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While I m ust admit to liking being agreed
with there is a nega t ive side to t he sit ua tion :, .
Suppose I get accustomed to a diet of com
plirnents and shy away in the future from
anything tha t migh t tend t o be irritating?
Then where will you be? It gets pretty monot
onous e ver y month wagging your head up and
down a s you read an in sipid editorial.
Wouldn 't you rather run in to t he XYL, m aga 
zine in h~nd . and 8 3 )' , "Look what this nut
Green wrote th is month!"

This is not to suggest that you needle me
either, for I ca n safely brag of some of the
m ost delicate feel ing-s in the entire publ ishing
industry a n d I may s top writing a ltogether
if attacked. You should a lways renu-mber that
if I chance to write something that you dis
agree with tha t I admit that most of the time
tha t I'm talk ing through my hat and that no
one rea llv takes me ser-i ouslv.

So, in "t he spi rit of fun and irresponsibility
let 's see where we left off last month.

T he November di scussion of conventions
brought in quite a bundle of mail, and all of it
in ag reemen t with my sugg es t ions. Some of
them backed up my conten tions with facts and
figures, I 'm not suppressing the opposition,
there just hasn't been any.

The December spiking of t he a nti-commun ist
wurmongei-ing of the Anti-Communist Ama
teur Rad io Network snowed me with agreeing
letters , official and personal. I was s ur pr ised
to find so many fellows in high places read the
editorial and then put themselves on record
t hat way. It bodes good for t he country, Maybe
we'll last longer than I t hink.

Positi ve action is better than nega t ive. yl ake
it your business, whenever you are in contact
with a DX ham or opera t ing where DX hams
can hear you, to be a s polite a s possible. Show
an interest in someth in g other t ha n a QSL
card. Ask a bout ham condi tions t he re, and
about what he does, etc ,

Ha ve you written about the reciprocal ll
censing bill yet? I hate to be a bore about this,
but I know what a difference this is going to
make when we are back in Geneva di scussing
ham allocations .

•

• • • de W2NSD

.. . never say d ie

ing the third magazine in a t hree magazine
ma rket, we have had visions of improving our
lot. The f oundation was laid la st December
when we arranged with a small nat iona l new s
st a nd di stributor to fi nd ou t whether 7:J would
sell on the newsstands . We knew from past
exper ience that the best we could hope for was
a 65% sa le and that most publis hers are quit e
conten t wi th 50 % . \Ve offered up 3000 copies a
mont h , not really expect ing a ny thing but our
wors t fea r s to be rea lized.

T he first issue sold 75 ' {- , and from there the
percentage rose as hig-h as 92%, aver-aging
about 80 0/( . There was obviously no question
about 73 being a good newsst and seller, Next
we f aced the problem of fi nancing a s ubst an 
ti a l newss ta nd expansion, T his was d ifficult
f or there is a three month wait befo re any
money sta t- ts coming back. T his is not a n in
considerable figure when you add up the cos t
of even a cautious start of 20 .000 extra copies
per month times th ree. Financi ng was finall y
m- i-anged ( I watc hed sorrow fully as K2GZO
dr-ove off in my 1959 Pc rache ) .

This step increa ses our circulation from the
present -10,000 to between 55,000 and 60 ,000,
depending upon the newsstand percentages.
Such a ri se in circu lation put s our p resent ad-

U:'o'BREAK:\BLE IRREFUTAB I..E IR O :'o' -CLAD

LT.,e Prtst"l, bt il hOtl·" th4t Iht U",Je.,i,,,,J. bti,,~ of
p4.114bl, 10u"J boJ" mi"J d"J Iti,,'. .lorh this .l4, "'Vtf to , ,,,borA:
".. tJo, pro/i".bl, pr"o;u of ,.,J'/j", hil fI:",tl,st 'U·Ctl, " . "'", . trO' 
"'ublt ""loma"I'"'' '''ereof, i" '" ,tlUIU ,,,uu -n,-

Newsstanding 73

Not being completely content with remain-

2

("-"1.,........ •",J- ... )_SR_
_ Tw<l.. -.

So....,..."." , - -
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NO MONEY DOWN
KT·200WX
in Kit Form

64.50
HE.IO WIRED AND

TESTED

79.95 _ SUPERHET CIRCUIT UTILIZING 8
TUBES AND RECTIFIER TUBE _ BUILT·

IN " S" METER WITH ADJUSTMENT CONTROL _ FULL COVERAGE
8~10 METERS _ COVERS 455KC TO 31 MC _ VARIABLE BFO
AND RF GAIN CONTROLS _ SWITCHAOlE AVe AND AUTOMATiC
NOISE LIMITER
The Communications Receiver that meets every amateur neeo
avai lable in eesv-tc-assemote kit form. Signal to noi se ratio Is
10 db at 3.5 MC wi th 1.25 microvolt signa l. Se lectivity Is ---60
db at 10 kc, Image re flection is -40 db at 3 Me. Tubes: 3
6BD6, 2---68E6, 2---6AV6, 1---6AR5, 1- 5Y3.

99.50

-

_ TUNES 550 KCS TO 30 MCS IN FOUR BANDS
_ BUllT·IN Q·MUlTIPlIER FOR CROWDED PHONE OPERATION
_ CALIBRATED ElECTRICAL BANOSPREAO ON AMATEUR BANDS

80 THRU 10 METERS _ STABLE OSCIllATOR AND BFO FOR
CLEAR CW AND SSB RECEPTION _ BUILT·IN EDGEWISE S·
METER

Sensitivity Is 1.0 microvolt fo r 10 db, Signal to Noise ratio.
Selectivity is ± 0.8 KCS at -6db with Q-MULTIPlIER. TUBES:
68A6-RF Amp, 68 E6 Mixer, 68E6 OSC., 6AY6 Q.Multipti er
BFa , 2·6BAG IF Amp., 6AY6 Det·AF Amp. ANL, 6AQ5·Audio cut
put, 5Y3 Rectifier.

o Send FREE 1962 Catalog 620 Ieetu r
ing th e fu ll li ne of lafayette Amateur
Equipment
. enclosed for Siock No•............

LAFAYETTE HE·29A
9·TRANSISTOR C.B.

"WALKIE·TALKIElITM
39.95 2·For·78.88

LAFAymE RADIO, DEPT. 73L-l
P.O. BOX 10
SYOSSET, l. I., N. Y.

I
I
I

Name.-.- - - -.-- -- .- ----.------- --- -..---..-----.---..-_...•.....--..- I
Add ress -. __ _.--..- ---...••---.---------•••--- -----.-.- .-.-••----.--••••••.---•••.••.••••••. ---••--...•••••••.•.--- ... I

I City ..__..._ . ..._......._.. _.. Zon e _.__ State ..-------.--..-.-------- .---- IL •

• Reads SWR and Relative Power Output
uptolKW

• For Continuous Use in 52 Ohm Unes • 9 Transistors plus Diode and Thermistor
• Switch Selects SWR or forward Power- • Tran smits and Receives up to 1.5 Miles

No Reversing Necessary _ Crystal Control on Transmit and Receive
_ Highly Compact-Only 21h15x21h" _ Uses I nexpensive Penl ight Batteries

_ 46 H Telescoping Antenna
The id ea l aid in adjust ing beams, t rap an- _ push-To-Talk Operation
tennas, matching networks , etc., or for NO MONEY _ Complete With leather Case, Earphone,
tu ning t ran smitters fo r maximum outp ut. DOWN Batteries and Crystals for Channel 10

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

LAFAYETTE HE·34 SWR
AND FORWARD POWER

METER 16.95

lJJf! .~:~~n~~~!.~~he~r~;~~"e~e~LUXE 6·METER TRANSCEIVER
• Effective Series Gate Noise LImiter

• 3·Stage, 12-Watt Transmitter with 2£26 Final
• Illum inated Panel Meter for Plate Current and " s" Readings
• Pi·Network Transmitter Output
• Built-in 117 VAC and 12 VDC Power suppl ies NO
• Push·la-Talk eeramte Microphone MONEY

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

LAFAYmE HE-50 10·METER TRANSCEIVER 109 50
Simila r to above except for 10 meter operat ion - MADE IN U.S .A.
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Some of our promotional ideas have been ap
plauded by the advertisers and I thought you
might be interested in seeing some of them.
You see, I have to fill in between my monthly
cajolling phone calls to adver -tisers with some
thing to help keep us in their mind. Last year
prospective advertisers received a 7" x 10" en
velope. The paper inside, when opened up, was
68" x 48" and said in great big' letter's,
" P LEASE F IT 73 IN YOU R 1061 AD BU DG
ET." We made th is by cutting out a stencil
t he sa me size a s t he paper and then spra ying
paint on press sheets from the printer. The
whole operat ion cost us about $10 for the paint
and postage. It was impressive enough so one
prospective advertiser said later that he \...asn 't
going to advertise with us because he kn ew
what it must have cost to put out a th ing like
that and he d idn 't want to spend his money
with people that would waste it.

This year we sen t out dart sets wit h special
printed targets. This cost us a li ttle more, but
not m uch. Here, somewhat red uced, is t he
target.

We followed up the dart game with a spe
cia l contract form. This was made a little more
in terest ing than the run-of-the-mill cont ract to
point up the new and higher ad rates which
go into effect January l st . T he printer had a
ball running this one off for u s. As a matter
of fac t. I talked Head Man Hauser into writ
ing the flowery prose for me.

(Turn t o pag e 84)

Promotions

vertising rates into a st at e of advanced decay,
for they are based on 20,000 circulation. With
regret we t herefore announce a small increase
in our ad rates, effective Junua-y 1, for all
firms not on formal signed contr-act at the old
rates.

"

TAMPA 5. F LORI DA

L O .... O H EI GH T W INO

4 el , 20M 66 ft. 70
4 lit I. Du o-bond 66ft , 70
6 el , Tri.bond 66 ft. 70

STAC KED ARRA YS
2 01. 40M 72ft. 60
6 el, Tr i.bon~ 63ft. 60
3.1. 10 M full 77ft. 60
3.1.1 SM fu ll 7 Oft. 60
3 01. 2Cm full 63ft. 60

TORBZ 66.3G ••••• $985.00
Price i ncludes Tilt_ over post

ond worm g ear ch ive win c h e s .
Most e xtra .

2 " 0.0. MAS T

1 B.om 8ft. OD x .156 wall $ 15 . 00
2 Beams12ft.OD x .156 wall $21.00
3 B.;;I ms 20ft . oo x . 2 5 0 wall $55.00

66' -THE MAGICAL
HEIGHT

There is a world of pleasure
and peak performance await
ing the amateur at the magical
height of 66' ,
The Hercules "66" puts you
in this a rea of opt imum per
formance and is designed to
keep you on the air in winds
up to 60 MPHI Unbelievable
but true. , .and best of all ,
No Guys!
This super toweris designed
to support the heavies t beams
or stacked arrays . See chart
below.

HERCULES

P .O . BO X 57 67

E-Z WAY TOWERS Inc.

" / ""'-," ~,
+ ii . = -. -~:. €.----t

............. !~ AT YOUR
!

FINGERTIPS

~~_i'h U
.,..,.,."",,

____ --'" 'C"","",_

s
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your choice of

2 GREAT~ ~
TRANSMITTERS...

gO-WATT
CW TRANSMITTER· # 720
Ki t $79.95 Wi red $119.95

*U.5. Pat. #0-184,776
" Top quallty"-El ECTRON IC
KITS GUIDE
Ideal for veteran or novice.
"Clean" 90W CW, 65W AM
phone with EXT plate modu
lation. 80 th rough 10 mete rs .

