MC Tunable Recei ve r 115/1 /60

Rec ondit ioned _ _.._. ._.._. ___ 99.50
30t.4 C OUTPUT TUNEABLE CONVERTERS

CV.2S3/ALR 3B-IOOOMC Ed. Cond ition Late
Model ._ __. _................•..•.........$150.00

TN· I/ A PR-I 3B-90MC Ext. Condition 24.95
TN-3/APR _1 30o- IOOO MC Ex!. Condition 24.95
TN· IB/AP R-4 30D·IOOOMC sxt. Cond ition

l ate Mode l ._ __ 49 .50
TN ·1 9! APR-4 97S-2200MC Ext. Cond iti on

La te Model 65.00
TN·54/ APR-4 2000-4000MC Ex!. C ond ition

Ul te Model ,_ " , ,__ 99 .50
THE ABOVE CONVERTERS CAN BE USED W ITH
ANY REC EIVER THAT TUNES 30MC

TRANSt.4ITTERS & TRANSCEIYERS
T-471ART·13 2-1B Mc trdnsmitter

Leu tubes Good Con dition ..... •._._..__. . $24.95
T-47!ART· 13 with tub u Ex!. Condition 49.95
BC -669 Trdn5Ceiver 1.7 .4 Mc

Exl . Co ndition _ _ _.__
RT·18/ARC· 1 tr a nsceive r 100- 156 Mc

Exl . Cond ition _ _ _._ __._... 39.95
ARC-3 trdnsmltter 24 chd nnel 100- 156 Mc

Exl . Co nd ition , _..............•......._ __ __.. 29 .95
TELETYPE EQUIPt.4ENT

UNTESTED TESTED OK
M·15KSR Page Printer with

Keyboa rd _ _..__$13 5.00
M.I9ASR with 'dble &

Powe r Supply ....__..__. 200. 00
M·14TD Tape Reader _. 50.00
M./4RO Ta pe Reperforator

No Keyboard 50.00
M· 14KSR Tape Reperfor ator

with Keybodrd 75.00 100.00
All a bove unih have rlec . meter a nd wlll b e
co mplete and in good Physical co ndi tion a s re
moved from service

ALL PRICES F.O.'. LOS ANGELES, CALIF.

COLUMBIA ELECTRONIC SALES, INC.
4365 W. Pica Boulevard • Los Angeles, Calif. 90019

Telephone 12131 938.3731
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MANUFACTURERS IIEW RELAYS AT MOIIEY SAVIIiG PRICES

RELAYS

MINNEAPOLIS HONEYWELL RELAY
" . P.D .T. GOLD ALLOY CONTACTS
1. PI N PLUG·IN BAKELITE CASED

Top quality bak.llt••ncl l.(.p ln pl.."ln ..loy. C_ e-t l _ of go'"
alloy " . P.D.T. rcrtH 3 a 115 _It •• Coli ... ld Onco 70 oh.... 09ft'"
at•• lOllS VDe . SI:.. o..woll 1"" H. 2\(, " L. 1.I/S" W. Supp'i_ with
I'·pln soch' '0 _ch. Production q...."" ill......ollobl•• W,It. for 1000
prh:....

RELAYS
No. R·8.c7

$2.95 ea•

•
",

send 25<; to RELAY SALES 2404 Crystal Drive Fort Myers , Fla.33901 for large 68 page catalog

DIVISION OF BOB WHAN & SON ElECTRONICS, INC.
2400 CRYSTAL DIIVE • FORT MYERS, fLORIDA 33901

All PHONES - AREA CODE 813 - 936.8171

Il2 13 MAGAZINE



BC-003 RECEIVER

BC-923 RECEIVER f M27-39 . 1 MS
F OUR PRE -SET CHANNELS ALSO CON 
T I NUOUS TUNING , ONE MICROV OLT
SE NS IT IV ITY. PO WE R OU TPU T 3 WATT
CALL S I GNAL SQUELCH. CRYSTAL CA
LI BR ATO R CIRCU IT PERMITS EASY AN D
ACCURATE SETTI NG OF CHANNE LS .
ALSO 4" SPEAKER. PH ONE JA CK S ETC.
TUB'S US'D , 2/6AC7 I) VR- lSO,I / 6H6,2! 6SL7 1/ 6
6J7, 1/6V6,1/ 12SA7.3)12SC7.27 12SG7,2!12SJ7.
VOLTAGES REQU IRED 2 75 voc G 150 MA & 12 VOLTS
SIZE: I l h 6ix I2£! ; WT: 4 5 LBS . USED l1AS_ tS"
PRICE : LE SS TU6ES,J. SPEAKER & CRYSTA L $ 15 .00 .
OM-54 DY N A ~OTOR I~ VDC ·USED $6.95 UNUSEO$9 .9

9C- 603 RECE IVER F.M 20-27 .9 MC
CO NT I NUOUS TUNING & Ie PRE- SET
PUSH BU TTO N CHA NNE L SELECTOR.
WI TH SE NS JT l v ITY.SQ UELC H AN D
VOLUM E CO NTRCLS . Two WATT OU T
PU T TO SE LF CO NT AI NED 4" SPE AK
ER , ONE M I CR O VO ~T SENS IT I VITY .

IF FREq. 2 .65 KC. W I T~ TuBES 3/6AC7 , 1/605 , 2/1
2SG7 .2/6SL7 , 1/6H6 & 1/6V6 . VOL ATGE REq UIRED ,
12 OR 24 VOLTS FOR F ILAMENT S, 220 voc ~ 80 MA
FOR PLATES . S IZE : Ilh6~ x12!- ; WT : 25 LBS.

USED $22 .95 • •CHECKED FOR OPER ATIO N $32.95

POW'i: R SU PPLY 115 VO LT 60 CYC LE FOR BC- 603 OR
BC- 683 KIT $ 11.00 WI RE D $ 14 .95
~ '''N 'MOTOR 12v oc FOR BC- 603/683 RE _ NEW 4 .95

BC -923 RECEIVER
SPEC IAL TUBES

-\-'-\-, i t. .
TYPE T-9~ 350- 480 VOLTS OP E
RAT ING, ~OO WATT SEC . OUT-
PUT, CLEAR LE NS ,4 P I N BASE. $3.95
------------------------._--------

FLASHTIlBE,

IMAGE TUBE

FLASH TIl BE KIT, FT- IO?> 313 VDC .'X.
VOLTAGE , 4U WATT S Ec , I ~ 1

LUMENS , T I NNeD LEADS , SI ZE
fix5/ 8xt. S I MIL AR GE- I06
TR IGGER CO IL FOR TUS E &
CAP AC ITO R, ALL TH REE ITEMS $1.95
-------------------- --------------PHOTOTUBE , SjlMIL AR TO VIS TRQ N R-7 1.
W LEADS S iZE lix2t 90 v, $1.50
SjlMILAR TO VISTRO N R-50
W LE ADS S iZE 5/ 8xl! 90 v , $1 .00
TYPE 9234 PIN BAS E 2.25
If 930 OCTAL " 2.25
-._----------------------------_.GE IGER MULLER TImE 1D85/ 2J 1- 20 $5 .95

INFRA- REO IMAGE CONVERTFR TUBE
PERM I TS SEE I NG I N THE DAR K WITH
LITTLE OR NO VIS IBLE LIGHT SHOW
I NG. TH iS I S ACCOMP L I SH ED BY
MEANS OF I NF RA-RED RAYS WHI CH
ARE DIRECTED AT THE OBJ ECT OR
LOCAT i ON TO BE VIEWED . WITH
AssOCiATED ACCE SSORIES THI S TUB~

CAN BE UTIL IZED TO DO TH i S AND
OTH ER MANY OTHER EXP IEREMENTS CAN BE PER tORM
r t\ OTHER AREA S. (DETAI LS t OR SNOOPERSCOPE A 'PJ ~
AI LABL E WI TH PURCHA6E} S I ZE : li x li ; WT: 4 .oz_

PR ICE : $1.9 5 3 FOR $5 .00

U.H.F. REC-TRANS .

TRA~SM lmR - RECE IVER
W/S CON No. 29 '~B n SET.

~,PPRO X . L30 TO 245 w:
Vl ITH I2/24 VO C POWER SUP PLY·
SELF CONTAIN ED iN C TUBES
4/6AG5,2/6AK6 .2 6C4 & 3/6J6
T~o PRESET CHANNE LS I N THE
FREQ. RANGE( I DEAL SET FOR
LOCAL NETT ING ON 1 METERS)

IVT : 18 LBS.

SOLI D STATE 12 "DC SUPPLY ANTENNA MATCHER
SOL IO STATE I ~ VOC SUPPLIE$

~ ~ VOL TAGE ·REGULA TED ASSEMBL IE

~_~~";{J?Wi 6~~~U;; ~E S~~~~ M~ ~ MU~~~ ~~ ~:
CAPACI TY CO NDE NSERS , SI LI C

ON RE CT IF IERS . TRANStORME R. HEAT SI NK. RE Si S
TORS . AN D PRI NTE D CONTROL BOA RD FOR REGULAT IO
PRICES WITHOUT PR INnEO CIRCUIT CONTROL ~OARD
STK# ASM- 490 4 AMP S IZE IOx 6x 6 12 LB $ 9 .95

ASt.\-390 8 II II I Ix6x6 16 tI 12.9:
AS'A-SOO 12 " "1 3x6x6 25 II r6 . ge
ASM-5 10 16 II " 15x 6x6 30 " 19.9:
ASM-300 20 11 "J8x.6x6 35 " 22 .95

AERI AL MATCH ING UN IT NO.al
ZA/ CAN 9268 . FR EQUE NCY RA NGE
2 TO 8 MC•• 50 fo 10 0 WA TT
DEP ENDI NG ON FR EQ. CONT AI NS
VAR I ABLE CAP ACITOR, TWO VAR-
I ABLE I NDUCTANCE TUN ERS t
COU N7ERS FOR PA TUNE & AN T
ENNA TUNE, Ii" " VU" METlj;R
6 POS. sELECTOR SWITCH ETC.
S IZE : 8x5x 10 ; WT: 8 LB S. PR I CE : US ED $ 16.95

PR ICES NET f .O .B L I~A-25% OEPOS IT ON S.O.O ' s

UMA. OHIO 45802
, SloM HOUfIS
MONDAy 1'tIR\J sA_ClIoY

"00 . .... 10 5,3(1 , -M.
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"ARCTURUS" SALE
# 6146 .. $2.95 #5725/6A86 19tf; 3/$2.00 #6AO.'). 6le
#6360.. 3 .50 #5842/HiA 2.50 #68Q1 . He
#6688 .. 3.50 #58Hj404A ...•. .• 2.50 #6CG7 . 59¢
#G939.. a.ne 1:1A.'l:2 4tl¢: 5/~.OO # 6.J6 .. 4ge
#7025. . .59 #6K7 3!1¢; 3/1.00 #6T8 . . SSt
#7788.. 3.75 #12HNll 59et: 3/ 1.49 ::6US. 78e
# 2V21. . .49 #25L6 5(1e: 3/1.49 # 12AU759(,!

• Tube cartons: GAUG etc. size. $1.95 per 100. 68 :'17
etc. size, $2.35 per 100. 5U4GB aize, $2.75 per 100.
5U4G stze, .OSe each.
• Obsolete tubes: #UX200, $1.6\) ; #80, $1. 20 ; # l OV,
Gne
• i i nch eu deg ree T Y bench test pictu re tube with
adapter. No len trap needed. Cat. #7B P7, $7.99.
• S Ilicon r{'"tltter octal-based long- range rep lacement for
5U4, 5Y:~, 5AS4 . 5'\\\'4, [iT4, 5V4, 5Z4. With dia gra m.
Cal. e n ecr 1. 99C each.
• Silicon rectifier reutacement, octal based . for OZ 4.
Cat , e u eet 2. 119C earb.
• 10 emcon rectifie rs, 750 ) IA., 50 to 300 p.I.v . Ca l.
1:::1301<', 9!le each.
• lteA- 110 degrees flybs rk transformer. la test ty pe.
Produces I i! K V. I ncludes schematic diagram application
for any T V. Ca t # HIt-1 $2.99.
• :) t ra nsis tor etrcutt boa rds containing UP to II tran,
sts tors, plus diodes, r es is tors , eaP llcitors. etc. Cat.
+tTi!IO. 911C
• Neeores: \'alues such as # AS22 sapphtre, 3ge: d ia
mond, !;g~.

• Color yokes . 7\1 degree for aU around color CRT's.
Cat # X RC18, $12.95. 00 deg ree for all rec tangula r 19
to 25 Inch color CRT's, Cat. # X RC90, $12.95.
• Tra nsistor ized D. H.F. t uners used In 1965 to 1967
T V sets made by Ad mira l. ltCA , Motorola, etc. n emev
able Kea rlng may vary from one make to another. Need
on ly 12 volts d.c . to runctton. No fil amen t voltage need
ed . E asy replaet>ment untts, Cat. # U. H.F. 561, $4.95
• F I)'bark transformer In original carton. ~Iade by
Merit or Todd. :\fost with srbcmatlc drawing of unn.
I'tease do not request SPecific type. CaL #506, nge each,
• Kit ef 30 tested germantum diodes. Ca t. :t100, 99C
Srnd for our free catalog listing thousands of similar
bes t buys In tubes, parts, kits, transistors, rectrners .
etc. Or der unde r $,~ .OO, add 50C hand ling chatge. I ncl ude
4% of dollar value er order for po sta ge . Canadian post 
3((C. $1.00 extra

ARCTURUS ELECTRONICS CORP.
Phone: 201 - UN 4 - 5568

502-22nd . St., Union City, N.J. 07087 Dept. M73

oscillatoifmonitor ",......~
.~..• a sensitive broadband RF detector ...'" • ';

gives audible tone signal In the ........~'" ,,:

~;~s:;c:no: ~;Jk~Ftf~~I~C:~~rr; 10mw \\\"\" "\"\' "
.a CWmonltor with positive "RF"
switch uses only 8"plckup antenna
and NO connection to rig or key.0 code practice oscillator with
adjustable tone & built In speaker
• high gain 4 transistor circuit
,owe red by long life AA pence II 1295• 16geuge elumlnum cabinet In (batt IncU
white & block epoxy finish, 3112" ppd usa&can
by '2 :V." by 1'/4'~ weight 8 ounces .end cert ck or m,o•
• 100" US mode and !uaranteed ny re. add 5" tax

the ,James research company
11 schermerhorn st., brooklyn n;y. 11201

DXERS and DXERS·TO·BE
Want to keep up to the minute of what's
happening OXwise1 Subscribe to Gus
Browninq W4BPO's new weekly OXERS
MAGAZINE. 16 pages of OX events, com
ing up OXpeditions, QSl info, pix, etc.
Rates, US surface $11.00. US air mail $12.90,
West Indies $18,50, S. America and Eur
ope $23 .00, rest of world $30.00.

New rates due to postal increase

The DXERS MAGAZINE
clo W4 BPD

Rout. I, Box 161-A.
Cordova, S.C,. U.S.A.

Caringello Electronics Model
ACP·! Compressor.Preamp

Available either as a kit, or completely
wired and tested, th e Model ACP-l Com,
pressor-Preamp is a valuable accessory to
amateur radio and CB transmitters for pro
viding added modulation punch and pro
tection against overmodulation.

A low noise, high-impedance FET input
stage is utilized in the five transistor, 1 diode
circuit, Compression tange is 30 d'B. Fre
quency response extends from 20 to 20,000
Hz. Input and output signal levels are com
pletely adjustable. The nnit installs easily
in the microphone line, The use of printed
circu it layout greatly simplifies the con
struction of the kit.

Further information may be obtained from
Caringella Electronics, Inc. , P.O. Box 327,
Upland, California 91786. Price : $18.50
in kit form and $26,50 wired and tested,

Catalogs
Lafayette Radio's 1968 Spring Catalog is
now available free on request, This 132 page
catalog contains the latest electronics and
stereo hi-f home entertainment equipment.
This catalog may be obtained by writing to:
Lafayette Radio Electronics Corporation,
P.O. Box 10, Dept. PH, Syosset, L.r., N.Y.
11791.
Amateur Radio Antenna catalog-26 pages,
is available free from Mosley Electronics,
Inc. Included is a comprehensive discussion
of traps, feed systems, unbalanced radiators,
SWR, and other pertinent topics. Write Mos
ley Electronics Inc. , 4610 N. Lindberg Blvd.,
Bridgeton, Missonri 63042.



9uement Model SWB·2
Dual Meter Standing Wave Bridge
The new Model SW B-2 is a convenient,

compact, dual ind icator device for use in
the amateur rad io station to check the op
eration of the antenna load to the transmit
ter. For VSWR measurements, this unit
uses the dual b ridge method of comparing
simultaneously the power supplied to and
reflected from the antenna system . Continu
ous monitoring of the transmitter output as
well as continuous monitoring of the re
flected power is possib le by h aving the in
strument in the transmission line at all
times .
Price is $15.95 from Quement E lectronics ,
1000 South Bascom Avenue, San Jose, Cali.
fornia .

FM Equipment for Sale
Low Band , 30 to 50 Mllga eycle.s
T -5I G, 50 watt output, ll/12 vlb1'3wr ~UPlll~' . . ".,. , $65.00
1I0 -D. ~ tl watt oUll'ut, 1 ~ volt vibrator-dynamotor suontr . 60.00
SO-D, 30 wat t output, 6 von vibrator dynamotor supp ly .. 45,00
H O- D , GO watt OU tllUt, 12 vott vu-rator-umamctor suontr 65 .00
Hig h ba nd 152 t o 162 mllgaeyd es
SO· D. 30 wat t output, 12 volt vtbrator-umamotcr suppl~' 65.00
30 watt transmitter s t rl p ~. each 15.00
450 mt gaeyeles
T H AAV, 18 watts ou tp ut , 6/12 vibrator supply . .. . 60 .00
M ISC lllla n&Ous an d ene of a k ind ite ms.
1' -811 5 power supplies. brand new. ISO rons (jj) 60 mao
6 volt l nl.-u t 8.00
P ower supplies taken from 10~ mcblie equipment, (41 y .
43 Y, etc.t . :\Iost need minor repa irs. but a re usefu l for
Darts wh ich are worth on'r $15.00 in trana ror mera , re-
lan, etc $2.00 ea, 3 for $5.00
Vibrato rs . 6 Din. 7 pin . 4 pin . " pin . . $ 1.00 ea, 6 for $5 .00
Ca ble sets fo r 10 & 15 Inch mobiles. Give model of set
when order ing $3.00 per set, 4 f(ll' $10.00
P lugs : xrctorota #9-890 S45, brand new . $1.00 ea , used • .50 ea.
Carrying cu es fo r 1121 & similar por tables, each $1.00
Control H ea ds : 1' -9022 & s lmHa r wi th mike-, each $5.50

P -9022 & similar without mike, each . . 3. 00
:\Iot rac, without mike. each 5.00

Ca rbon mikes- each 2.50
F use block s s ing le t use . 25 each, double fuse• .35 uch
Antenna rod,' for low band. each over 58 Inches 10nl1. each 1.00
Qll ick call sIgna l boxes , with relay. pilot IIp;bt &
Switch. each .50
xrtcronbone hang UD switches. each .25
L in k model 1492 base station. 70 - 100 me. n o volt i n-
put In rack. with I1ne reemtnauon unit a nd original
manual. Ca n be con verted to 6 meters $45.00
Bendix :\IHT-6 H [g h band. 30 wa tts output, 110 volts
Input. J ust remov ed rrom comm o;rcial ser vice $60 .00
Bend ix :\[ HT·6 H i gh ba nd. 10 watts 64 vcu I nput ,
Ideal fo r monitor recetver or field da)' r i p; . schema tic
furnis hed 30.00
All equipment Is used and s ubject to prior sa le. All sales
are fina l a nd must be to ama teu r operators only. I llInols
residents add 5 % sa les tax. Include s uffi ci ent pnsta ge tor
sma ll Items. Rend check or money urder to

Du Page FM.
P.O. Box 1, Lombord , III . 60148

The Transistor Radio Handbook

110·120 VOLT

SEND FOR FREE
DATA SHEET

A.C. r.sun -watt. 60-c)·cles.
~ I.lg ht I'Iant . F'anbelt ortven

from pickup or small gas
engine. Opera t es saws, drills,
lights. even T. Y. wetshe 25

W hen you lea ve your QTH

put yo ur LT·5 portable 40-80

meter CW transmiHer in your

pocket !

KIT
WIRED

LT·5

$24.00
$35.00

OMEGA ELECTRONICS COMPANY
10463 Roselle St. • San Dieg o, Calif. 92121

pounds. Gua ra nt eed . Wltb
Voltmeter , switch. and pu ller.
Regular $89.5 0. now $~9.50 .

Send ch eck or money order.