GO·WATT
CW TRANSMITTER # 723

Kit $49.95 Wired $19.95
"Compact; well- planned lay·
out . Clean-sounding, abso
l ut el y hum-tree car r ie r;
stable." - ELE CTRON ICS
WOR LD.
Perfect for novice or ad
vanced ham needing low
power standby rig . " Clean"
6QW CW, Spw AM-phone with
EXT plate modulation. 80
through 10 me ters.

designed
by Hams .
for Hams .

to the highest
Ham standards

•
" I.11:"

HIGH·LEVEL
UNIVERSAL

MODULATOR·
=-~~_DR IVER # 730

Ki t $49.95 Wired $19.95
Delivers SOW undislorled audio for
phone operatio n. Can plate-modu
late transmitters having RF inputs
up to lOOW. Unique cver-moduta
uen indicator . Cover E·5 $4.50.

I .~,--'~.... I --
I

., .. RF SIGNAL
OC·5MC 0 • . , 5 Of) DYNAMIC I Q GENERATOR

LAB .. TV 5 ~
. ..-......... .

CONDUCTANCE• I e Hltltt%l e I • e # 324-- ... OSCILLOSCOPE TUBE (150kc·435mc):-. .. # 460 I - I .. TRANSISTOR I ": "6 " , - Kit $26.95-.-. I
i . ; . : Kit $79.95

I TESTER # 666 I Wired $39.95
Wired $129.50 Kit $69.95 Wired $109.95 TV·FM SWEEP GENERATOR

5'" PUSH·PULL OSCILLOSCOPE # 425 I TUBE TESTER #625 I & MARKER # 368
Kit $44.95 Wired $79.95 I Kit $34.95 Wired $49.95 1 Kit $69.95 Wired $119.95

--------------r-------------T--------------

7fEfE1.~

ELECTRONIC INSTRUMENT CO., INC.
3300 NO. BLVD., L.l.C. I, N. V.

Export Dept., Roburn Agenc;ies ,lne.
431 Gre en wic h St., N . Y. 13, N. Y.

EICO, 3300 N. Blvd.,l.tC. 1, N. Y. I 73-1
o Send free Ca talog & name of I Nam -
nel~hborhood distrIbutor.

2Vi~~t~:~s~~~o8 ~~~de fo r I Address .
as-case STEREO HI-FI GUIDE: I
25c enclosed for postage I City Zone •..........State .
& handling. I Add S'lfo j ~ the Wesl .

ENGINEERS: Excellent career opportuni ties in creative electronics design. Write to the Chief Engineer.
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davco

Model DR30 Communications Receiver

An outstanding high-performance receiver designed. specifi 
cally for maximum communications effectiveness in amateur
applicat ions. Sensit ivity of better than 1.5 uv ; premium RF
stage and low-noise mixers produce results comparable to
tube-type receivers costing much more. Double conversion:
xtal-controlled first oscillator ; first (variable) IF at 2.5-3.0
me.; second IF at 455 kc . for excellen t image rejection. Pre
cision tuning oscilla tor has encapsu lated Hi-Q toroidal L
componen ts, tempera ture compensation , amplifier -bu ffer
stage and separa te voltage supply for maximum frequency
stabili ty. Combination of transformers and ceramic trans
ducer elemen ts in second IF provides excellen t selectivity
charac terist ic for hi-fi AM and SSB, easy net operation and,
with DQ-l Q-mul tiplier, fine CW reception; 2.1 kc. mechani
cal fil ter provides maximum usable select ivity for SSB and
exalted-carrier AM reception even under the most difficult
band conditions. More than adequate audio output for
mobile or fixed use. Convenient tuning rate and control
arrangement for maximum operating ease and comfort .
Provides injection voltages from high (xtal) conversion
oscillator and xtal BFO-carrier generator, and mechanical
fil ter, for use with DT20 transmitter-exciter . Reliable high
quality components throughout. Designed to the standards
of discriminating SSB opera tors, yet a lso the perfect buy
for Novice CW and for fixed and mobile AM operation.

DRJO receiver complete with crystals and
mechanical fil ter _ __$289.50

DR30a same as DR30 bu t less mechanical filt er and
BFO-carrier genera tor crysta ls. Idea l for most
AM use and. with DQ- l , Novice CW _. __.$229.50

Step-up kit-eonverts DR30a to DR30__. .$ 62.00

DQ-l Q~multiplier unit. Contains effective Q-multiplier.
AC supply for DR30, speaker. battery holder fOI
portable USE' . Thin-line design; may be permanently
attached to receiver or used elsewhere ._ _. $36.00

davco electronics company

FEATURES

• covers ham bands 8Q..I0 meters, plus
calibrated coverage of any three 500
kc. segments for Citizens' Band,
MARS, SWL, etc. with accessory
crystals or VHF with converter.

• standard-equipment 9.5-10 me. WWV
band also covers popular SWL band.

• built-in crystal calibrator wi th front
panel correct ion.

• 50 kc. overlap eliminates bandswitch
ing in operating DX portion of 10
meters.

• crystal-controlled and variable BFO
for upper and lower sideband and for
CW reception.

• built-in Conelrad monitor, Independ
ent of receiver tuning. Switch se
lects Be listening and tuning or mo-
mentary monitoring of pre-chosen BC
sta tion.

• separate diode and product detectors.

• Scmeter , AGC ; ANL; illuminated dial.

• fully transistorized.

• modular construction.

• American-made.

Size 7 1,i:" lo~. 5" deep."" hllb.

Order today or write for free brochure

113 Norwood Avenue · A.h.vill., North Carolina
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emerging leader in
precision communications equipment

The most exciting new product line in years!
Built with extreme precision; designed with space-age techniques. Good basic engineering has
combined with imagina tive creativity to provide superlative performance, unmatched flexibility,
and designs years ahead in concept. The davco units are a joy to own, a proud investment and
effective communications devices. Conceived and produced. with one goal: to provide the best
and most versatile equipment available, specifica llv for use by amateurs in today's amateur bands.

Dav('o DT20a 8SB exeu ee-teensseruer
Fully bandswitching, capab le of a pproximately 20 wa tts
ssa output, 8 watts AM. Ideal for portable or mobile
operation or driving higher powered linear amplifier . Uses
2.1 kc. mechanical fil ter for maximum sid eband suppres
sion; carrier suppression of 40 d b or more. Built-in VOX;
speech processing for increased talk-power. Uses minimum
of operating adjustments while reta ining maximum appli 
cation flexibility. Separate compact AC and 6-12 volt DC
supply . Designed to complement the Davee DR30 receiver
in every respect. Separate VFO, or Transceiver operation
with frequency control from DR30 receiver when desired.
Sideband generation at 455 k c. An extremely versatile,
advanced-design unit built to the same standards as the
DR30. Provides a clean emphatic signal which assures
good communications from home or car, or while traveling.
Transistorized ; tube-type final. Available J anuary 1962.

DT20a complete exciter-transmitter ~__.. ....._ .$345.00

DT20 exciter- transmitter . When used with DRaO
receiver, provides all funct ions of complete
transmi tter including independen t VFO fre
quency control. but uses mechanical filter,
carrier generator, and high frequency conver ,
sian oscillator or receiver~.__ ___$215.00

Oavoo DAlOO linear amplifier
The DAlOO linear amplifier, when driven either by the DT20
or by the DT20a. provides approximately 120 watts SSB
or 50 watts AM. Like the DR30, th e linear ' amplifier is
designed tor mobile, home station or portable operation and
is built to th e highest performance specifications. Ava ila ble
Fe brua ry 1962 Price to be announced,

Complete Station

A complete station consisting or the DR30, DT20 and DAlOO
provides 120 watts of SSB and 50 watts AM on all bands
80-10 meters; dual or transceiver frequency control ; VOX
operation; highest quality receiving performance; man)'
other rea tures for less than $700. It may be purchased all
at once or you may replace your present station a unit at
a time. When used for mobile ope ration, battery d ra in
for the amount or output is at a new low & your passen
gers will appreciate the small size or the units. Fits even
compact a nd imported cars. For DXpeditions, college ,
hotel or resort use the high performance a nd sturdy con
struction make the Davco units your most logical choice
For home station use, the attractive sty ling, pleasant grey
black color scheme, and small dimensions or the combina 
tion permit use in rooms where older , more bulky equip
ment is undesira ble.

Davco guarantees the workmanship and components or its
units ror a period or one rull year See brochure for com
plete guarantee.

Write (or com plete brochures civing Cully d eWled informa
tion on the DR30 and on oth~r units a.'l tbey beeeme &va ll
able, Time- payment lntonnatJoD sent on req uest. Prices,
finishes a nd sp«ifteatioDS l ubj«t to chaqe without eouee
or oblll;aUon.

Di.I ,,,," Cod. 704) 253 . 8340

davco electronics company
113 Norwood Avenue • A.heville, North Carolba
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Kilowatt
SSB
Transceive r

Paul Ba rton WOJAT
14666 Berry Way
San Jose, Ca lifornia

A BOUT two years ago J 0 Jennings W6EI
and his gang,l began work on a trans

r-eiver, Numerous models were built and tested
Including- a transistorized model, all with a
somewha t simila r basic idea. This idea a ppears
to have germinated somewher e between Jo
J enn ing s a nd Don Johnson. At one time,
De nny Moor e put a ti ne printed circuit board
kit on the market a s an aftermath of this
sa me project. His interests have s ince been
sold to a manuf'acturer.t

The transceiver presented here was one of
t he inbctween models and was designed and
built by Rudy Stefenel, WGQW. While Rudy
was off fin ishing up his college work, the unit
was s lightly modified b)' Bert Newkirk,
W1>RYG /G.

This unit, although a prototype, is a work
ing model that has seen quite some hours of
s uccessf ul service on the air.

This transceiver was tailored for a s pecific
job, forty meter mobile, which s impli fies things
somewha t by not requiring bandswitching or
even a wide frequency coverage within the
band.

The filaments are connected for 12 volt op
eration, but the unit could be modified for 6
volt filament operation vuaily . It is meant to
be operated from a 1~ volt tra nsistorized ki lo
watt power su pp ly, and thereby makes a very
neat compact and highly effective mobile in
st a lla tion.

The receiver is surprisingly sens itive a nd
select ive. The select ivity is obtained by the
cr ysta l filter. This transceiver uses a )IcCoy
cryst a l fi lter. (See :\lcCo)' ad, page 30.) There
a re sever a l excellent ar t icles on crystal filters
available."

The sena it ivity is partially the result of a
s imp le ci r cuit , including what could be called
single convers ion. Conver ters are noise gen
erators so, although necessary. the f ewer the
better for low noise level. Band swi tch ing and
movi ng parts such as tuning condensers can
casil y generate no ise, so elimin ate t hem if
possible. T his transceiver is only meant to
cover 20 ke, so only t he high frequency oscil
lator is var iable from t he panel. All other tun
ing adj ustment s are set and left alone.

r
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The high f r equency oscillator is common to
both transmitter and receiver. It is a "rubber
cryst a l" circuit, good for 10 kc variation. The
r ubber crystal gives sufficient stabili t y for
mobile s ingle side band wor k. The transceiver
covers 30 kc in the 40 meter ba nd.

The transmitter is a 9 me crysta l filter rig
end ing in a conserva tive KW of SSE power.

The final has two 4\V300B, E imac water
cooled 4X250B tubes. Eimac also makes this
tube with a 12 volt filament.

The water cooling is normally taken care
of with a ga llon copper tank and an electric
fuel pump.

The T-R switch transfers t he antenna from
receiver to transmitter and simult an eously
switches the plate voltage from the receiver
to the exciter . It is a J ennings DPDT RB-7
vacuum switch.

Referring to the block ding-ram, thtre is a
tuned circuit between the dr iver (V-13) and
t he fi nal that is also used a s the input tuned
circuit of the fir st rf amplifier of the receiver
(V-12) . Likewise there is a common tuned cir
cuit that t unes both V-13 input or V-11 in-

10

put. Using coils common to two circuits saves
apace and works satisfactorily. Al so, if it is
desired to cha nge bands, a pair of plug-in
coils at t his point would cha nge the entire ex
citer and receiver to anot her band. Of course
the final tank coil would have to be changed
al so. If space is not as im por ta nt , sepa ra te
coils for transmitter and receiver circuits
could be used here.

7.25 me signa ls from t he antenna go through
the 1st rf amplifier (V-12) . Then it is mixed
with the 16.25 me VFO voltage in V-11 to an
if frequency of 9 me and amplified and filtered
through the if a mplifier tubes V-3 a nd V-4,
and the l\IcCoy 9 me crysta l filter. After fu r
ther amplification at 9 me through V-9, the
s ignal is detected to audio in detector V·8.
V-8 receives a heterodyning signal from
crystal oscillator and cathode follower V-1
tha t is 1.5 kc either higher or lower than if
frequency accord ing to whether it is h igh or
low sideba nd to be received. T hen t he audio
s igna l is ampli fied in V-G and V-7 to loud
speaker volume.

The SSB exc iter begins wi th a 9 me plus

73 MAGAZINE



For 6 & 2 in '62 get the best
in VHF with one of these

great ham stations by Clegg!
But don't take our WOld for it. Any owner of a Clegg Zeus or 99'er will tell
you. Ask him about the wonders he's working with DX - the plaudits he's
receiving from fellow ha ms a bout his signal - and the incomparable design,
construction and operating features so unique with his Clegg unit!

i _,-., .., A i -i i;o I
( • i--".•• ... ! "' !

.>& I. , ",""". ., .~.-..--,.. '-.... . ~.-...'"",".... ,"",,"- ~- ==-
CLEGG ZEUS VHF

TRANSMITTER for 6 and 2 Meters

* Highly efficient 185 watt AM, high power
VHF transmitter for full coverage of am
ateur 6 and 2 meter bands and associated
Mars frequencies.

* Automatic modulation control with up to
18 db of speech clipping. Gives you "talk
power" greater than many kilowatt rigs!

* Self-contained stable VFO. 'Simple band
switching and tune-up.

Amateur net price: $675. Completely wired
and tested with all tubes, Modulator,
Power Supply, VFO, cables, etc.

fir ".

99'er 6 Meter TRANSCEIVER
* A true ham station, ideal for both fixed

station and mobile operation.

* Double conversion superhet gives you ex
treme selectivity and freedom from
images and cross modulation.

* Transmitter section has an ultra-stable
crystal oscillator which also may be con
trolled by external VFO.

* Efficient, fully modulated 8 watt final
works into flexible Pi network tank circuit.
Large 5 meter serves for transmitter
tune-up procedure.

Amateur net price: $139.95.

Write for complete information today!

('~,LASaRATOR I ES

504 ROUTE 53, MT. TABOR, NEW JERSEY
OAkwood 7-6S00

ABOUT THE 99'or

" . .. Lik e all hams the first thing I did when
I got home was to tak e it apart. W e were nmmed
with the wiring job. Clegg did it better than tln
lIIirillX ill l'lfflipJllt'II! n)<~!i"g $1.000 . . ."

Ellis B.llel·sh. W3IXI._ l·j ·lIn .~ yl,,'allia

you've heard glowing reports like these typical unsolicited comments that
we a re constantly rece iving:

"... I am doing very FB with the Clegg,
getting more than my share 0/ DX .. . 1 have
had some remarkable QSO's on your Clegg . . ."

William T . Shaw, W6BWK, Cali forn ia

About the Zeus

We're sure

" . • • 1 have been in amatear radio since 1912
and have been active ever since and will say that
this transmitter is the finest that meets my
opinion 0/ what a transmitter should be . . :'

George R. Mathias, W9ZHR, IJIinois

" . .• more than exceeds my expectations. 1
am in QSO with stations I never kn ew existed
be/ore . . :'

Leo Winter, Jr., n.u.s., WA2TIA , New York

"Have been using th is rig for less (h un a
month and all ready have worked twenty or more
states on six meters. It is equally good on two
meters. Get wonderful reports up and down th e
coast 0/ California . • :'

Jay Mahoney, W6YDF, California
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or minus 1.5 kc crystal oscillator. H ig h or low
s ideba nd is select ed by the crystal here. This
s ig-na l is feu into t he balanced modulator V-2,
which is modulated with t he s peech ampli fier ,
% of V-;~ a nd % of V-6. The out put of the
halu nced modulat or is double sideband su p
p ressed currier, which is fed in to t he 9 me
amplifier, % of V-3. Then OIl(' s ide band i ~

fi ltered out in the !\IcCoy crystal filter and
fu r t her ampfified as SSB voltage through V -,I.
The mixer \' -5 conver-ts the 0 me if sig -n a l to
output frequency 7.2;) me, with the 16.25 me
voltage from the VF O, a nd its double r ( V -IO)
a nd amplifier % of V- G. The output of the
mi xer V-5 is amplified through t he drivel'
s ta ge v-I x, then fu rther amplified th roug h the
power am pli fier V-14 a nd V-1 5.

The final is a conventional class B clamp
tube linear. 'I'h !s type linear has pr-oven to be
nearly a s linear a s a good triode type amplifier
and much easier to drive.

The amplifier's static linearity is adjusted
at R,. Connect a 45 volt battery across HI
with a switch or key in series wit h the battery.
A pply plate and fi lament voltage to the am
pl ifi er. No exci ta tion. Observe the pl a te id ling'
cur-rent of the final ampli fier. Key the battery
a cross Ih and adjust t he arm of R , until the
p late current remains the same with or with
out the batter-y across HI. Now the clamp tube
will be releasing screen voltage to the final so
a s to keep a constant ratio of screen grid vol
tage to fixed bia s voltage.

T he clamp t ube linear a mpli fie r s are some
what self li mi ting in pla t e power if the load
is not sufficiently heavy, or if over exci ted .
Under th is cond ition t he tube will draw sc reen
current and drop the screen voltage which in
turn limits the plate current, and saves the
tube from being destroyed. However , it will
di stort,

A screen current meter is useless in this
type circuit. A screen voltmeter shou ld be
used instea d. As excitation is increased, t he
screen voltage (and plat e current) will in
crease to the point of limiting. Adj ust load
and excitation u ntil proper pl a te current i ~
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obtai ned at the poi nt of limiting. Check for
efficiency. It s hould be not less than H5 o/6 at
point of limiting. Im proper setting of R, will
result in poor efficiency.

T he in put a nd outpu t condensers of the pi
11<'1. of t he fi nal um pli ficr at-e J enning s Type
(;S LA ,Hi' '''. The fiH'j' mmfd padding condenser
a(TOS ~ the output condenser C, is a mica. The
plate rf choke iN wound 011 a ha lf inch diam
eter inaulatinjr mel ( fi ne r glass, in this case}
of #2fi manjranan resi stance wire.

RF transformers 1'-1, T-2 & T-3 are t or
roidal hifilar wound s hielded transformers.
T hey are wound on powdered iron t orr oid
forms f rom Arnold Engineeri ng Compa ny. The
prlmar y of each tra nsformer is link cou pled
to the seconda r y. T he added t uned circuit give
better se lectivity .

The VFO coil 1'-6 is a critical element. A
quartz crystal has the electrical equivalent of
a large inductance in ser ies with a small ca
pacity. These two are ser ies rescnant at the
crystal frequency. By a dd ing inductance in
ser ies with the crystal, t he frequency of the
crys tal may be lowered. Bu t t his added in
d uctance mu st he hig h Q, lind the cr ys ta l must
be very active; otherwise t he crysta l w ill lose
con t rol and thc oscillator will be self excited.
T his oscillator can be m oved more than the
15 ke shown, but the further it is moved, the
more it has the characteristics of a self excited
VFO instead of a crystal cont rolled oscillator.

The tube line up and ci r cuit of the VFO,
doubler, a nd amplifier, bring- up a larg-e ques
tion mark to a n experienced eye. However,
many hou r s and much cha nging of ar rang e
ments were done before th is was settled on .
T he best proof is that it works . . ..\VGJA T

tDon J ohnson. W GAAQ; R udy g tefenel. W60QW:
Dick Cur-refl, K6IHS: Denny Moore. \\' 6}IHP ; and sev
eral o thers .

«Cubru l Motors. Inc.• 5 1 Victory Lane. Los Gatos.
3QS T Jan . 1961, Surplus Crystal H F F ilters .
QST J un . 195!l. Mobile SS" T ra n sceiver.
QST Ml1 r. 1960, 8SB Exciter Ctrcutts usi n~ beum tube

n 60 ,
QST Oct . 1960, H i F'r-eq . Crvs tu l FI lters 8SB .

Lifer No. 6
Dea r W a yne.

You wou ld be h a ppy to learn t hat as Lifer Number
Six . you h ave awa rded a life subsc r ipt ion to a 73 }'ear
old s teep lej ack pre:;ently under contract to install TV
antenna s on t he Em p ire State Building. a nd who is
better known in the trade a s " N o Belt J oh n s ton ," a nd
finally who h as not had a h ea r t attack in the la ut six
months.

Unfortunately th is is s ligh tly in error a s I' m presently
27. a nd r a r ely clim b my 60 foot tower . I became in
te r ested in Ha m radio while s t udyi ng at Yale Univers ity
a nd received m y tteket soon after g raduation while in
t he A ir For ee. J am a ctive on 2 thru 20 meters u s ing
par tia lly home-made a n,1 pa r tia lly eommerela .lly m ade
oqulp mcnt.

As a rated FAA Commercial Pilot I believe that 1
qua lify for your requlremen t a s a t est pilot, because
every flight is a teet to see wh at happens when I hi t
the ground in w hat is known a s "a controlled crash ."

Dick Johnaton K I QJD
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Rotate that Tower

w. S. Baker K2lZF
Box 291. R. D. I
Greenfield Center, New York

F ULL utilization of a lower is realized only
when the entire s tr uctu r e is rotated. \Vhen

the towel' is rigidly guyed it is necessary to
place all antennas above the lower on rotating
tubing'. This l imits the number of antennas
which may be put up and places great de
mands on the tubing and rotator. To avoid
these problems and allow sta cked antennas,
large H-frames, etc., the obvious answer is
to r otate t he tower. Im poss ible , you sa y ? It
might seem so, but like most antenna projects
it is easier than you first think and becomes
easier in the doi ng'. If you do some scrou nging
and r igging you can rotate that presently inert
tower.

There are two ways to execute an)' proj
ect of thi s sor t : You ca n engineer the dickens
out of it, make e ng ineering drawings, and add
tolerances. It will cos t like it too. Alternately,
you can fashion it, and diddle as the project
evolves. This la tter method is the one ex
pounded here, and is the only practical one for
the individual with limited resources. I n line
with this attitude, t his article should be read
for ideas, with copious references to the pic
t u r es. This will no t be a description blue
printed down to the last measu rement , since
you r attempt will br ing to the proj ect differ
ent skills and sources than did mine.