Virde n P erma- Bilt. sex 7066 S.T. Am ar illo, T ex. 79 109

F or the H am with
SPACE PROBLEMS. ..

tRISTAO TOWER CO. P. O. Box 115. Ha nford. California 9 3230

E ditors and Engineers, the publishers of
the famous Radio Handbook, have just re
leased a transistor handbook that should b e
on your shelf. This was written b y Don
Stoner and Lester Earnshaw, whom you
should know b y now. The b ook was obvi
ously written for the average amateur for it
will not strain the average intellect. It starts
with the usual discussion of holes and the
like, and rapidly goes on to the practical
applications with the b asic circuits and a
myriad of construction projects.

The book covers audio amplifiers , com
p ressors, modulators, rf amplifiers, detectors,
AGe circuits, oscillators, receivers, from a
superregenerative detector right up through
a complete superheterodyne. There are sim
ple and complex receiver projects, converters
for VHF, product detectors, crystal filters,
and transmitting power amplifiers , linear
amp lifiers , VF O's, etc. Power supp lies are
covered too, in depth, with do-it-yourself
examples of each type.

The book is only $5 and is available at
most good parts distributors.



New Books from Sams
Bridges and Other Null Devices, by Rufus P.

Turner # 20564, $3.25
Understanding bridge type instruments

How to Read Schematic Diagram~, by Don
ald E. Herrington # 205fl8, $2.95
Shows how easy it is to understand sche
matics

Test Equipment Cijclopedia, by the PF Re
parter staff $1.95
Current information on test instruments

Transistorized Amateur Radio Projects, by
Charles Caringella W6NJV #20570, $3.25
Selection of transistorized construction
projects for the ham

KAAR PHI7M Transistorized
transmitter for 40/80/160 Meters
This new solid state SSB, compatible AM,

and C\V transmitter for three band opera
tion on fixed frequencies is now available
from Kaar Electronics, Corp . Power output
is 90-100 watts PEP depending on fre
quency and antenna used. Audio frequency
response extends from 450 to 2600 Hz, and
is down only 2.5 dB at 500 and 2400 Hz
wi th respect to 1000 Hz. The transmitter can
be operated on SSB with carrier suppressed
46 dB or more, or in the AM mode with
carr ier transmitted. Frequency tolerance is
plus or minus one part per million per
week. At room temperature, frequency sta
bility is better than ±5 Hz when operat
ing at 12.5 MHz.

The Kaar PH17M transmitter employs
solid state circui try throughout, except in the
high level stages, and operates from 115 or
230 V, 50-60 Hz ac.

Full details are available from Kaar Elec
tronics Corporation (A member of the Ca
nadian Marconi Company Group ), 1203 St.
Georges Avenue w est, Linden, N.J.

-

Works on
110 VAC

$32.95 Dpd.
Each

leIS Crystal

$10.95

Ridgewood , N.Y . 1122'

Metaltlx Til Clip - $2 .25

ST ATIO N

WA2ZHA
ON THE AIR

-----

ALL HEW 1968
X LINE TUNAVERTERS!

CRYSTAL & TUNABLE = ~~:~~Z"'NTY
Tunable plus emtl'
contrclled (se lectabl.
with switch) solid ,taU
eeneerters to chanoe
seur : auto and home
fadl ol Into IUIUent,
•• n.ltIY', .elective,
Ullbrated VHF reeely
f rll

POLICE • FIRE • MARINE
AIRCRAFT • AMATEUR CALLS

ARNOLD'S ENGRAVING

WE PAY CASH

FOR TUBES

THE BEST-eALIBRATED 6-1 TUNING
PLUS -DRIFT FREE CRYSTAL CONTROL

-COMPLETE INTERCHANGEABLE
CRYSTALS WITHIN BANDIIII

• 9 'lIolt battery powend. • t - year IUBranin I n parts
e Intludes COal. mount &. &. labor.

screw. . • Sj!'_2Y~ II: 3% :r.4Y. Inc"n.
• New FET tr:InslltlH" eseu- • Amu lcan Made with Amer.

lator &. circuit. lean Parh.
Models for AM &. FM Tunabl, &. Cr)'!tall
BAND MODEL COVERS OUTPUT PRICE
CD &. 10 M 273 X 26,[/· 30 me 1500 ke
6 mIters 504 X 50-54 me 1500 ke
2 meter. 1450 X 144-148 me 1501) ke
Polin , fire, \,,) '48 X 33-48 me HiOO kc

Marine r 1 156'* X 150-164 me 1500 ke
Aircraft 1828 X liS-US me 1500 ke
Mlld'll s f llr AM &. FM Tunabl e Ilnly
Mar ine Mari ne 2.0-2.85 me 550 ke $1 9.95 Dpd.
SW &. WWV SWL 9.5- 16 me 1500 ke $1 9.U DPd.

CoupHmt Loop &: Ext. Antenna tor use with
bolll. and Trans istor Radi os • • • •. ••• •• •.•.. . $3.95 Dlld.

Mobile Batl tl')' Eliminator . 12\' to 0," . .... .. . $4.95 ppd.
Crystals-Slate Exact Listen! n&' Freq . • •• . • . • . $5.10 ppd.

Order from: Fast AI R MAIL add $.85 •••

HERBERT.SALCH & CO. Marl tting Division 0/
Woodsboro 76. Texas ' 8395 Tomplinl Radio ProJucU

ARNOLD'S ENGRAVING
Personalized

Lewispaul Electronics, Inc,
303 West Crescent Avenue

Allandale, New Jersey 07401

ElECTRIC

ON-THE·AIR
SIGN

W ITH CAll

2041 Linden 51.
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101 W ays to use Your Ham T est Equipment,
by Robert G. Middleton #20566, $2.95
Explore the total possibilities of your test
gear

Audio Amplifier Design, by Earl J. Waters
#20560, $4.25
How to design amplifiers either simple or
complex

Understanding UHF Equipment, by John D.
Lenk #20557, $3.25
Basic background in UH F

So Ya ll W ant to be a Ham, by Robert Hertz
berg W2DJJ # 20607, $3 .95
Fourth edition of this popular book

Diode Circuits, by Rufus P. Turner #20558,
$3.25
150 applications of d iodes.

ABC's of Ham Radio, by Howard Pyle
# 20638, $2.50
3rd ed ition of this book with impact of in.
centive licensing

ABC's of Transformers and Coils, by Edward
J. Bukstein , #20612, $2.25
2nd edition . Basic principles of inductance,
transformer and coil construction.

Tube Substitution Handbook, by the Sams
Engineering Staff # 20614 $2.25
Over 10,000 direct subs titu tion tubes
listed

Rell eetometer S W lt Bridll'e w/Ml'ter. 30- IOOOmc .. ...EX 8 . ~ O

T456 /A LT7 200W Xmlttcr 168- :152 «rz GI61 ·s. ~;X 19.50
T465 Sc he mati c pp. 1.00 Compl ete Manua l n p. 6.50
6161 T uba wzConnectc rs . 100 wa tts to 1200mc ~;X t).15
TCS Xm lltr / lt.ecvr Control Box with S neaker ~;X 1;'50
R443/A RN 5 D aaumc Hecve I I T ub es 3 Cav ities ..• •;X 4.15
Jones No..">14.2:l Mtcroma tch Double Couple r .. .. . Jo:X 12.s0
RI ()I A /ARN 6 100 -1150kc Itecetver. }'ou r bands •. . EX 21.50
ID 9I B/ A RN 6 4 ~ N a.·l ll: a tors Uea rlng Ind icator . . . . •;X 1. 50
AS313B /A R N6 Statton Seek fng Loop. HltJ · 1150kc .. 1';X 6. 25
RT316 / APN 12 160-2H mc 'I'ranscetver wI T ubes ... . };X 12. 50
ID I69C/ A PNI 2 H''''lll' 3J I' I C"ltT . Coax Swltc h . .N EW 12.25
CG46ACQ uecvr 11,'; -225mc 4 T un ing Ca vities LN 22. 50
AM 300 Interrone AmI' w/4 T ubes & Dynamotor 1';X 3.15
P P 33 6 Ma in P owcr ~uD l>IY ror A I' lt!1 Itecetver F:X IS. 50
PP337/AP R9 K lyst ron Supp ly tor TN130, TN" 131.. •:X 10. 50
I D226 Panoramic Ind l..ator for AI'Ril uecetver l!.'X 14. 50
S N7C/APQI3 Synchron ize r w / 24 6Y Octal 'rubes LN ~ . 15
RJI6A / A RR26 14 -Tube 162 · 114mc AM / I"M ltl'Cvr..LN 22.15
P P 468 r-ower SII Dply fo r It:H 6A uecetver 400ey LN 4.15
C6 10 Control Box w / 4 T llhl's for H..116A n eesr ~;X 4. 50
Van ~aX j a l Fan l S-2il VI>C/ AC(60c}·) 60 ell ft /m ln... •;X 2.15
Seope x rermee 1lI50V(.v3 ma " . 'il W inding s 60ey . . NE\V 4.15
SA325 /U Coa xial Hwltrh l'W 4T 28VDC Motor l!.'X 6. 50
C45 Con trol Box for An e l or A1U' 12 x cervrs Jon:: 1.35
Prec ise IIV l' rohe 50Il meK I mp 50KV t nsute ttcn . .N~;\V 2.25
Ada pt l)r Cable. 1'1.2 59 to nNe Panel Socket I.N 3/ 1.15
OHMIT E Z · 50 Rad io Prequenoy Choke EX 1/ 1.00
Rt _ Angle Dr ive w/ Oean , trn tversa t, %. .. Sha fts . . K.X 2/ 2. 50
F eed ·tltru CapacitGr 15 on P anel. T hree P an els / L OO
BNC (U 0290/ U) Coaxia l P a nel Sockets EX !l/ I.00
Coax 6 ~ lon K w/ U NC (UG260 A / U ) PluA" e ach end . . FoX 6 / 1.00
Coax 8" wII HN C PIlI/l" & 1 B NC P a nel S ock et. .EX 4/ 1.00
RF Choke 1mh. 4p l 200ma 2000V rnsutauon gx 3/1. 00
SChlSmatin-- -I.OO ea . p p---AR R 1. ARRI 5. CG4GACQ. ARN6.

I n I6!IC.

E. C. HAYDEN Bo. 294 . Bar. Sal., La." _
Miss ssippl 39520.

Price s : FOB Ba y Sa int Louis . Terms : Net , Cash .

GO VHF
Go VHF t he easy VHF A ssocIa tes Way. S end for de scriptive
'I'eehnt eal J-l llll etlns desc rtbtna ou r comp lete line or TRAN
HI STOR R E CF-IYIN G CONVE R T E RS a nd VARACTOR
}' R E QU E.x c v M ULTIPJ, IERS for 50, 14 4. 220. f 32 and
1296 xnre.