The project di vides itself into three parts
for consideration : 1. The rotating base, 2. the
rota ting guy ring, and 3. the wheel holder s
which attach to the tower. T he principle is
to guy to the ring in which the to' v·er runs on
roller ska te wheels. The rotating base is the
pinion bearing housing from an old ca r . A
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1955 Mercury rear end was u sed here; you
use what you can find. In t he co u rse of op
e r a t ion of a ea r this bearing is subj ec ted to
tons of force applied in the sa me manner a s
t he tower bears on it her e. The tower's weight
appear s modest by comparison . The base of
t he tower was modifi ed to r u n on the bear ing
by welding the th ree legs to a piece of boiler
plate. T he tower legs shou ld be kept open to
the bottom to allow moisture to escape. The
center of the bottom of the flat base was de
termined, and two concent ric pieces of pipe
were welded in to place. The inner, smalle r
piece of pipe goes through the pinion bearing
t o keep the tower from hopping off the base.
The larger, outside piece of p ipe is selected
to run on the face of t he bea ring . A bicycle
s procket is brazed onto the outer pipe just
below the boiler plate tower ba se. The rotator,
a prop pitch motor, also has a s pr ocket weld.
eel to it, and the tower drive is applied through
bike chain. The prop pitch motor has its own
mount off to one side of the bearing base. The
bearing base is set seve r a l inches in concrete
with threaded rods scr ewed into the tapped
holes in the frame. These project several feet
down into t he body of the concrete.
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The g-uy rin~ was made from a five inch
high, eighteen inch diameter sect ion torched
out of an old hot water boiler which was se
lected for minimum internal wall p itting. This
g-ives you quite a good circle which your weld
ing source would be driven to distraction or
high prices to fa shion f rom fia t s tock. A top
r im was welded into place, leaving a fourteen
inch hole for the tower to proj ect through. The
inside of this face is the r unning sur fa ce for
the roller ska te wheels . I suggest that all
weld ing' of the ring be done by the electric arc
process. It hea ts the mater ial adj acent t o the
weld less, and lea ves it st r onger and less de
fo rmed. Small loops of steel rod were bent
into loops and the ends welded to the top sur
face of the ring. These are t he guy points.

T o allow flex ibility and to avoid weakening
the tower, the wheel carriers were not welded
to the tower. T hree r oller skat e wheels mount
ed in fi xt ures which clamp to the vertical legs
t ake up t he vertical component of force. A
set of wheels running in the horizontal plane
to take up this component was not used in the
interest of simplicit y. As long a s the guy
angles are r easonably flat this simplification
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does not seem to be harmful. T he horizont al
fo rce bears on the holt heads which hold the
roller skate wheels in their carriers . The r ub
bing of these bolts against the inside of t he
ring might make necessary their replacement
every few year-s . Even so the town runs quite
freely with verv little binding as long as the
g-uys are kept somewhat loose. They tend to
z'row taut in cold weather.

The actual wheel carriers are made from
slotted and halved pieces of electrician's metal
lic tubing (E.M .T.). The portion of the holder
which is clamped to the tower leg is half ci rcle
of one inch diameter e.m.t . with television U
cla mps brazed to it to go around the tower
leg. T he wheel holder itse lf is a short leng th
of tubing cut out a t one end to allow insertion
of a roller ska te wheel. T he tabs left after
the cut-out, or ears, are drilled to hold the
bolt which is to be the axle for t he r oller
skate wheel. Short pieces of e.m.t. are ham
mered into ovals a nd then brazed into place
between the carrier and t he tower clamp to
complete the a ssembly. Wa shers placed be
tween the bolt heads a nd the wheel holder can
ser ve to take up the distance between the bolt
head and it s running sur face, the inside of the
ring. A gap of at lea st one quarter of an
inch should be left bet ween t he bolt heads and
the r ing to allow easy rotat ion. T he bolts used
should be good quality s teel. The entire wheel
carrier assembly is brushed to remove the
borax residue of the brazing process, and the
entire fixture is given a coat of r ust inhibiting
paint.

The tower was erected with sever a l sets of
temporary guys, and then the wheel holders
and rings were installed. Notice the six guy
principle used to keep the ring from turning
as the tower rotates. 'Vhen completed, t he
rotating tower stands ready to have antennas
spr inkled up and down it. Credit fo r t he basic
concept of tower rotation presented here goes
to Jud, K2CBA. . .. K2LZF

Letter
Gf'n t lf'mf'n:

I v. lw v.ys like the "Staff" articles 8.8 they are tnroeme
t tve and of ten call attention to some idea that wall
pr-esented in a book or periodical not available h ere
u nless it gets purchased. Heaven forbid that. I am
m aga zine poor already.

I wa s \'ery much interested in the new mixer circuit
nresonted in 73 for Oct. ' 61 on page 32. I must admit
I was quite dubious about it but I we nt ahead and
cha nged my 75A4 I st mixer to a 6B K7 B u sing t he idea
p resented in the article. My voltages were 250 and 75.
with a cathode r esistor of 100 ohms. The new mixer was
quiete r , and had more gain according to the s meter
and lIig nal ca lib r a tor. I estimate a t least a 10 db gain
over the Gil Ai . w it h a lowe r set noise.

I do n ot a n t icipate changing the 2nd mixer as the
6BA7 circuitry gives u han dy m et hod of controlling the
set gain independently of the I F s t ag es, and besides,
t he 2nd mixer isn't very noisy.

To sa y I am p leased with th is new mixer, would be
an understatement.

M. C. S mith W6GMC
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Feature Packed! The three
hottest transmitters on the air!

• INVADER • INVADER 2000 • RANGER"

I NVA DER-M ore exclusive f eature s than any oth er
Tran sm itter /Exciter o n t he market today! Spec ia ll y de
ve lope d high f req ue ncy, symm etri ca l, muttt -sectt on
ba nd-pass crystal filt er fo r m ore than 60 db si de ba nd
suppression-more than 55 db ca rrie r supp ression !
Insta n t ba ndswitch ing BD t hrou g h 10 mete rs- no extra
crystals to buy-no realigni ng necessary. Delivers soli d
200 wa tt s CW and P.E,P. SS B input ; 90 wa tts input AM.
Built-in VFO-exclusive RF controlled a udio AGe and
ALe ( lim it e r type) provide greate r average speech power .
Wide range pi-network output ci rcuit-c-ext remefy smooth
VOX and anti-trip c i rcui t s. Fu l ly TVI suppressed . Self.
contained heavy-duty power supply . Wi red and t ested
with tubes and crystals .
Cat. No. 240-302-2 - A mateur Net . . .. $6 19.50

H IGH POWER CONVERSI ON-Ta ke t he f eatures a nd
performance o f you r "Invader" ... add t he pow er a nd
f1 e ll: ibl llty o f t h is unique Vik ing " Hi -Powe r Conversion"
system . . a nd you ' re "on t he air" w ith th e "I nvader
2000". Com plete ly wired a nd t ested, inc ludes every
thin g yo u need -no solder ing necessary - complete th e
en ti re co nve rsio n in o ne eve ni ng.
Ca t, No. 24 0 -303-2 - A mateu r Ne t , , . .. $6 19 ,5 0

I N VA DER 2000-Her e are all o f the f ine f eatures o f the
" Invader " , p lu s the added power a nd flell: ibifity o f an
integral linea r amplifier and rem ote cont rolled powe r
supply. Ra ted a sol id 2000 watts P,E. P. (twice average
DC) input on S$B; 1000 wa tts CW; and BOO wa tts inpu t
AM! Wide ra ng e o u t p u t ci rc u it ( 40 t o 600 ohms ad/'ust.
able) . Final amplifier p rovides exceptionally uni orm
"Q" . Exclusive "push-pull" cooling system. Heavy-duty
multi-section power su p p ly. Wired and t est ed with power
supply, t u bes and crystals.
Ca t. No. 24 0 -304·2 - A mateur N et .. _ . _ $12 29.00

RANGER II -Now - a new version of t he popular 75 watt
CW o r 65 w att AM "Ra nger", T he " Ra nger II" trans
mitter a lso serves as an RF/a udio exciter for high power
eq u ipm e n t. Comple tely se lf-co n t a i ned inst a n t ba nd
swi tch ing 160 th rough 6 m eters! Opera tes by buttt-tn
VFO o r c rysta l cont ro l. Hi~h ga in audio-tim ed sequence
k eying, TVI suppressed. PI-net wo rk an te nna loa d m atc h 
ing fro m 50 t o 500 ohms. With tubes, less c ryst als.
Cat. N o. 24 0 · 162- 1

Vi k ing " Ran ger II " Ki t - A mateur Net $ 24 9 .50
Cat. No. 24 0 . 162.2- Viki n g " Ranger II "

Wired and tested - Amateur N et .. , $359.50

FREE
New Catalog

W r i t e t o day for our
n ewe st amateur
C ata l o g! Availa b le
n ow • .• c o n t a ins
p ho t os , s c h e m a tlC6
a nd deta i l e d
s p ecific a t i o ns!

FIRS T
CHOICE AMONG

THE NA TION'S
AMATEURS
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There is no difficulty In re~ding the meter of
this compact instrument.

on the front of t he case. The coils are stored
in a cushioned, heavy pla st ic box. The instru
ment is housed in an attractive, heavy gauge
brushed aluminum case measuring 6th" x 3%,"
x I th". The case has a substant ial heft and a
nicely shaped for easy one hand operation.
Control designa t ions a re neatly silk screened
for ready identifica t ion. H ard war e is nickel
plated brass and machine screws are used in
stead of the sheet metal screws often encount
ered in lower priced equipment.

The s ix color coded scales are nicely laid
out on a 3" diameter, serrated edge, plastic
di al a nd a n adjustable index scale is provided
for precise calibration of any g iven range. The
dia l mecha nism includes a friction device for
smooth operation and the dial extends beyond
the right si de of the case for easy, vernier
effect, t uning.

Int ernal AM modulation is provided and
may be selected by a slide switch mounted on
the back end of the case. Th is feature simpli
fies use of the instrument a s a s ig nal gener
ator. The tone is rich in harmonics and enables
identification of the grid dip meter signal in
a welter of heterodynes. A phone jack is pro-

73 Tests the
Alco GDM-l

Grid Dip Meter

Roy E. Pafen berg W4WKM
316 Stra tfo rd Ave nue
Fairfa x, Virginia

"Q" meter, L-C meter, crystal activity
tester, H F -VH F s ig nal generator,

field strength meter, modulation quality check
er and absorption wave meter. . . . If this
sounds like a whole lab full of equipment. then
wait one. This is on ly a partial listing of t he
functions that a good grid dip meter will per
form and we haven't even touched on its
primary area of usefulness, that of dete rmin
ing the resonant frequency of "cold" tuned
circui ts and antennas.

H owever, the ALCa Model GDM-l grid
dip meter is a cut above other equipment in
its price range; that is if you can find one
to compare it with. This is a completely wired,
tested and calibrated instrument which sells
for $36.95, amateur net. Features not found
in some other instruments include internal AM
modulation, color coded dial and coils, adjust
able index for precise calibration a nd a large,
easy to read, plastic case meter. How come
all of this f01' $3G.95? well, it is an imported
inst rument, made in Japan, a nd is bei ng sold
as a direct mail item by ALCO Electronic
P rod ucts , J ill' . of La wrence, Muss.