VHF ASSOCIATES, INC.
P.O . 8a. 2213 5, DENVER. COLO RADO B0222

UCS· .n; ;'\N I .K(J ~ Vacuum van-
3(10 ahlo ca pac itor. 10 to

::1011 p f. HI K v peak. 42
a mp. On assembly with
servo-motor drtve. and
gear assemhly. Motor l~

In ;A Il- foot n u JrL he r
H - 1 1 2 - 2 A or equ a l.
IHtAN"ll X I'; W. no I. ItS ) ~ /$200.00 $55 .00 ea .

EF JOHNSON VARIABLES

8ge ea .

zse ea.

$3.50 ea.

$1 .25 ea.

$ 15.95 ea .

$12.00

$15.00 ea.

4 /$ 13.00

~/$4 . 50

4/ $3.00

4/$3.25

154 · 8

160· 203

160·208

167-203

R II A

BC-455

BC ·453

620 -3

H to 154 !,f..015" space,
::I I\T . Il11AXU l"'EW.
2 LH~. . .
6.8 to ...1 pf/see 2:1 plate
butterfly . .Kg\\,. 1 I. B...
1.5 to 3.1 pt, miniature
butterfly, 3 /11>~ shaft . .
2. 3 to 8.0 pro miniature
butt erttv . :l/ H;" snatt . .
CA It DW};LL. dual. split
s tator . " to 21 prlsec.
:1 KY. NEW . .. ... .. . . 4/$ 10.50 $2. 75 ea.
Late t)"lle 190 to 5ron I, C
rc,'el ver , eXI,el used Q -51·r
(12 1.Bfl) .
Good eta rene b te u-ser.
Good used. with all tuhes
(1 2 L HS) .
3 to I) :"l I e . and old
s tandhy. n ood used. with
aU tubes (12 I,mq . . . .

MD .7/ARC5 P late monujatce. a ven
scarce item. ex cel. used.
wit h all rubes (15 T.lIS ) $8 .50

Ha mfes t s eh euut e. Star~ed Rook RadiI) Club. 4- H Club
Grounds. ottaea. III .. June 2.

All order~. except in. emeezvncy, or I" m a t a hamfest.
s hipped Sa me day -eeetved . For tree '· OOODU;" sheet. send
sel f -addres~ed . s ta mped em·elope--l ' I.};AS E . PL~;Ajo\}; Inc1ud~
s ultlel l' nt for posta ge . any excess returned with order. I car ry
p r ivat e (Travelers! parcel !lost Insurance. for uomcsnc parcel
post. F or Items 100 heavy, or too lar Re tor pa rcet I'ost .
I sUl/:l/:es t trus parecl express. Please adv tse naille of blls
li ne . a nd cur . wlJ('re you ean pick UP the sh i pment .
Canad ian cu"tomers-I'L~;ASF- add sultldl'nt for poslaA"e
$1.00 nrst two pound s, :Wc each additional pound or r raetloll.

B C Electronics
Telephone 312 CAlumet 5·2235

2333 S. Michiga n Av enue Chicago, Illinois 60616

License Plate Holder
One of the nicest little low cost items to

turn up recently is a license plate holder
which is being marketed by Ken Walkey
WB6RSP. Most of the call letter license
plates are the standard 6" x 12" and they
really stand out when mounted in the W al
key holders. Across the bottom in blue letters
on white background it tens the world that
you are a radio amateur. The holders are
triple chromium plated so they will not rust.
They are $3.95 a pair from Ken Walkey, Box
3446 Granada Hills, California 91344 .

Electronic C ircuit Design Handbook
The second edition of this Handbook has

been released. The 320 page book will be of
value to design engineers and amateurs who
spend their days (and nights ) at the work
bench building. There are over 500 tried
and true circuits, along with practical de
sign data. What kind of circuits? Control,
regulator, protection, RIter, suppression,
pulse, comparison , amplifier, oscillator, count
ing, alarm, timing, converter, inverter, power
supply, re lay, switching, and plenty of etc.
$14.95 hardbound by Tab Books and avail
able in most parts distributors.



LETTERS

Dear 73,

I imagine from time to time you wonder i f a ny of
the artides you publish result in any new equipment
being constructed by your readers. Well. I was most
interested in the erttele on the Digital Frequency
Meter in the November 1967 issue of 73. The author
bad constructed the set in three sub-assemblies which
I thought was a bit unwieldly to use. So I made a
bit o f a chaoR"t' in the pbYllil"al design when I built
my unit. The enclosed photegr-ap hs will give you some
idea of how I eonatrueted t he counter. I used t hree
low C0>I1 6.3 volt filament transformers in lieu of t he
transformer called out in the article. The indicator
Ihtht s witc hes were changed from 2N1302 to 2N1306
which required t he 3.9K dropping resistors to be
changed to lK to get proper bulb brilliance. I alao
used a 2N1304 in lie u of the 2N1605 in the input
ahaper- circuit. No ot her ch anaes to the ctr eu tt we re
made and the u nit works just fin e. Keep t hose fine
articles coming.

L ou ts 1. Hutton K7YZZ
Bellevue, W N . 9800 4

Gentlemen :

It would be helpful, when a c ircuit is published, to
have voltages indieated by the author. T his would h elp
us to trouble-shoot if we have problems in R'ett ing the
eircuit to work or if diffieulties develop later.

J ohn Kopnynski K70M.S

138

Dear 73,

In response to the letter in the April issue from
K6MVH, no one is more familiar with adjacent cban 
nel than I am. After running 750 watts on A M in
a frinR'e area in a town of about 8000 and only one
other 6 meter station around, I h a ve had my share
of TV set owner education.

I made it a praetice to visit , explain, order filters
for a nyone t hat was having trouble. W hile I d idn't
put the filter on the set, I gave all the he lp I could
so t hey could put them on themselves.

My a rticle did not state that t his cavity would elim 
inate adjacent channel interference. It did state that
it should e liminate ha rmonics wh ic h fa ll i n the TV
ebannets, which is t he trouble I h ad a t one time w ith
one pa rticular tra nsmitter.

These ha rmonics were j us t strong enough t o ca use
t rouble w ith a fe w next door neighbors and with the
addition of the cavity they w ere eliminated.

As t o readtn z h is article, I read any a r t icle I can
find on education of eithe r t he set owners or the
h am w he n it comes to inte rference s ince I feel it is
m y r esponsibility to keep informed on a ny m ethods
used for t be pr evention of inter ference.

Keep up t he good work. I h a ve every issue of 73
maltazin e ever printed. I wouldn't m iss one for any
t hing.

Don M.arquardt, K9S0A

Dear Kayl. & W a yne:

H a ving ne ve r written a "Letter to the Editor " in
my life, and a fter reading the March '68 issue, I felt
t he necessity ! I have taken most a rticles in m y str ide
since Vol. I , N o. I, bu t the one b y W7CJB, enti tled
"Witching for Better Grounds," r ea lly thre w m e fo r a
loop! Being directly, a nd ind i rectly , involved in Geology
for t he pa st 16 years, I h a ve been period ically plagued
by "those witching n uts" with t he " Black Boxes," et c.
In ever-y instance the method has been kept secret
w ith a " myster ious a i r " about the w hole affai r . This
a rticle was the fir s t expla natio n of any kind p resented.
Not being completely indiffe rent , and willing to Jl:ive
a nything a try- I did just t hat ! Well, cou n t m e in
I'm a " nut " too, fo r t he darned thing works III

A true skept ic must attem pt to test a method, u nder
extreme conditions, in order to discount t he enti r e
met hod. Th is I tried! O n a city lot , and n ot look tna
(or underground water, I figured that t he plastic pipe,
h'ading "cross the back lawn, to a sprinkler hea d
should be worth a try. (Kept it to the backyard be
cause I didn't want the neighbors to nc t tee t hat I
had finally "alipped a COR' !") To shorten the story, IT
WOR KED!! (Even after I realized that t he anti
!lyphon valve bad drained the water from the plastic
pipe!!!) Ultimately, I wound up in the front yard
working on locettna the % _inch R'alva nized water-pipe
from the city water m a in ! A nd aaain it worked, n ot
only fo r m e but (or t he XY L a nd YL ha rmo n ic 1 Then
it happe n ed ! The next door neighbor shouts over
" HE Y! You Iook fn z fo r gold??" It was earth -shatter
inll enough to find out t hat th e "witching" works but
now t he whole neighborhood was in o n it-and on the
first da y of trials, too!

With in hours, as a res u lt o f the c u riosi t y and teste,
I becam e a " believer" and th e neig hborhood "nut I"
But so lo n g as the damage h as a l read y been In fl ic ted ,
I intend t o continue with t he tests to dete rmine mor e
of t he "Why," no w t hat I know that it works 1

As a r esult of m any of t he 73 a rticles, s fnee 1960, J
have benefi tted cons iderably; bu t I don't be lieve thst
I have been more surprised than the results de rived
from t hat article. I don't have a cou nter-poise n o r
around system to put in bu t th e "wit ching " sure m odi
fied my t hinking 88 to the possibility of it being done 1
(And it's no "Apr il fool" e ither ! I)

George Wilson WA6LNA

73 MAGAZINE



55.30

10%

//-£( , ?)---.
For ALL A mateur Trans.
mftters, Rated at 1000
Watts AM 2000 SSB PIN el
or Lin k Direct Feed.
L1,ht , Neat , Wea t her proof.

EVERYTHING UNCONDITIONALLY GUARANTEED
SILIC. RE CTlF. 8000 PI V 400 MA. Lar'ge user 'l lerm ln.
tnrent., not reJecU ! S later S LAOS-:!. ~Iu : r eve rs e. :! ua :
h id drop , :I .:! f. Cost $8 tao
Bakel. elU'lVSUI. 3x3 l,i l:1" hI 01, PAIR Postpa id

A LL. B AN D SSB RCV R BAR GAIN ; H allierat ten R -"!i j
ARK_' .. 5!iO kc 10 U me continuoul . vcrce, CWo .MCW,
aligned . &rId , w/ book ; 2-Rf", 2-U - . , s -metee : nolle
Imtr: 3 nl, 9 non-nl seleetl1" lt:r
choices. Lor n vwr sPll' . _. .• . • . •.•.. •.. .• . _.. 149.50
roo r3' pwr l illy: ~ .~O _ ~~R pro<!ui't detector: $20

~1' - fiutl ·JX lu n .54-54 me. ~;Xi' , t '(ll\d .. " ' / hook 325.00
TI ME PAY P LA N : An,. pureh..e Waling

$160.00 or uwre. down narment onh ' . . __ .

R. E. G......~HEART CO. INC.
Box 1220-GC. Beverly Hills, Calif. 90213

Phones: Area 213, office 272.5707. messages 275.5]42

DO NOT ASK FOR CATALOG! ASK FOR TYPES OR
SPECIFIC ITEMS. FAST REPLY GUARANTEED.
WE ALSO BUYI WHAT DO YOU HAVE?

MARCON I F M DEV IATION METER T F . 934, r eru lul,.
1:l911. Un dl de\·. wj rangt'll 5. 25, i 5 kr . H II audio lnonltor.
~I ade for ~IIL. :! '>i:·l 00 me. l'IillY ru ches 1000 me on har-
monies : we Include all Ins tructions. 524950
t ~ hecked out . read)' to use. .. .•.... ..• .. .•.•. . . •
Brand New \' H F r~vr& look like Jl t'>~53 Comma nd bu t are
a - tube 108-1 35 me. 2 uv eens.. 2 rf 'l , 3 IF ' a ; noste Imtr ;
ave. \V / scnem.. instruct .. spline knob, & graph to set t ree.
lty countl ng turns. A.R .C. Typ e 13B, 28v htr
wirIng ; 7# S!lllg. wt , • •• . •• ..••• • •••• • • . • • • • • • • 522.50
R32 h same hut w! IQ uelch : 14\- htr w iring ,$27.50
R- 23j A RC· $ Command rcvr 190-550 ke 14.95
A. R.C. 12 #22 Command rcve 540- 1600 ke. ... . . . • . . . 17. 95
LM ·14 fUll. rueter • .01% 125 kc· :!O me .. . .. . .•.•.• 57.50
TS . 323jU R fr eq . meter 20· 480 me. .001% ... •.. • .•. 169.50
BC· 22 1'1 OK $67.50 TS.175 OK . . • . • . . . 127.50
CLOS ING OUT Rad io Recei n rs 3~-4000 me at CRAZ Y
LOW PR ICES I Ask for APU -414YCY -2:>3 sheet.

:!lI l1lllll ll lll llllllllllllllllllll""'U"""'II"UII""11"I'"11IUlllllm,m lllIlUllmmm ,m lllll"'""=- -
e One E a c h S a le a
1E: 1E:
~ The Trans ll tor Radio Hand book ISS) by Stoner $3 ~

~ S i, na l Gener ators In radio. tv_hi." urviei n, ($3 .25) •... $2 ~

~ S i, na l Generat on i n Color TV Servltl n, ($3_25) ... . .• . $2 ~

§: Eilldromuhanieal D evi ~es by Del Te l'll $10 §:
§: Buies ef Analo, Computers by Tru itt 1$12.50) . .... •• .. $5 
§ Sclid S ta te P"'Jecu fro m Motorola .. .. • . . . . . . . . • . . . . . . 5lk
1E: Int ellra ted Cl r ~ ul t Projects from Motorola $1
1E: Elect ron Tube C l r~ u l ts by Seery ($10.50) (1958) . . . ... . •$5
§ Ele ments of Radi o by Marcus ( 1959) $4
§: Radi o TV E l e ~tr o nl n Dicti onary by N RI ($3.50) $1
1E: GE Ham News bound volume ( 1951· 1955) . .... ...•... . .. $5
§ Ultra Hi,h Frt(luency Techniques (1943) $5
§ Basj~ T V Couru by Krav itz (1962) ($4. 10) $2 =
§ Basic Aud io Course by Hoefler ($2.75) ... .. . .•.... . . • . . $ 1
§ Di, ita l Lo,ic Handbook ... .. .. . . . . . .. .. .... ... . . . ..• • $1 _-§ COmput :n, Am pllfl .... Appl ieat ions Manual ( 53) • • • • • ••• $1
§ Broadcast Announcln, ISlO) . . . . . • . . . . . . .... . . . . . • . . .. . $6 =
E COlor TV Scrvlcln, ($5) . . . . . . . . . . . . . . . . ....... . . • • . . .. S! _-§ Pri ncip les of Tel e , raphy (Teletypewriter) . . . .. • • . . . . . $ I. SO
§ T he Electronic In vu lon by Brewn ($4 ) .. ... ... . ... .. •. $3
§ Radio COntrol Manual by Safford ($4) .....•.... .•. .... $3 =
§ Elcet",n ic Circuit Du illn Ha ndbook ($ 15) (1968) . . . . .. $12 =
§ Most of these books are new. We have jUlt one of eac h 10
1E: it is flrs t .come·flrst served. USA only. Prices are postpa id. =
•
: RADIO BOOK5HOP, PETERBOROUGH. NH 03458 _
='i'II III 'II "I"II 'II III I 'II 'I I 'II 'II ' II "IIII' III 'II ' IIIIII '11 .11 .11 111 .11 .11111'11.111111. l ll ll llIUIIIII 'IUII .IIUIui:,

. GET IT from GOODHEART!

.-~~,~,:~;~(}--//
Reduces Inter fere nce and
Noise on All Mak es Short
Wave Reeeivers . Makes
Wor ld Wi de Reception
Stronger. Clearer 6n All
Bands!
Complete as sho..'n toll l length 10:! ft . with 96 ft. of 72 ohm
bal anced t,," lnllne. II I- Impact molded resonant traPI. You
just tune t 6 des ired band. E xcellen t for ALI. worid-wlde
5OOrt -wave rece tve rs Ind amateu r tran5mltters. For ~OYICE
.\ :""0 ALL CLA!'!S A~rATEURS ! ElIml natE- 5 ;; sena ra te an 
tennas with excellent pe rfOrmlnNl proven. Inconspicuous for
Fussy Nei gllborhoods! }:ASY I~STA I.LATIOX ! T housands
of use rs.
• 5-40-20- 15 · 10 mete r ba nds. Comnlete , $19.95
40-20- 15· 10 meter. 54 ft. (bl'st for swl's ). Complete . . $18.95
S E N D ONLY $3.00 (cash. ch.. 100) and ear postman bala nce
COD plus postaae on arrtval or send full price for postpaid
delll·er}· . F ree Informatl6n.
MIDWAY A NTE NNA . Dept. A·6 • Kearney, Nebr. 68847

T ha nk you so mu ch fo r t he first of a new series of
a r tic les s ta r t in g on page 92 of the March issue of 73.

The style a n d m an ner of p resen tation of t his m a
terial is som et h tna I ha ve been lomd nll to see for a
long -, long time. T he author, o r a uthors, of this m a 
terial have str uck upon a ma nner of presentation t hat
has my romplete endorsemen t . T he material is p re
sented in such a way that I itet the im p ress ion the
a uthor wishes to com mu n ica te with me and pass on
for my u ndersta ndinit the material he has to present.

Regardless of whether I ha ppen ed t o be interested in
Ilettinll a h igher grade of license or not, I w ould pick
up and follow t his material because it is presented in
t he m anner in which I like to approach t hinKS. I t
m a kes the acqu is ition of t his k n owleda e fun. The
author does n ot seem to be a f raid to a ttempt to use
words and word pictures t hat take on a concrete
Irnaze in t he m in d of t he r ea der.

I would like to see you r m ag a zi ne cont ent ex pa nd
a long t hese lines with m ore a nd va r ied educational
art icles, a bove a nd beyond wha t you contem plate to
tie in to t he incentive license p rog r a m .

E ditor 73 :

Clayton Gordon W III RC
P.O. BOll: 85
W~st Ma in S t .
W~llt ~liIlbury, M U ll.

nt-ar Wayne:

I miss your "controversial" editorials in 73 , even
though I didn't always agree with you. I think that
the new licens ing set u p will work out fine. but I
realize that I may be all wet.

What I really wa nted to talk about was your EI
colum n on the cu rrent nx s it ua t ion. O n t his . I couldn 't
agree w ith you m ore. It would be h ard to ima gine any
t hin K m ore asin ine that sett in g up an elabor ate radio
com mu n ication s tat ion , on ly to be p roh ibited from eom 
m un ica t injr, a nd on ly be allowed to sw ap infla t ed
ele nal reports , a nd fi n a lly to r eceive a QSL m ade ou t
by the local QSL m a naeer. I li ke to work t he G s t a 
tions, because I can at least h ave 1\ QSO wit h them,
without making a nybody m ad a t m e. It su re would be
nice if I cou ld do t he same w it h s t a tions in other
countr ies.

Wha tever ha p pened to the idea of havin g a f r iendly
raK chew w ith the KUY at t he ot he r en d '! Tha t's what
ham radio is a ll abou t , after all. It seems like a poor
exchange to give u p aU real com mu n ica tion a n d s ub,
s t it u t e a fine print listing in magazine " honor roll. "

H ow about s ta rt in K a "DX Rag Chewer's Club" or
somet himr to g ive a little competition to DXCC. etc. '!

Bob McG raw W 2L YH

ROII II L u na n VE2A PN

EASY CONSTRUCTION
MEANS

UNIT CHASSIS
WRITE

DEVICES
BOX 136. BRONX, N.Y. 10463

n t-ar W ayne.
Re the article in Ma r ch 73 entitled Tra nsmitte r Key

imr with Trans istors. the R CA 40264 appears to have
beee withdrawn. A better and chea per s ubst it u t e is the
R CA 40424 or t he 40425. Bot h h ave a B Vcbo = 300v.
Ie m a x = 150 rna . T he 40424 (98c) will d iss ipa te 8
watts / 250 ·C and t he 40425 ($1.06) w ith attached h ea t.
s in k w ill diss ipate 3.8 watts. This tra nsistor is a lso
idea l for sc r een Krid keying (differentia l t ype keyi ng )
and RTTY op era t ion. In either case it is a good idea
to con nect a voltage euppreesor f rom collector to
emitter. A Sa rkes Tar dan S-256 or C-8 71. about 65¢.
should do t he t rick.



* We cannot check Into ea ch advertiser. so Caveat
Emptor •••

* For $1 extra we can maintain a reply bolt for you .

* We will be the ludge of suitabili t y of ads. O ur re
spons ib ilit y for errors e xtends only to printing a cor
rect ad in a la ter Issue.

* Type copy. Phrase and pu nctuate exactly as you wish
it to appear. No all-capital ads .

* Price-S2 pe r 25 words for non·cammerclal ods : S10
per 25 w ords for b usiness ventures . No d isplay ods
or agency discount. Include your check wi th order.