The GDl\I-l covers the range of lor, to 300
me using G sturdy, color coded coils which
plug into a standard crystal socket mounted

18

vided for monitoi-ing purposes and good resu lts
are obtained with the instrument in either the
oscillating or non-oscillat ing mode.

Study of t he schematic diagram will dis
close nothing really new in circuitry, although
the Al\I modulation capability is an additional
and very useful feature not found in many
other instruments. The circuit is a conven
tional ultra-audion osci llator us ing a split
stator tuning capacitor. A milliameter is con
nected in the grid circu it and the plate vo ltage
is made adjustable to control the magnitude
of oscillation. This pe rmits setting t he grid
current to the optimum point on the meter
scale. W hen the grid dip meter coil is coupled
to a circuit tuned to the oscillator frequency,
it will absorb power. This loss of energy re
sults in a decrease in the mag nit ude of oscil
lat ion and is indicated by a reduction in grid
current. Therefore, by tuning the instrument
for a dip on the meter and reading t he fre
quency from the d ial, the resonant frequency
of the exter nal circuit is quickly determined.

'The modulator Uses a neon lam p in a re
laxation oscfllator cit-cult and produces a
pleasing tone. The power supply is conven
tiona l, using a selenium rectifier with a line
isolation transformer and a 20 mfd filter ca-
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sub-assembly which results in essentially zero
length leads. RC filters using ceramic feed
t hrough capacitors give extremely good circuit
isolation of all external leads. The effective
ness of this decoupIing is enhanced by t he use
of a copper plated s ub-assembly chassis which
gives low resi stance grounding of the critical
circu it elements.

T he inst r umen t g ives good performance as
a crystal activity checker and as a crystal
cont rolled sig na l sou rce. Crystal activity is
indicated on t he meter. Crystals from 200 ke
to 20 me were tested a nd all oscillated strong
ly. T his and man y other applications, includ
ing t hose listed in the lead paragraph, are
covered in the in structions. T he " Mimeo
graphed in Japan" instructions will get plenty
of use and really should be published in more
permanent form . Those in t er est ed in pursuing
t he subject further are referred to the excel
lent book, " HO W T O USE GRID DIP OSCIL
LA T OR S," by T urner. This book is available
from 73's own Radio Bookshop for a nominal
$2.50.

I n the in s trument t ested, no deficiencies
were noted which a ffected t he performance.
One point, however, deserves mention and pos
sible correction in production. I n all except the
RF su b-a ssembly , which is excellent, the as
sembly and wiring techniques are slightly
below commercial in st r umen t s ta nda r ds. This
is a minor point but a couple of terminal
st r ips, a foot of lacing twine and ten minutes
longer on t he production line would turn the
present aggregation of lead mounted COJ:l

ponents and point -to-point wir-ing into a "MI L
Spec" creation.

Without a doubt, the ALCO GDM-l grid dip
meter is a bargain on todavs instrument mar
ket. The GDl\I-l should have considerable ap
peal to the amateur who likes his test equip
ment factory wired and calibrated. E ven if
you construct no equipment, t he u tili t y of a
grid dip meter in antenna and trap adj ust
ment more t han justifies the purchase. I n
addition, you a s the proud owner of a shiny
new instrument will find you have friends
you never knew you had . . . . \V4WK M
P hoto: Mornan S. Gassman. Ir.

VERSA.TENNA ~:bii~-':ae~~:~ ~n~
w ith mognetic bose .

No mounting holes required . Mognetic bose
a llows re ody re mo ve! for use on other cars, e tc.
Self leve l:ng mognets ho ld secure ly, even a t high
speeds. Models for VHF and UH f . 50 ohm ecbte
included.

Wri te to-

Vr:E"'R"S"A _7 RONt e S ~• ••, . ".•~ •._

DUMMY LOADS
Non _Radi atin ll_SWR _ Be low 2: 1 All
Ba nds T hru 2 Met eN . 52 "hms.
HlO Watts ICAS P .P. $ 4.85-Wl red
200 Watts IC AS 7.95-Wired
500 Watts ICAS 12.95 K i t
1000 Walts ICAS 15.95 W ired

Add $4
See y"" .. O ..a le,. 0" O,.der direct. ~" R 4. M_lt l1'S )
HAM KITS, CRANFORD, N.J. Box 1155 "' ""~"","''' ~~
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The sec ret of the outstanding performance of
the instr ument is in t his well engineered oscil-

lator assem bly.

of the AL CO in strument is the absolute free
dom from s pur ious response s. Also, with the
exception of the lowest frequency range, grid
current is uniform across the dial. On the
lowest frequency coil, there is a gradual fall 
ing of grid current a s the low end of t he dial
is approached .

The secret of t his performance is shown in
the close-up photo of the rf sec t ion . All cir
cuit elements are constructed as a compact

pacitor. This simple cir cuit reduces hum to an
acce pta ble level. The r equirements placed on
t he meter used in a gr id dip meter are quite de
manding. T he meter pointer should not s hift
wi th r a pid changes in position or orientation
but, at the sa me time, s ho uld respond quickly
to s ma ll changes in curren t. In the GDM-l , the
movement charact er is tics seem ideally matched
t o the requirements of t he ins t r ument and the
lat-ge plast ic case meter wit h it s white on
black scale is easy to read f rom all angles.

Perfo rma nce of the GD),f-l leaves little t o
be desired. The th in profi le of the instrument
case, cou pled with the "long reach" coil s that
m-e used on a ll execpt the highest f r equency
band , makes it (,HS:'-' to get into ina ccessible
a reas . W hen the inst rument is grasped in the
hand, the serrated frequency dial fall s u nder
the thu mb for ea sv adjustmen t and true " on e
hand" ope rat ion. The most outst a nding f eature
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8;11 Ash by K2TKN
Di recto r of Service Engineering
Corne ll Dubilier

Rotors

O N E beneficial effect that TV has had on
amateur radio has been to provide several

good brands of antenna rotors at reasonable
cost. As Director of Service Engineering of
one of these companies, I have seen the ama
teurs adapt these units successfully into a
service for which no thought was given during
design. All successful TV rotors have been
developed to orient a TV antenna and to be
produced in large volume at the lowest possible
cost-period. The fact that tens of thousands
of these rotors are in daily use by amateurs,
twisting the tail of tri-banders, quads, VHF
Christmas trees, etc., is a verification of their
ability to increase the usefulness of a product
far beyond the imagination of the original de
signers.

This brings up an important point. Letters
of inquiry from amateurs to manufacturers
about such products fall into two broad cate
gories-first, those who commend our design
and suggest that we incorporate certain im
provements in future productions-second, and
by far the majority, those who loudly proclaim
our incompetence in design, manufacture, ad
vertising, distribution, et c. : for they can see
some deficiency from the ideal in their rotor
system operation. To my knowledge, no repu
table TV rotor manufacturer has ever claimed
that their TV rotors would be entirely suitable
for amateur usage, yet somehow many pur
chasers feel that a manufacturer of a product
must make provision to individually custom
design the entire antenna-rotor-tower system,
insure trouble-free operation, and outperform
all competitive products.

A s a manufacturer, I should answer this
type with a form letter st at ing that the prod
uct was not designed for this usage, but a s an
amateur and knowing of the multitude of
highly successful installations by others, I can
only st a ck up this mail and answer each as
best we can, passing along a hint or kink
developed by another amateur for this product.

The a ssumption by many that a manufac
turer knows more about his own product than
anyone else is based on wishful thinking. A
manufacturer knows how to build and sell
only the sat isfied customer knows tha t prod
uct's best usage and limitations. The fact that
you paid $36 for a CDR AR22 rotor does not
mean that you must keep it a deep-dark secret
that it goes out of sync when the wind blows
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the quad around. No possible amount of ama
teur complaint letters (500 would be stagger
ing) would cause us to change a TV rotor
built for another purpose and manufactured
1000 units at a time. Write the letters-the
accumulative effect may eventually help, but
meanwhile inquire on every contact if any
helpful hint may be known about this particu
lar problem. You will be amazed at reactions
from other amateurs. Usually a large sigh of
relief, and your contact then explains he has
been having simila r problems but didn't want
to admit it. Then it st ar ts , and by the end
of the QSO much useful info has passed both
ways. You will find a wealth of expert t echni
cal information available 24 hours a day, with
a fraternal desire to honestly help, that few
manufacturers even understand and could not
buy for any amount of money. Also the t ech
nical fake st a nds out like a sore thumb. This
is the "expert" who has read all the ads, can
expound by the hour why his particular equip
ment (purchased at a discount from a " secret
friend" at the plant) excels any possible other
product's operation. His only real technical
information ends at the bottom of a full page
ad.

On the other hand I personally know of sev
eral amateurs who have never soldered a single
wire to another, but know more about what
a CDR AR22 rotor cannot do, what it will,
proper mechanical installations, correction of
normally encountered faults, have a service
bulletin and knows what it says, have noted
down in their file that a letter to Bill Ashby
K2TKN CDE-50 Ave. "L"-Newark, N. J.
will eventually get an answer, and that any
part needed for repair of any CDE rotor is
in stock at their rotor plant eDE-U8 E.
Jones St., Fequay Springs, N. C.-"Att John
Sumner" and a letter by air-mail to him gets
you that part C.O.D. in a day or so-and- if
you get desperate, pack any CD E TV r otor
and control box secur ely, sh ip prepaid to John,
his crew will completely r ebuild, inspect, and
check out the rotor and return same within a
few days if you enclose a check for $7.50,
which pays for all labor and parts, etc. HAM
rotor rebuild-$17.50.

All the above is well known by many ama
teurs that you have been talking to all this
time in all parts of the world. When you state
that your " Bra nd X" "Whangen banger No.
3" is not working-the other guys will not
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You've 5een Our Ad, You
Purchased Our Antenna
and You've Proven . • •

HIGH GAIN
ANTENNAS

UHF
450-470

VHF
144-160

consider t ha t you are waging a personal feud
with "Brand X" company-they will usually
be able to help with some info, possibly that
this seems to be usual, and that you had bet 
ter sta r t trading up to a product designed for
your application-which may help to make
you a wiser if poorer amateur. Try calling
"CQ-AR22 rotor information only" on 20
8SB and your receiver will lift off the tab le
from "klank-klank-klank" as the VOX's
kick off on the AR-22 systems t urning your
way to help. declaim, and commisera te with
you. You may be pleasantly sur pr ised how
easily t his apparently.. ser ious problem ma y
be cured. All you ha ve to do is get on t he
ai r a nd st a r t making noise. Enough of t his
sort of thing a nd t here wiII be fewer com
plaints about s tereo-t yped QSO's and consid
erably wiser purchasing by many amateurs.
1\ly comme nts above are about rotors, but hold
just as true with any commer cia l products and
the opinions are sha red by most manufactur
ers. . .. K2TKN

. .. W4WKM

Thot it's tops in
perfo rma nee

That it's tops in
q ua lity

That it's a bargain
a t the p r ice

Write fo r Catalog l i, t ing
All Model" Gain Figu re,

and Radiation Palterns

TG·5·S FIXED STATION
$95.00 LIST

• Heavy duty construction

• Two half wove elements

• Con be cui 10 frequency

• Mounts an sta nda rd
1'A" pipe

• 52 Ohm Impedance

• SWR less than 1.5·1

1
2
3

PRICES FROM $19.75 LIST UP

AsSolderless Connectors Double
Control Knobs

Photo: !l!orgu S. GassnwJt . J,..