NEWI

TOl"Old Pow er Transformers
These are New and unu sed

:: T. I- Thls toroid lII'U dul lCIled for. 16 tube 50 wau out
(Jut Jo'~1 mobile unit. With lehem.tlc. 12YDC P RI . ultna:
2~1 ~'1 or ellulralent. DC output of Y/DBLR 515 folll .t
130 Wl t19 . Sec. :: 2 _ 100 foltl DC biu . Sec. ::3 C'I' reed
b'ck winding (or 2~1554·,. I %, - thick, 2~" db.
$3.95 ea•..• . ... ... .•....•........•........• . _. 2 for $7.00
:: T·2- Thll IOrold wal destaned lor use In • hYbrid F .:I.I .
moblle unit, uslna: I dna:le SU1 tube In the R F .mp. for
30 .... UI output. 8ehfom.tJe Included. 12 YDC prl. ultn..
2XI554', or equlnlenl.. See. ::1 ~O 1"0111 DC out .t .0
.... U• . S ee. ::: 2 _65 1"011.1 DC blu. Sec. :: 3 1.2 1"011.1 AC tot
lI l.ment of 86-1; lube. Sec. ::4 CIT feed blck wlndine for
2:"1554'•. 1%," Ihlck:. 2"- dll...•... $2.95 e..-2 for $5.00
:: T.S-Hu • powdered Iron core .nd 11 built like I TY
IIJ' blck trans rcrmer . Oper.tet It about 800 CPS. 12YDC
Pli . ualna: 2XH 2'I or equivalent. DC output of , ' /DBLR
415 1"0111 go .... t ts. CIT feed b.ck wlndlna: for 2~U2' 1 .
$2.95 al . . . . . . . . . . . . . • . . . . . . . . . .. . .. . . . . . . . . . . .2 lor $5.00
SPEC IAL SALE. Jlmes Knl ahts uyatl l &. oven 100 KC pre·
el.ion crystll in Sealed ,II" tub. with oct. 1 base mounted
In I 11 5 V.A.C. oven. Si" 5- hllh . 3%" me. w.n make.n
rxel lient Seeondary Stlndlrd flM' t il, Shack . . • • • New $7.95
Used . . . . . . .. . . . . . . . . . . • . . • . •.. . . . . . . . . . . . .. .. .. • . .$4.95

ALL Prices TOWER COMMUNICATIONS
F.O.B . 924 Elm St ., Racine, Wis , 53403

WELLS GARDNER RBL.3 VLF recvr. with 8 ft .
e lectrost a tically shielded loop a n ten na for 20K C.
$45. K6P AK , Monr ovia , Cal. 359-7255. Cannot ship .

KNOB, for Collins 75A-receive r . 6 to 1 red u ction.
$7 postp aid . Jules w engtare. W6YO, 1416 7th Ave .,
Delano. Ca l. 93215.

DISCOUNT PRICES-TIME PAYMENTS. All n ew
equipment, fac tory sealed cartons. f u ll w arranty .
D rake T-4XB $375. R-4B S375, L-4B $595. TR-4
$510. Gala x y V Mk. 2 $365, National NCX-200
wit h AC-200 power supply (Reg. $434) $369. NCL
2000 $595. SBE SB-34 $380. SB2-LA $219. New
Ham-M Rotator & Indicator $99.95, TR-44 $59.95.
All new eq u ip ment d escribed a bove in facto ry
seale d ca r tons, fu ll warra n ty, immediate deuv
ery. Tim e p a yments o n any p u rch ase. New H y 
Gain , Mosley a n ten nas at discount p r ices . Write
for quote on a n y type eq u ip m e nt . Recond tttoned
specials-Swan SW-500C $395, SW-250 $240. T ime
payments . Send for discount p rice shee t . Edwards
Electronics , 1314-19th , Lubbock , T ex a s . 806-762
8759.

FOR SALE: 120' Rohn G alvanized 18" tower,
$2/foot. 160' n on-galv a nized 18" tower, $l /foot .
Will sell any amount. Want mobil rig . F loyd J .
Phillips, WA0JTM, 458 E . 2nd, Russell. K ans.

THE SUBURBAN RADIO CLUB of St. Louis
Cou nt y . Mo . w ill h old its 3rd A nnual Hamfe st on
Sunday , June 30, 1968 a t t he Crev e Coeur M e
m orial P a rk in St. Louis County. All H ams,
CB'ers a nd their fa m ilies are in vited . F ood avail
a b le on the grou n ds. Advance registration $1
fro m K0AHD. W0MUX o r W0JUY.

FOR SALE: S wa n -400 SSB transceiver; Swan 420
VFO. complete w ith VOX a nd Mike . N ew units,
n ever u sed . Also E ico 753 factory wired SSB
transceiver with Eico 752 wired power su pp ly,
also new. Private pa rty. Ernest E . Dutcher, Bx.
1393. Studio Cit y , Calif. 91604.

TRADE, NEW KW MatchboX, 250-30-3 J ohnson
for 2 meter gear or ? Bud WA0IQA, 2045 Oswego .
Aurora. Colo . 80010.

185 Main
Amsterdam
N.Y. 12010INC.

RAD IO
SUPP LY.

SERYICE AND FRIENDLI NESS fOR ]2 YEARSI

WE MUST BE.
DOING

SOMETHING
RIGHT.

W E PAY H IGH EST
PRICES FOR ELECTRON

TUBES A ND SEMICO NDUCTORS

UNITY ELECTRONICS
107 TRUMBULL STREET

ELIZABETH , NEW J ERS EY 07206
(201) 351004200

RADIO AMATEUR SERVICES
Dept. W, 400 Hillside Ct. # 1,
East Lansing, Michigan, 48823

""'"

T l COMPANY
P.O. BOX 1024 TORRANCE, CALIF. 90505

DXers-Greo!lt Circle Bearings and Distances cen
t ered on your OTH. Over 300 prefixes.
Convenient t o!lb le - $3.00 Airmo!liled .

NOYICE CRYSTALS
Type FT. 243 hold.... _03-/. toierancl .

80 meters 3105-3U5 kHz $1.75 "-.
40 meter, 7155-71 95 kHz 1.25 el.
15 meters >034-1082 klb 1.25 "-.

2 mete rs 8056-8166 kHz 1.25 ea.
Add tor IlO!Itaa:e .nd bandlinlC pet" crYl tal: gc fl nt cia.. ; Ue
. lrmall. Speciry frequency desired .nd nearest an n abie ,"11
be lent. Other ffl'(luencte. In .tock. F ",e lil t. S.tlsf. ct lon
a:u.ranteed. NAT STINNEnE
P.O, Drawer 9-2 UmatUla, Fla. ]2784

SAYE NOW ON ALL CRYSTALS
A~IAT~-UR BA~"]) CRYSTALS 9Oe ea.
(",OLLL"'~ ~mF---eB .OO~'lo ............ . .•....... U iO ea.
~lAIlI XE HC6/ t:- FT 2U :'oK'111 CR YSTALS .. .. 1. 50 ...
AL.<w SI'DClA.L Cr T CRYSTALS :
Enclose clleck or ~{.O .-XO C. O. D.'1. Add 10e ea. ef)·lIli
for poe. lI/le & handlinIC. .:'\0 1'11110" .uU.bieo---Our "final
arl )·ou n .



FOR SALE. 75A4. Serial 4190, .5. 2.1. 3.1 filters
with SB610-$475; HT-37. 3 xtals full 10 mtr cov
erage---$250. B&W Ll000A linear with input tuned
ckts-$175. HX20. HR20. HP20. HPI0 plus mobile
mike-$250. J ose p h Soroka. Jr.• W3LGD. P .O. Box
8. Irwin. Pa., 15642.

CLEANING~ OUT~ VTVM $18. Sine Wave Gen .
$14. Precision E-2ooC $35. Capacitive discharge
ignition $25. Resistance decade $10; also have
magazines. books. parts. cabinets and m uch more.
You pay shipping, postcard for list. K 2EMF,
J ohn R. Yurcik, 510 Con k lin P I. , L inden, N.J .
07036.

MOTOROLA 80-D 12 YDC. V e r y clean. no cables
or head $65. D X -loo $50. Model 15 Teletype print
er only $60. W . M . Richarz, 519 Davie St., Fay
etteville. N.C. 28301.

WRL'S USED GEAR has trial-terms-guarantee!
SR46--$99 .95; Utica 650A & VFo-$99.95; TXl
$99.95; Valiant-$149.95; HAI6-$189.95; SX99
$79.95 ; HQlOOC-$I09.95; 75Al-$169.95; SXI4(}
$69.95; HR20-$79.95; NC300-$149 .95; RME4300
$79.95. Low prices-hundreds more. Free "blue
book" list. WRL. Box 919, Council B luffs. Iow a
51501.

HQ-145C, EICO 720 FOR SALE. A lso VF O a nd ac
cessories. U sed , b u t clean. A complete operat ing
station . Da v id Bantz, N YC (212) 222-2116 .

THE WOOD COUNTY AMATEUR RADiO CLUB
announces its 4th Annual H a m-Acjta ma S unday,
July 7 at the fairgrounds. Bowling Green, O hi o .

, Write W8PSK. 324 South Grove St.. Bowling
Green, Ohio 43402 for details.

COMPLETE FIXED AND MOBILE: SBE-34 with
microphone and built-in calibrator, modified for
CWo with key. Deal i ncludes Webster band
spanner and mount. Less than 18 months old and
not used fo r last 6. With all cables and instruc
tions. $300 takes all R. V . Palmer, 2642 Maple
wood Dr., Longview. W ashi n g ton 98632.

COLLINS 625-1, serial 11744 for sale, $525 ; a n d
(2) 4CX1000A 's, p erf ec t condition , $40 each. Vinc e
v arnas. K 8REG . 4329 Renwood Dr., Dayton. Ohio
45429.

TORIODs., uncased 44 of 88mH, also individually
e pox y encased 8mH for standards, any 5 $1.50,
255A relay $2.10, 18B socket 70¢ a ll PP USA.
E . W . Evans, K40EN, 220 Mimosa Ln.• Paducah,
Ky. 42001.

SELL/TRADE: HB 432 KW Linear Amp/PR
4CX250M 's, 432 PRK Amp/ (2) 2N3478's, 144 To 432
Tripler/4CX250B, Modulator PR813's with EIC0 720
Driver. Desire a Comm or good HBK WLinear for
2 MTR's. W r ite : W 9F Z D , P .O. Box 13, Oakcreek,
Wise .

FOR SALE: NC-300 with speaker & converter
cabinet 6M Parks conv. $150, G-76 with 12VD C
supply $120, G lobe 3OO-A $120, SCR522 with sup
ply $30. K 7UNA, Rt. I, Box 200-B , Quincy, Wa s h 
ington 98848.

TEST EQUIPMENT, ETC. Large variety, includ
ing H .P. 400B $45; Simpson 260 $30; 269 $45; 388
$30. Beckman counter #7370 10cps-l0mc $650;
'retrcntx scope plug-ins $30 to $125 ; Be 659 Transe .
$10. Send 25¢ for large list. Palen Electronics,
P .O . Box 1536, San Mateo, Calif. 94401. Phone
341-9747.