Elect r ica l solderless connectors, of the in
sulated type, are a readily a vailable source
of a ttract ive, f unct iona l con t rol knobs . These
insulated fitt.ing -r are available in two general
types and a wide ra nge of s izes which make
them ideal for use with those odd size control
sha fts .

The photograph shows exploded views of the
two common types, one with a coil spr ing in
ser t and t he other with a t h readed brass bush
ing which is fitted with a set screw for com
plet ing t he connection. The coil spring insert
will t hread tightly on th readed sha fts such a s
a re used on slug tuned coils. The set screw
type is a vailable in a number of s izes and is
ideal for use with smooth sha fts of odd dimen
sions. The photograph also shows one of these
fitt ings installed on a slug tuned coil. The
versatil ity of these connectors makes it worth
while to stock a range of sizes to meet those
unusual knob requirements.
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OU CAN WORK
-15-20-40-75 bands mobile

ith one mount ... one mast •• .
one lead and band matched
(center I ded) resonators.

A new, efficient concept
of center loading.

Buy only what you need -one mast
and the resonators for the bands t

you work.

The 54-inch fold-over, heat treated
aluminum mast a llows the resonators
to be interchanged conveniently in
seconds. This feature also makes it
possible to lower the assembly to
clear openings in garages, carports ,
or low overhanging obstructions.
When opened to full he ight, the two
sections of the permanently hinged mast are rig idly he ld in place by a
shake-proof sleeve clutch arrangement.

One mount . .. one feed line . . . one mast a nd a selection of resonators
enable the "ham" to operate mobile with unprecendented results on any
of the five popular bands. "Hams" who have field-tested these antennas
are enthusiastic about the results they get out of their mobile rigs regard 
less of the equipment they use or the bands they work .
S \VI{ less th an 2 to 1. Power rating: AM, de input 75 W; SSB . de input 150 W .
Total antenna length varies between 75 " and 97 " to cover all hands .

Mast and each resonator may be pu rchased separately . Mast fi ts any standard mount .

MO-l Mast- Folds 15" from base • . • Am a teur N et $ 7.95
MO-2 Mast- Folds 27" from base .. . Amateur Net $ 7.95
RM-lO 10 Meter Resonator .. • • • . Amateur N et $ 5.95
RM·15 15 Meter Resonator Amateur Net $ 6 .95
RM-20 20 Meter Resonator Amateur Net $ 7.95
RM-40 40 Meter Resonator Amateur Net $ 9.95
RM -75 75 Meter Resonator . • . • • • Amateur Net $11.95

Get all the technical in forma tion at your distributor or write {or literature,
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in mobile equipment

-
UWhat's My Handle"

FIRST PRIZE
COLLINS KWM-2 TRANSCEI VER

COLLINS MP-l POWER SUPPLY

COLLINS 136B-2 NOISE BLANKER

COLLI NS 3510-2 FLOOR MOUNT

NEW-TRONICS BUMPER MOUNT

NEW-TRONICS NB-40 NOISE BLANKER ANTENNA

COMPLETE ANTENNA KIT FOR 10-15-20-40-75 METERS

10 MOBilE ANTENNA ASSEMBLIES WILL BE GIVEN AS CONSOLATION PRIZES

To help you select a " ha nd le" exa mine the features o f the assembly ill ustrate d and
described on the o p posite p age.

Entry b lanks a nd contes t rules a va ilable a t e le ctronic d istributors. If your di stributor
d oesn 't have entry blanks a sk him to g et them o r write us and w e w ill send them
to you.

Nothing to buy! Contest closes March l st, 1962.
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Command Set

Speakers

Roy E. Pefenberq W4WKM
3 16 Stratfor d Avenue
Fairfax, Vir ginia

faeturers and their production has proven
ideal for Japanese industry. As a consequence,
a wide variety of "Made in Japan" miniature
audio components are available at very reason
able prices. Lafayette Radio stocks many of
these items and their line, for ease of identifi
cation, is cited in this article. Other firms
stock simila r products although their adver
tising does not indicate a s wide a select ion.

Lafayette speakers which are suitable for
installation in Command Set receivers are
listed below. All of these units are very reason
ably priced, sell ing for $1.49 each. The squar e
speakers are better suit ed for t his application
since t hey all ha ve the conventional flang-e with
4 mount ing holes while the round speakers re
quire additional mounting hardware:

Type Sb:e Style V.C.Impl'danc('

SK-61 1% " Square 10 Ohms
S K-189 2" Round 8 Ohms
S K-190 2 W' Round 8 Ohms
SK-191 2%" Round 8 Ohms
SK-65 21J.:" Square 3.2 Ohms
SK-66 2%" Square 10 Ohms

The first requirement for sa tisf acto ry
speaker operat ion from the Command Set re
ceivers is to obtain a reasonable impedance
match between the output tube plate and the
speaker load. The output impedance of the
Command Set varies with type and model.
Early SCR-274-N receivers were supplied with
a sing le 4,000 ohm output winding while later
production equipment incorporated an addi
tional 300 ohm tap. T he AN / ARC-5 and the
postwar aircraft Rad io Corporation Type 12
rece ivers were supplied with a single 300 ohm
output winding.

Two courses of action are open. The original
output transformer may be replaced with a
plate to voice coil unit or a line to voice coil
transformer may be connected to the audio
output of the receiver. The latter method is
probably best since it retains an output im
pedance suit a ble for headphone opera tion.

:\1iniature transformers, at r easonable
prices, are among the imported items and these
rna)' be used a s line matching transformers.
The following chart lists the out put im
pedances of the Comma nd Set r eceivers, the
more common voice coil impedances and suita ble
matching transformers. Once again, Lafayette
part numbers are given. It should be remem
bered t hat transformer im pedances listed are
nominal values and that t he turns ratio is of
primary concern. While a n exact match is not
always possible, a reasonable match is obtained
in each case.

Photog rap hy by: M qrgan S. Gassman, Jr.

T H E SCR-274-N and AN/ARC-5 Command
Set receivers have enjoyed great popularity

s ince their initial availability after the war.
Large quantities of these receivers are s t ill on
the market and are priced very reasonably.
while numerous amateur conversions have been
developed for these r eceivers, provision of a
self-cont a ined loudspeaker has been a problem.
Considering the components available when
these receivers ' v-er e designed, they are
marvels of compact construction and there is
very little free room for added parts.

Modern speakers and transformers have
been drastically scaled down in size to meet
the requirements of the transistor radio manu-

Seeing is believing. The blan~ control panel
from the front of the receiver mounts the
speaker, line matching transformer, phone jack,
RF gain con+;ol end BFO switch.
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Receiver
Output

I mpedance

300 Ohms
300 Ohms
300 Ohms

....000 Ohms

....000 Ohms

... .000 Ohms

VoiC'f'
Coil

Impt"danC'f'

3.2 Ohms
8 Ohms

10 Ohms
3.2 Ohms

8 Ohms
10 Ohms

Ty pf'

AR·121
TR·I09
AR·139
AR·1 35
AR-13.f.
AR-134

Df'silfn Im pedance

300 to 3.2 Ohms
400 t o 10- 11 Ohms
250 to 8 Ohms
4.000 to 3.2 Ohms
4.000 to 8 Ohms
4.000 to 8 Ohms
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A 21J/' PM speaker and miniat ure line match
ing transformer fits on the t ube access cover
plate of t he Command Set receiver. Speaker
grill is the insert from a di me store, pla stic
flower pot.

A remote loudspeaker unit, designed for use
with TV sets, provides a good solution to the
Command Set spea ker problem. The unit shown
in the photographs is a Lafayette Model SK
145. T he compact plastic case measures 4" x
2%" x 1*", excluding mounting feet and con
trols . The unit contains two 20 ohm speaker
level controls and a 2% " square, 8 ohm voice
coil, PM speaker . Also included is a 25', three
conductor cable which is not used in this appli
cation. Audio quality is surprisingly good and

The compact. Lafayette Radio remote TV
speaker is modified to include audio gain
control, phone jack and line matching trens
former.

JANUARY 1962

DESIGNED FOR
HALF-TON ANTENNAS

We've designed our HAM·M antenna rotors
to support a dead weight of 1000 Ibs.
Your antenna probably weighs a small
fract ion of that, so see for yourself the kind
of safety margin the HAM·M gives you!
Butthere's more! A positive electromechan·
ical locking mechanism provides 3500
inch-pounds of resistance to the side thrust
and whipping action of hurricane-force
winds. And its bell-shaped, high tensile
strength aluminum alloy housing is corn
pletely waterproof, assures brilliant per
formance even when caked with 5 inches
of ice!
At $119.50 amateur net, the HAM·M is the
greatest rotor value around! Ask your local
CDE Radiart Distributor for all details.

CORNELL
DUBILIER

CORNEll.DUBILlER ELECTRONICS, DIV. OF FEDERAL
PACIFIC ElECTRIC CO., 50 PARIS ST., NEWARK 1. N. J .
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Fig. 2. Wiring for installation of ll/z " speaker
in Command Set recei ver local control filler
panel.

pane. Note that t he cove r of t he FT-230 panel
is r emoved al ong with the posts which suppor t
the connector . 2" leads are left between the
panel mounted components and the connector
to permit reassembly.

The line matching transformer should be se
lected from the chart and soldered to the
speaker f ra me. The miniature S.P.S.T. toggle
swit ch and rf gain control make this compact
la yout possible. The switch , another imported
item, is available f r om ALCO Electronic
Product s Inc. of Lawrence, Ma ss., while the
potentiometer is available from Lafayette and
other sour ces. No drawing of the panel is sup
plied; lay out the part s with zero clear ance
and "hole move" until it all fit s. It is not im
possible, the photographs prove t his! Wire t he
unit a s shown in Figure 2 and you are in
business.

Probably the best scheme of all has been
saved until last. A 21!z " square speaker may be
mounted on t he clip-on top cover of the re
ceiver . The SK-65 (AR-42) speaker fit s n icely
if the threaded knob is removed from the cen
ter if transformer and t he speaker mounted
using %I' spacer posts. A suitable protective
grill is installed over the speaker. The as
sembly shown in the photographs used the
plastic insert from a dime store flower pot. A
suit able line matching transformer is installed
in the area above the 12SR7 tube and the leads
terminated on a terminal st r ip secur ed by one
of the speaker mounting screws.

The receiver shown in the photographs was
extensively modified and the front plate
mounts a concentric shaf t , combination ac
swit ch, rf and af gain cont r ol, normal through
phone jack and BFO control switch. The ON
OFF switch plate is an aluminum foil , pres
sure sensit ive item which is available from
ALCa at 12 fo r 25¢,

The speaker mounting methods described
in this article are truly practical. The com
pletely self-con t ained feature is convenient and
serves to reduce the hay-wire in the shack.
\Vhile Hi-Fi is not one of the characteristics
of these inst allat ions, t he techniques used en
hance the value of the Comma nd Set receivers.

, , . . W 4WKM

, n I

I

,

• ~F'N5, .J- t

!>IN 1. J-l

Fig I. Revised wiring of the Lafayette SK-145
speaker for use with Command Set receivers.