COLLINS 7551, 3251, speaker and AC supply.
Lot $575. A lso 4-400's G .C. amp , a ll in good work 
ing cond it ion. K 2HD U . 7 J ohnson A v e ., Platts
b u rgh , N.Y.

"THECOMPLETE HAM STORE"
WHERE YOUR DOLLAR BUYS THE MOST-

All lead ing lines of a mat eur gear:
We g ive best t rade-in a llowance
for your gear on new eq uipment:
Ca ll us for the best deal :

WE PAY CASH FOR HAM & CB RADIOS
CALL OR WRITE

BOB'S AMATEUR ElECTRONICS
927 N.W. lst. St.• OKLA. CITY, OKLA. 73106

Phone 40s·CE·5·6387

CLIP &: INSULATOR PACK
Brollnd new Mueller dips &: matchinq insuloll to n : This
h olI brollnd you know olI nd trust: Molide up of 10 .olIch
#60 (sUp o n) d ips &: insuloll to n . 10 eollch #70 (solder
on ) d ips &: insula to rs . A totolll of 40 pes for o nly
$1.79 plus 21, podollqe & hollnd llnq . (Remit $2.00).

Free ElectronIc Part b Tool Catalog A vailable .

BIGELOW ELECTRONICS
P,O. BOll 71, Bluffton, Ohio 45817

TRY US FOR HIGHEST TRADE-INS
Send for free lilt

Eleo 7~ used $99.0G---E ico 7.53 f / w new $19.5 .00
Elco 7.51 f /w new $80.00

8 B300 fen & SB400 s:mlt~. Heath. lpedal $49.5.00
X CL2QOO new $49:i.OG---Raneer 11 I/ w. new. $250.00

FRECK RADIO &. SUPPLY CO., INC.
38 Biltmore Avenu.

Ashevill•• N.C. 28801
T. T. Free" W4WL Dou, Jones WB. I HO

LARGEST SELECTION In Unltod st.to.
AT LOWEST PRICES-S......48 h•• donn.,

Thausendl of frequencies In .tack.
Types IncIud. HC4/U, HCII/U.
FT-241 , FT-24:1, FT·I?I, etc.
SEND 10f; for utalOQ wtftl oscillator
clrcuttl. R.funded on first ord.r.
2.00B Crywtal Dr.. ft. .)'trI, flL UtOl

DON 'T BUY TUBES
UNTil YOU G ET OUR lOW EST PRIC ES IN TH E
WORlD ON BRAND NEW SPECIAL PURPOSE, BROAD
CASTING. RECEIVING TYPES. ESTABLISHED 1920.
SEND FO R OUR CATALOG .

UNITED RADIO CO.
56.8 FERRY ST•• NEWARK, N,J. 07105

~~

JEFF·TRONles
ARC-I Transceiver 100-156 Me. 28 t ubes. $20.00

Command Xmtr. 4-S.3 Mc. less tubes, fair
condition. $3.00

loading Ca pacitor, S-sections. 400pf. per
sections, with I/~" saft adapter. $2.30
APT-5, $45.00 APT-9, $45.00

Please add shipping charges
Hundreds of other surplus park and equipment .

Send IDe for fl yer.

4252 Pearl Road-Dept, J8
CLE'ELAND. OHIO 44109



Hewlett Pa ckard Audio Oscillator, Spec. 35744-
20 to 25 cps. . $35.00

Balla ntine Model 300 AC-Volt ·DB Meter $47.50
BC221 Ereq . Mete r $89.50
GR. 650A Imp. Bridge $125.00
GR. 1500A Count ing Rate Meter $45.00
GR. 760 Sound Analyzer $125.00
TS-120 Test Set $65.00
AN /URM37, Radio Interference Measu ring

s et $135.00
Winslow Mod. SG200 Megger $9S.oo
Hewlett Packard 80SA SI-Line $135.00
AN /URA 6 Freq . Shift Conv., Comparato r

Group $395.00
Speclal-R4/ ARR·2 Receiver $4.9 5

T-21 /ARC·5 Transmitte r $4.95

ARC Type 12 Receivers
R-1 D-S20 t o 1500 KH $19.50
R·1D-108 t o 135 MH $24.50
R·ID-1l8 to 148 MH $ 34.50
Adaptable c o nt ro l boxes $ 1.95
Flexibl e Tuning Ca b le s $0.95
T-13 / ARC Transmitter $22.50
500 KC Tuning Fork Freq. Standard $7 .50

Panadapters
IP69C / AlA2, Exc, $22.50
1P274/ALAI0, Exc• . . . . . . . . . . . ...... . . .. $14,95

RTTY

Lionel Transformers-GH1203-2 H . 9 Bc
255A Polar Re lay $ 2.95
255 A Po lar Re lay Soc ket $1.25
197A Bras Meter $7.95
88 MH Torroids 5 for $2,00
RTTY Model 19 $169.50
RTTY Fox Mach . TG2 $69,50
BC610 Tank Coils (Asstd) $1.00
RT122A/APWll Tra nsc ei ve r, les s tubes $7.95

Se nd foro Catalog # J32

ARROW SALES-CHICAGO. INC.
2534 S. MICHIGAN AVENUE
CHICAGO, ILLINOIS 60616

NOISE BLANKER
Removes i nte rfe re nce
qe nereted by a uto ig ni.
tions, a pplia nc e s, ra dars,
and other sources of hig h
enerqv pulse noise .* Provides the noise sup

prenion required for re
cept ion of weak VHF OX <lind sutter signals .* Co nnects between conv erter and receiver. For SO-9)
oh m coax.* Solid state d esign features silicon Field Effect Tran
sidors for reliability and minimum cross-modu lation.* Ad justable output coupling for optimiling sydem
ga in,

Send for technical brochur e

WESTCOM
ENGINEERING COMPANY

P.O. lOll 1504 San Diego, Col 92112

CONVERTER SALE: three transistor, 50-54 Mhz
input , 14-18 M hz output, wired, tested printed
circuit. Crystal controlled, $6 ppd . Adjustable ,
$5 ppd. Syntelex, 39 Lucille, Dumont, N .J. 07628 .

ON AIR NOW: Apac he-TX-l: SB-lO: H eath SWR
B ridge: Xta1 Mike : All n e w tubes. First $159 .95
cash o r check takes it prepaid . J . F . Weatherly,
473 Auburn, Newton , Mass. 02166 .

RCA CMV-3 52.525 f . m . on a. c . 2nd limiter me
tered guaranteed $75. 140-D high band on a .c . no
case $45 . Larry Davis, Amboy, Minn . 56010 .

WANTED: Johnson 6N2 Thunderbolt. SALE:
Heath HO-IO Monitor Scope Kit $50. Rich Flask
erud K 0 G EY, RFD #1, Calmar, Iowa, 52132 (319·
562-3803).

THE SiX METER CLUB OF CHICAGO is having
its 11th Annual Picnic and Hamfest. It will b e
held August 4, 1968 at the Frankfort Picnic Grove,
1 mile north of Rt. 30 on U .S. 45, Frankfort, Illi
nois. For further i n fo r m a tio n contact Michael
Corbett K9ENZ, 5215 73 Ct ., Summit, rn.

THE ASSOCIATION OF RADIO AMATEURS OF
THE REPUBLIC OF MEXICO will hold it's VIII
Great National Convention in the city of Laredo
(a c ross the border from Laredo , Texas) July 12,
13, and 14th. H eadquarters will be at the Hotel
Monte-Gar with three banquets offered by the
Chamber of Commerce of Laredo, Texas , the
Governor of Tamps , Mexico , and the Mayor of
the city o f Nuevo Laredo , Mex. Technical talks
and displays, along with the usual goodies.

FOR SALE-5X -111, Eldico SSB-l00 Transmitter,
Heath HO-IO Monltorscope. H G-IO VFO, AM-2
SWR Bridge, NCL-2000 Linear and 0.11 sorts o f
homebrew equipment including 6M Exciter, 500w
Amplifier, converter, etc. Send for list or call 617
453-7515. Steve Stark, WA2ENM , 77 Livingston
Ave ., Lowell , Mass. 01852 .

THE KNIGHT RAIDERS VHF Club will hold its
Second Annual H amfest on Saturday, July 20,
1968 at Weasel D r ift Picnic Grove, Garret Mt.
Reservation , West Patterson, N.J . from 10 am
until dar k . T he lo c a tio n is the same as la s t year.
Man u facturers displays, swap shop, junque
tables, contests, door prizes, and a good time for
all w ill be the order of the day. Picnic tables
and barbeque pits available. No tickets, no fee ,
it's free . Refreshments will be available. T a lk
in station K 2DEL/2 will operate on 50 .4 Me and
146.898 MC. Special certificate for contacting the
talk in station available. For more details write
K2DEL.

WANTED: Military, commercial, su r p lu s , Air
borne, ground , transmitters, receivers. testsets ,
accessories. Especially Collins. We pay freight
and c a s h . Rltco Electronics , Box 156, Annandale ,
Va. Phone 703-560-5480 collect.

DUMMY LOAD 50 ohms. flat 80 through 2 m ete rs.
coax c o n nect o r , power to 1 kw. Kit, $7.95 , wired
$11.95. pp Ham KITS , Box 175, Cranford , N .J.

LOUISVILLE HAM KENVENTION, Saturda y,
August 31 at the E xecutive Inn, featuring Dealers
a nd M anufa cturers ; T echnical Forums; Prize s ;
Contests : F a shions for the Ladies. 648 South
Fourth Street 40202 .

RTTY MODEL 15 a nd 14 TRFX with TO a n d
power supply mounted on portable stan d beaut t
ful mint c o n ditio n . Ca sh a nd carry $150 .00.
W3VYY, 133 Marlyn Ave., Bryn Mawr, P a ., 19010,
Ph. LA 5-8849.
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TELEVISION TELEMETER
TELEMETER PAY TV
PROGRAM SELECTOR
Choice or 3 proJllaml that a",
tone operated In t he VHF band ,
with llfl)';iaiont for deposI ting the
amou nt or money required for
each progra m at Indicated on the
eol n n'ghler. and that allo Ihowl
a credit bal ance whe n a n over 
Pllyment Is made. A pre- recorded uoe will give program In
formation when des ired. With Tube. : 1/12BH1. 1/ 6In;6
1/ 6BA8, 2/ 6U8; 4~ Ipea ker coi n meena- $ 9"
ntsm, tape maa-ulne. etc. Size : 15 z 1 z 1": 14·
,vt. : 25 lb•. # 1001/:; .