T he FT-230 (MX-21/ARC-5 in t he AN I
ARC-5 r eceivers ) plug-in filler panel on t he
front of the Comma nd Set receivers is an ideal
location to mount one of the miniat ure speak
ers. In the SCR·274·N receivers, t he audio out
put is available at the f ront connector. In t he
AN / ARC-5 receivers it is necessary to run a
lead from Pin 2 of the rear connector to Pin 4
of the front connector. By careful parts selee
tion and la yout the 1%" square speaker, line
matching transformer, BFO switch, ph -ne jack
a nd rf gain cont ro l may be installed on the

the uuit is certainly worth the $3.88 a sked.
In the receiver shown, the usual power su p

ply modification is the only change made. The
sta nda rd FT-260-A local control panel, or
home brew eq uiv alent, is installed and the
SK-145 unit mounted to the top of the receiver.
Remove the mounting feet; mark and drill the
top of the receiver, us ing the mounting fee t
holes a s a template. Drill an additional ~ "

hole to clear the aud io lead. Ground connection
is made to a lug mounted under one of the
hold-down screws. Determine the impedance of
t he Comma nd Set audio out put and select a
suit able transformer f rom the chart. Mount
the transformer on t he side of the ca se as
shown in the photograph. Remove the bottom
audio level con trol and install a sta ndar d, nor
mal through phone jack in the hole. \Vire the
unit a s shown in Figure 1, extending the lead
to the proper tap on t he Command Set output
transformer. BFO switching and rf gain con
trol f unct ions are provided by t he FT-260-A
cont rol panel and audio level con trol is pro
vid ed by the orig inal SK-145 speaker level
control. This arrangement is very simple and
permit s a "minimum" modification of the
receIver.

Three good answers to the Command Set
speaker problem are presented in this group
of th ese popular surplus receiv ers.
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AMECO NUVISTOR
PREAMPLIfIER

FOR 50, 144 Ir 220 ee.
OYer 20 lib l.1i l ,Ius a J,wet
l oise figure, 2 tuled tilts.
6CW4 Nu,istar umpletely .e.
tulizell. Noise figure Is 2.' liD'
@' 50 mt 3,1 db @ 144 me
and 4,0 II' @ 220 me. Power
requirements: 100-150 ' . @ I
rna, and 6.3 ' . at .11 amps.
Specify frequenty desired.

_.-

. , .-.-.-

AMERICAN CELOSO PI TUNING COILS

Units lI"e • posit. taP Iwltell
mounted on ceramie eeu "rm
Mod. 41111 desiened fer IIi
witll two 807's Dr 614S's (il ,ar.
allel). Frell. Ranle 3.5 to D .7Illc:
M.od. ~/112 is designed for 1St
Wltlt slnele 107 or 6141. H.1nlllesII' to 60 w. RIIge: 3.5 t. 21.7 Me.
M'd. 4/111 Ir 4/112. eatlll $4.15

MAIL ORDERS PROMPTLY PROCE5SED
5AME DAY 5HIPMENT FROM STOCK

AMECO NUVISTOR CONVERTERS
ChOlte of separate mollels for
50, 144 or 220 mt banlls. Output
frell.uenty easily ehaneell for
present anll futu re requi rements.
Three RCA 6CW4 Nuyistors used,
two as RF .1mps, one as mix!!
with 6J6 oscillator. Noise fil 
are : 2.5 db for 50 me model,
'to db for 144 me, and 4.0 db
for 220 mt model . Image. spuri
ous .1nd IF rejection better than

Sp et ify des ired IF output for 70 lib. Power required : 101).150
eeaverter model selectee. V @ 30 m.1. 6.3 V @ 1 .1mp.

Kit, CN·50K.' N·I44<." 'N·220K. each $31.95
Wired & Tested: CN·SOW, CN·144W or CN·nOW, ntll $44.95

ARROW[:::ELECTRONICS. INC.

65 Cortlandt Street. New York 7, N. Y.• Digby 94730
525 Jericho Turnpike, Mineola, N. Y.• Pioneer 6·8686

Amateur Net $3.95

PRECISION P[ANETARY.VERNIER
for exceptionally fine tunIng

Superb craftsmansh'p hy Jlckson 8ros.
ot Enaland. Ball bearln, drive, V4'"
dlL shift, 1'1iH Jonr, 6:1 ratio,
Vy n for fin, tun'nl'. Elslly adapt-

;;~:::~I!>~r~.:to In, sh.ft. comparablevalul - $1",5.
Amaleur Net $1.50 to.

Shown '0 fer $13.50
approllimatelyactual size

at

PREC ISION BALL DRIVE DIAL

,...~.-":.:-o... Another soperll product of Jackson
Bros. of Ellliand. 4" dia. dial witk 6,1
ball driYO ratio. Fits standard 1'"
shaft. for that YOIYOt 'OUCh •••

_--------~:---:A:M:[.~I;'~AN~CElOSO v.r.0..:
_ Wired, tested, u libr,led, ready

for use. Mod , 41104 for driv ing
one 801 Dr 6146 ' ,nal ill AM Dr
CW under Cln s ole" condi ti ons.
MOIf. '/1 D2 for dri'illC two 807' s
or 6146's f' llIl. Hu 5 b' nd s.
Su pplied with Mod. 1640
di'l ass',.
Mod. 4 /Ul:l for 144·148 me

,.. It ,nds. Combi nes vro primuy
...... f req . of 11 me w,ttl _t,1

fundament, I f req . ot 12 me.
Supplied wi th Md . 1641
dial un.

Mod. '/104, 4/102 Dr ' /1 03
less lub es and Ital, eaell $29.95

VersaUie Minialure Tran,former
Same IS used In W2EWl 55B RiC - March
1956 1ST. Three sets .f CT wlndlnl' f.r
I combination of Impedances: 600 ohms,
5200 ohms, 22000 ohms. (By uslnl eenter
t.ps the Impedances Ire auartered.) Ttle
Ideal transformer fDr I sse transmitter.
Other uses: tnleu tal'l , transistor, hllh
Impedance Chokl , lin. t, Itld or plate,
ete. Siz. onl, 2" b. I ~.. W. I 0/4- • •
N.w and fUll, Shielded,

3 for 93.49 AmI'.1Il Nil 91.39 10 lor 910.75
ARROW ADt"ortud distributor If HEATHKIT equipment

TO SAVE C.O.D . CHARGES. PLEAS!· INCLUDE SUFFICIENT
, POSTAGE WITH YOUR ORDER. ANY tXT.... MONn Will BE

RETURNED.
ALL PRICES F.O.B. H. Y. C.

A"ow's Export Dept. ShiDS To All Pam Of n. Worldl
Prke. Subject To Change Without Hotke.
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Chase That

Dampness

DAMPNESS is a problem that most hams and
experimenters have had to face or will

face at some time or another during the course
of their careers. As anyone who has ever had
to replace costly elect ronic components can tell
you, the price of keeping a shop or ham shack
dry is well worth it in the long run considering
the effects of high humidity on almost any
thing that can be found in a shop. Not only
electronic gear is damaged but valuable pub
lications, tools and countless other items a s
well.

When di scussing the problem with others
having moisture troubles the talk invariably
gets around to wishing that one could afford
a dehumidifier or better yet, a completely air
conditioned home. In most cases, the use of
mechanical dehumidifiers is out of financial
r each. Many who give up in despair do not
realize that for a few dollars one can rig up
a fairly decent chemical dehumidifier and keep
it going for a considerable period of time with
out additional expense. This article proposes
to describe a sim ple syst em, in use in the
author's basement shop, which can be ta ilored
to suit ones needs and which has hel ped the
author to keep hi s basement humidity to a
reasonable percentage. T he system is not near
ly as perfect as a mechanical system might be
but it ca n help to keep things under control
u nt il you can make t he plunge to a more ex
pensive means.

The unit shown in the photograph was con-

os'
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SUPPORT BRACKET
PIECES (2 EACH)

,"12,

structed in very li t tle time from scrap lumber
and some "do-it-yourself" aluminum from the
hardware store. As can be seen, two small
aluminum scr eens were fabricated from the
"do-it-yourself" aluminum hardware and
scr een wire and screwed to the two end pieces
of wood. The support brackets keep the "V"
sha ped trough supported above a 20 quart
wash basin. The size of the unit can be ad
justed by the builder in order to accommodate
larger or smaller drain basins. The chemical
used in the unit is calcium chloride (CaCI2)
which has a great affinity for water. Calcium
chloride can absorb its weight in water in a
short time. The author paid approximately
$4.50 for a one hundred pound sack which
lasted for about three months. The time that
this chemical will last depends upon how many
units one has installed and, of course, how
humid t he basement becomes during rainy or
humid weather. As the calcium chloride ab
sorbs moisture it dissolves and drips into the
basin. The salt solut ion in the basin should be
emptied from time to time, preferably in a
gutter. As can be imagined, the heavily con-

Richard Geneille K4ZGMPhoto by Jack Bohland

centrated calcium chloride solution can wreak
havoc on lawn, plants and shr ubber y. The
author ha s used the solut ion along a fence to
kill weeds a nd tall grass and on a dirt drive
to keep the dust down. The hig-h concentra
t ion of the solut ion keeps it from drying up
for some time thus preventing dust f rom ris
ing. Emptying the residue down the basement
dra in should be avoided due to possible chemi
ca l reaction with the house plumbing. The
chemical dehumidifier should be kept fi lled
with the ca lcium chloride for best results.

Don't wai t for humidity to cause you trouble
in your "ham" shack or shop. A small invest
ment in time and money to build a chemical
dehumidifier s imila r to the one described to
chase that dampness may be one of the wisest
investments that you have ever made.

. . . W4ZGM
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for discriminating amateurs
who are satisfied

with nothing less than THE VERY BEST

FILTERS

..~. . -
. " ' """.'" . -_.,""'"

"" ".-r",. n ,,, ,... c· .. ~ .. , ,,,,,.
~ .. -.- .~.~ ,.. , .... -~ ....._" ~

6.. _

10d.

_0 ••

~o ••

60••

I I 'C I i
89'><1 6'»l M 9 001 9002

~ EGJlCyCU:S

TECHNICAL DATA
Impedance: 640 Ohm s in and

out (unbalanced to ground)
Unwanted Side Band Rejection:
Greater than 55db
Passband Ripple: -+- .5db
Shape factor: 6 to 20db

1.15 to 1
Shape factor: 6 to 50db

1.44 to 1
Package Size: 2K6" x l '%t x l "
Price: $42.95 Each

ELECTRONICS CO.
Dept. c ·12

MT. HOllY S PRINGS, PA.
Phon e : HU nter 6·3411

TECHNICAL DATA
Impedance: 560 Ohms In

and out
Unwanted Side Band Rejec

tion: Greater than 40db
Passband Ripple: + .5db
Shape factor: 6 to 20db

1.21 to 1
Shape factor: 6 to 50db

1.56 to 1
Package Size: 1 ~" x 1X" x l"
Price: $32.95 Each

o

tat s e ith er upper or lower si de ba nd
ope ra t ion may be se lected. Balanced
modu lator ci rcuit will be su pplied upon
req uest.

10d.

20d.

SUBSlDlARY OF OAK MANUFACTURING CO

2.a', _ Gdb -

Fe I I i 
69')' 9.996 6_ 90 9001 9002 9001

I.I EG. CYel U

The SILVER SENTINEL (3281)

Both the Gol de n Gu ardian and the S ilo
ve r Sent ine l con ta in a p re c ision M cCoy
filter and two of the f amous M·I M cCoy
Oscill ator crystals. By switc hing crys-

Both sets are available through
leading dl$tributors. To obtain
the name of the distributor
nearest you. or for additional
specific information, write:
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• All-transistorized. Self·contained
battery supply

• Adjustable "personal touch" ratio for
dots/dashes

• Instantly adjustable speed range
• Pleasing sidetone signal with adjustable

volume for mon itoring or code practice

Someone had to do it- so Ham
marlund d id it ! The new Hammar

lund HK-18 Electronic Keye r represents the latest
advance in electronic sending. Its distinctive " per
sonal touch" cont rol takes the "robot" feel out of
your messages . Its wide range of speeds and ve rsa
ti lity makes it ideal for expert and novice alike.
See it and try it at your Hammarlund dealer now...
you'l l like what you find ... On', $3995 less batto"

Amateur net

the returns are in ...*
VOTED FIRST IN EACH CLASS•••

for general coverage ...