TRANSCEIVER
AF/tJTA-68 TRA....SCE ITER All
- 115 to 152 ~IC on any one of
ten preset fr equenc!n . crntal eon
trolled. l ' ower out put approz. :;
watu . Wltb Tu~s : Trans. : GAG:;.
2 /6C4 , 3/ 5 7 63 ; :)100. : &AUG.
2 /6C4. 6 AK6 ; n ee. : 3/G8 116.
3/6BJG, GA UG. GAGS, & 12AT1.

(Xo crntals supplied ) 26 Yolt D C D)'namotor , out put 265
YDC and-50 "DC. srae : 9 z 8 z 16· ; Wt. : 2:; lbs.
" rlee-Vl ed . . .•..•. • . • . . • . • . • • . .•••••• . . . . . . . . • .. . •$24.95
Schematic: $1 .00 t ' tues : $1.50 ea. Ant. P lu a- : 50e

LM FREQUENCY METER
LM N AVY TYPlol F HEQUENCY r.n;n:u:
125-20,0 00 KC Crystal cali bra te d Inlll _
ca tlng equ ipment. heterodyne ty pe; ac
curacy . 01 to .02 depending on rre q , WUh
modulation 500 es ete. vctteae required
12/24 for F11. and ISO @ s ~IA/415
VDC @ 20 MA. With 1000 KC trn tal
& tubes. Alao ca libration book. U nitt hIVe bee n used aDd
mlY need r eplacement ot some IwUchea or minor parts .
Otherwise guaranteed sereteeebte, Sin : 1 lAt x 1%, z 8· ;
WL : I S Ibs. prtce (at des.-rlbed above ) ...•.... _._ . • . $24.95
Or With A ll P ar ts .•..•... .. .. ... ......•....•. . . ..•. $29.50

Prfces 10'.0.8.. Lima. O.-25~ De~1t on C.O. D. ·a
BI G FREE CATAl.OG-Send for you r copy rod&)'. D ept. 13

FAIR RADIO SALES
DEPT. 73 - P. 0, Box 1105 _ LIMA, OHIO 45802

RTTY GEAR FOR SALE. Lis t issued mon thly, 88
or 44 MHy torrotds 5 fo r $1.50 postpaid. ElHott
Buchanan & Associa tes, Inc., 1067 Mandana Blvd .,
Oakland , Ca lifornia 94610.

SAN DIEGO AREA HOUSE with 2 B R . 1% bath,
Patio, green house, lath house , garage. carport.
garden, orchard , hamshack w/Hi-G a in Beam a nd
Tri-Ex Tower. Q u ie t a rea , fenced, near t ranspor
tation, shop ping. schools, immediate possession
$19.000. Terms . Write-wire ow ner W6WIE. 6920
A d a m s A ve., La M esa , Calif. 92041. 714-469-5523.

MECHANICAL ELECTRONIC DEViCES CATA
LOG lOt . . . Teletype Model 14 reperroratcr w ith
autom a tic tape take up rewinder 115VAC6Ocy .
Both unit s ne w . unused $69.95 . . . ARR27 Re
ceiver 29 tubes 465-518 MHz w /60 MHz if n e w ,
u nused $35 ... 1/16 la m inated copper clad 2 oz.
2 sides, for prin ted circuits 9 ~2 x 4~2 $1 ... 3/$2.
Transistor boards bananza $5.95 . . . W ide band
balanced m odulator $4.95 . . . 30 MHz IF Assem
b ly $5.95 . . . Transmitter TOG w /Modujator
easily con ve r ted to 2 m eters $49.95 .. , Low pass
filter 0-32 MHz 52 oh m $9.95 . .. 5K V/ 2K V/ 1K V
at 750 ma/200ma/250m a P ower supply. Write for
d etails. Fertik's, 5249 " 0". Phila ., Pa. 19120.

9th AUGUSTA HAM FEST-Sponsor ed by the
Augusta Rad io Club w ill be h eld June 16, 1968 at
the Calu m et Club , West R iver Roa d, Highwa y
104 N orth, Augusta , Ma i n e . S at. Jun e 15. Danc e
and informal get-together i n the evenin g . Sun;
d ay, 9 AM registration , 12:30 Turkey Dinner, 2:30
Hidden transmitter hunt. Displays, N et meeting
r ooms , fun for a ll . Prepa id r egistr ation $4.25. $5
at door . Send check to Phillip Young WIJTH, 47
Longwood Av e ., Augusta . Maine .

•

MOVING?

SWAP & SHOP HAMFEST sponsored by t he
South Community YMCA Radio Club to be held
June 9. 1968. YMCA facUities available fo r every
o ne. Lotsa food and p rizes. H a m fest grounds a re
8 mile s sou t h of P ittsburgh o n Route 51. Look
fo r signs or contact K 3HUO, 5430 Clairton Blvd.,
Pittsburgh, Pa.

Every day we get a handful of wrappers
bad from the post office with either a change
of address on them or a note that t he sub
scriber hillS moved a nd left no address. The
magazin es are t hrown out and just the wrap
per returned. Please don't expect us to send
you another copy if yo u forget to let us know
about your new address. And remember that
in this day of the extra rapid computer it
takes six weeks to make an address change
instead of the few days it used to when we
worked slowly and by hand.

u. S. CRYSTALS
Surplus Crystals - Amafeur

FT24l , DC34, CRIA/AR, FT241
HC6/U and othe r misc. crystal,

Write for free Catalog

U. S. CRYSTALS
P.O. lox 78397

Los Angeles, Calif.

RADIO TELETYPE EQUIPMENT
TELETYPE MODELS 33KSR. 32ASR,
32KSR. 29 KSR. 28 ASR. 28 KSR, 28 LPR,
28 LARP, 28 LXD, 28 LllXDI, 14, IS, 19,
Page printers, Perforators, Reperforntors,
Transmitter-distributors, Polar Relays. 'Tupe
Winders Collins Receivers 51J·3, R.388,
5lJ-4, R.390A. Hammarlund SP.600JX.
Frequency Shift Converters.

ALLTRONICS·lIOWARD CO.
Box 19, Boston, Mass 02101 T el: 617-742-0048

YOUR CALL

Please cheek your address label a nd make sure
that it is correct. In cases where no ca ll letters
ha s been furnished we have had to make one up.
If you find that your label has an EE3*&* on it
that means we don't know your call and would
appreciate having it.

QSO 's . Stop-Use
QSO's . W0ARW.
Colorado . Near

VACATIONERS: Need e y eb a ll
my a nten n a s for b ack home
Tentel Campground, P eyton,
Colorado Springs 80831.
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LIBERTY PAYS MORE!!

WILL BUY FOR WILL BUY FOR
CASH CASH

ALL TYPES ALL TYPES
• ELECTRON TUBES

• SEMICONDUCTORS

• Military Electronic:
Equipment

• Test Equipment

WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212·925·6000

INDEX TO ADVERTISERS
Ad irondack, 140
ATV Rese arc h, 98
Alltronics-Howard, 143
Alvaradio, 126
Am eco, 61
Antenna Mart, 99
Aquedvne, 60
Arcturus, 134
Arno ld's Engraving , 136
Arrow Sales, 142
BC Electronics, 137
Betts. J. S., 124
Bigelow, 141
Bob's Amateur Electronics, 141
Ca mp Albert Butle r, 42
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DXER Mag, 137
Ed & Eng, 114
Epsilon. 131
Evans. 91
E·Z Way, 115
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Health, I I
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Henry, 3
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Midway, 142
Mission, 19
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Murch, 103
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Omega, 135
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Seleh, 13b
Scott, 38
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Slep, 105
Solid State Sales, 127
Sound History, 30
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StineHe, 140
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TAB, 119
Telrex, 24, 55
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Tower C omm, 140
TriRic, 125
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Vanguard, 37, 38, 42, 107, 133
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mance at tested temperatures. We
will furni sh additional tempera
ture read ings (on request) for a
nominal charge. Note : Our cali
bration service is available 10
cus tomers desiring temperature
run on other crystal types and
oscillators.
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NOW ... AUTOMATIC

TEMPERATURE CERTIFICATION
FOR INTERNATIONAL

HIGH ACCURACY CRYSTALS

International High Accuracy Crystals (HA-l
type) receive a five-point temperature check
a t 60 'C, 2S"C, O' C. - 10' C and-30 'C. The
temperature vs frequency test. recorded
automatically from an elec tronic readout
printer, is supplied with each individual
crystal. This special service (at no extra
cost) is your assurance of crysta l perter-

CRYSTAL MFG. co.. INC.
10 NO ree • O K " '" C ITY O K L.A 7 3102

I
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The latest evolutionary development of the Classic Model 350

The new SWAN 350-C
5 band, 520 Watt

SSB-AM-CW TRANSCEIVER,
The introduction of the new model 350·C at no ln
crease in price over the popular 350 is a real triumph
of value engineering.
Power rating of the 350·C is the same as the Deluxe
Model SOO-C, which is 520 watts P.E.P. input on single
sideband, 360 watts CW input, 125 walts AM input. A
pair of rugged, blast-rated 6lQ6 lubes handle th is
input with ease. Selectivity is provided by the same
superb crystal lattice filler used in the 500·C, with
skirt selectivity and ultimate rejection superior to any
other filter being used in amateur equipment today.
Audio quality has the same degree of fidelity which
Swan has stressed from the very first single band
transceivers.
The 350·C is designed to operate automatica lly on the
normally used sideband with extended frequency coy
erage of all five bands. 10 through 80 meters. The
high frequency crystal lattice filter is common to

ACCESSORIES
117XC Matching ACsupply with speaker. • • • . . .$105
14-117 12VOC Mobile Supply• . .••.•.••• . .••• $1 30

-

transmit and receive circuits. Bandwidth is 2.7 KC.
Audio bandbass is essentially flat from 300 to 3000
cycles. Sideband suppression is greater than 50 db;
carrier suppression is greater than 60 db. Grid block
CW Keying is provided with offset frequency. The VFO
is transistorized, temperature and voltage stabilized.
Receiver sensitivity is better than .5 p.V for 10 db
signal-plus noise to noise ratio. Velvet smooth dual
ratio tuning is featured, as in all Swan Transceivers.
Basically the difference between the 350·C and the
SOO-C is in the deletion of optional features which are
not essential to communication. These include such
th ings as crystal calibration, sideband selector, CW
side tone, au tomatic noise limiter, automatic level
control. etc. For the operator who desires these fea
tures, we are proud to recommend the deluxe model
500-C. However for powerful and rellable communica
tions without all extras, we now offer the new 35Q.C,
and we are confident that you will rate it a $420
truly exceptional value.

VISIT YOUR SWAN DEALER SOON

•
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