HQ-180
The superb I S-tube superheterodyne that offers professional
performance in every mode of recept ion from .54 to 30 Mes.
This is the receiver that is full of features for every opera
tional trick in the book! Voted best by far ! $42900

Onl)'

. . . for amateur coverage

HQ-170
The one and only receiver offering so much for SSB and
AM/Mew. Full coverage of 6, 10, 15, 20, 40, 80 and 160
meter bands. Voted most popular, most wanted receiver at
on, pnce. $37900

Only Amateur net

-According t o the latest independent survey.

WRITE FOR YOUR FREE COPY OF THE BRAND-NEW COMPLETE LINE CATALOG ..•
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Anolizer

Tra nsisto r
o
o

(

•

Don Wherry WbEUM
2121 Grandvi ew Dri ve
Cemerillo. Cetifcrnie

I F you are like the majority of we elect ronic
mortals you're aware that the science of

elect ronics is rapid ly leaving )"OU far behind,
with probably, your area of most rapid fossili
zation in the field of solid st at e devices. There
are three possible approaches to this dilemma;
(1) close up shop and go to school, (2) ignore
the entire thing and hope it will go away,
and, (3) do something about it at home. Ap4
proach number one has its merits, but most
of us have become accustomed to eating and
would like to continue the habit, also a lot of
us have become attached to the XYL---albeit
in a somewhat detached manner. Approach
number two is easy but it s success seems a
little in doubt at the moment. Approach num
ber three brings us to the subj ect of this a r 
tide.

It frequently has been the lot of J oe Blow
ham, service man etc. to, of necessity, deter
mine the operating parameters for a familiar
transistor in a new a pplica tion, or perhaps
even more often a new or different transistor
in a known circuit . It has al so been the lot of
a few of us to fall heir to a transistor for
which we have no a vailable literature. To all
of these categories the unit illustrated will
probably furnish an answer.

An examination of the circuit diagram of
Fig. 1 will show it to be transistor "hook up"
in the usual grounded emitter configuration.
The feature that makes this unit valuable is
the presence of variable resistances in each
transistor lead. This feature allows a wide
range of base cur rents , collector load values,
ete., to be adapted to any given type of tran
s istor . All these parameters can be calculated
I know-but can you do it? Especially if you
have no data sheet for the transistor you are
holding in your hand.

Lets take a t ypical case. You have a solid
sta te device in your possession which has
2NOOO print ed on the s ide and you ca n find
no informat ion on it what-so-ever. You want
to use it in a preamplifier circuit for your
tape recorder let's sa y. First, you don't even
know if it's a N P N or a PNP. w ell, to find
out, you should remember one thing-the base
of a three terminal transistor is biased in the
forward direction, in other words the base
emitter direction will have low resistance to
current flow when a voltage is applied with
the correct polarity. Don't put an ohmmeter
on the device to measure this resistance, such
action can easily ruin a good transistor. The
easiest way to do this is a s shown in Fig. 2.
This is a Ph volt flashlight battery, a resistor
and a meter with a one milliampere or greater
sensitivit y, your bench mult.imeter with its
100 microampere sca le is fine. With the tran
sistor base and emitter placed across the t est
terminals the reverse bias polarity will show
very little or no cur rent flow t hrough the
circuit while the correct, or forward , polarity
will show a current flow of approximately the
same value a s if the test t ermina ls were
shor ted. Let's say that with the base going
to the plus side of the battery the maximum
current is indicated on the meter. This means
that the base is a up" or the transistor is a
NPN, collector N, Base P, emitter N. If the
base is to the negative end of the battery for
maximum current flow the base is a UN" or
the transistor a PNP. The small arrow shown
on the transistor emitter lead in a solid st at e
circuit diagrams always points towards the
negative potential. If the transistor is a PNP
which operates with the negative potential on
the base the arrow will point towards the base,
while if it is a NPN with the positive potential
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on the base it will point away from the base.
Now since the base is biased in a forward

direction and the collector in the reverse di
rection our N PN transistor must have t he
positive side of t he battery to the collector or
" hot" terminal of t he test unit, with t he nega
t ive going to the grounded side. Our next
question is a sticker-how much voltage do we
put on the transistor? T her e is no real good
answer for t his if you have no information at
a ll on your 2NOOO, however let's start with a
7% volt C battery a nd see how we do.

Turn a ll potentiometers in a full clockwise
direction, plug in the transistor, connect the
battery with the minus going to t he ground,
connect your a f generator to t he inpu t and
your oscilloscope to the output. I might say
right her e that you should ha ve an oscilloscope
of some kind to do a ny work with transistors.
Those little solid state devices can turn a
perfectly good sine wave into the nicest square
wave you ever saw. Beg, borrow, steal or
even buy a scope if you want to work with
transistors.

Now that we are all connected, apply about
10 millivolts from the af generator into the
tester and look at your scope. You probably
will see a very badly distorted wave sha pe
if anything- at all. Start turning Rl counter
clockwise until the tester output cleans up into
a good sine wave. You will find that some

NEW...CALIVERTER
WWV a nd 8e converte r for Ham Band
Rece ivers. Tunes l OMe. WWV e nd SOO
to 1000 Ke of 8e band with crystal
ineluded. Tronsistori zed- seIf·contoined
-no Internet connections to receiver.
Guoronteed. Other combinotions c vctl
eble.
Model 5-WWV & l. F. Aircraft
Model 6-WWV & 7540 KC Mars
Mod el 7-Mars 7540 KC & l .F. Aircraft

Complete. less two pencell batteries. $14.95 plus .25
postage a nd handling.

Wri te t o:

BURK ELECTRONICS
Box 50·456 _ Miam i (Grotigny Br.) SO, Florida

* * * * * * * * * * * * * * * *
,. CUBICAL QUADS "
,. 10.15·20 meters-$59.95 "
""- Separa te parts or complete quads if
..,. Fibergla ss spreaders

>I- SKYLANE PRODUCTS -Dep't C i<
,.. 406 BON AIR • TEMPLE TERRACE, flORIDA ic.. ". ..

EXCLUSIVE
Did sou know Bob Graham du ll only tn Amateur Badlo
EQ.ulpment! Did you know he hu t wo .tore. handlina' onb
OQulplllent such aI Collin.. National. Halllcnrter• • Hammarlun d.
Gooaet, Johnson, Central Electronlea. ctees. Globe. etc. ' Did
YOU know he ..nlces all typel of ham "liar .. weu II bu)",
t rad e.a , .wapl, rents, and Installa equipment? D1t! you know he
has a large eetecuen or reconditioned and &uarant8'lld tu ed
.ear? You dldn'tl Wen now sou do.

GRAHAM RADIO INC.
505 Main St., Reading, Mass. • Tel. 944-4000
1105 No. Ma in sr., Rand olph , Mass. • Tet. WO 3·5005

,
., R'
500K 50K

R'R' ,,.
5.IK C,

co 1-0
o-l TP 2ml

COLLECTOR,.,
Te

R' EMIT TER

'50 '

Qualified Repair Service
for the Radio Amateur
Receivers - Transmitters

CW AM SSB
OUf aim: an efficient and reliable service
for the ham at moderate cost.

Eastern Communications
91-46 Leffer ts Boulevard

Richmond Hill 18, N.Y•• HIckory 1·7890

VHF Colhzear Arrays

$ 9.85
$12.95
$16.00

write foryour distrib utor or
FREE CATALOG

""'I"'" ~'l':'l'rn

See

fEATURES

• LIGHT WEIGHT
• MECHANI CALLY BALANCED
• HIGH FORWARD GAIN
• HIGH FRO NT TO BACK RATIO
• LARGE CAPTU RE AREA
430 Me. 16 Element
220 Me. 16 Element
144 Me. 16 Elemen t

32 AND 64
ELEMENT

STACKING
KITS

AVAILA8LE

I- Wire a ll potentiometers for full resista nce
in circ uit whe n in coun terclo ckwise positi on
viewe d fr o m to p.

2-Use non- p olarized cond e nsers for C I a nd
C2 a s th e su p ply voltage will c hange from
plus t o m inu s d epe nd in g on t ransistor type.

3-TP-Te st Po ints.

combination of RI and R2 will give a nice
undistorted output. If it doesn't, look for a
bad transistor socket connection or a new
transistor. Assumi ng t he tra nsistor is good
and you have a good output you will notice
that the gain goes up as R4 is turned counte r
clockwise out of the circuit. T his is normal
a nd represents a parallel situation to a n un
bypassed cathode resistance in a vacuum tube
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circuit. By the proper adjustment of Rl and
R2 this R4 resistance can be turned complete
ly out of the circuit. By now, with R3 clock
wise, R4 counterclockwise and Rl and R2
adjusted properly you probably have a gain
of at least 10o--ten millivolts in, and one volt
out.

Now since transistors are really current,
and not voltage amplifiers you should load this
stage with the impedance you are going to
use. If it's going into a tube circuit with a
high value of grid resistance this is not so
important, however if its load is to be of a
relatively low value, place a resistor of this
value across the tester output and then ad
just R3 for maximum output-readjusting RI
and R2 if necessary to prevent distortion. You
will notice that as your external load resistor
goes down in value you must also go down
in value with your collector (R3) load resistor
to maintain the stage gain. This is analogous
to a vacuum tube where a low mu tube such
as a I2AU7 with its low plate load resistor is
used when power is desired in t he output and
a 12AX7 with its high plate load resistor is
used when only a voltage gain is desired. Care
must be taken as you reduce the collector
load reststor that you don't exceed the maxi
mum collector current for the particular tran
sistor used. however with the test cireuit as
shown in Fig'. 2, this situation is not at all
likely to happen.

By now you have arrived at some definite
conclusions, no doubt. First; the base bias, it
should be called current instead of voltage,
is relatively critical for a given set of condi
tions, but the exact value of RI and R2 is
not at all critical, as long as the correct ratio
is observed. As a general statement, if your
stage is operating in a high temperature en
vironment, or the transistor has a high col
lector current it is well to keep R2 resistance
relatively low, say around 5K or so, and ad
just RI as required. However, if the operat
ing conditions are OK then R2 can be of any
value up to an open circuit with RI again ad
justed for correct base current. Two; R4 acts
like the cathode resistor of a tube circuit, i.e.,
it is degenerative when not bypassed, thereby
allowing higher inputs without overloading
the stage, but in so doing it reduces the gain.
Three; R3 can be of high value when the stage
has a high impedance load but must be re
duced as the stage load impedance is reduced.

Now let's go through a two stage amplifier

-15 VOC

" R'
R'

"R'
~~ ,1---0, ~1
~~t ~

IOml

m'
R2 R' n

.1.

c
0--1
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Now replace the transistor and battery and
apply 40 millivolts to the input and again ad
just for correct base current as shown by an
undistorted output. As this will be the output
stage of your preamplifier and you will be
feeding the high impedance input of your main
amplifier which uses tubes, the input im
pedance probably will be around 500K. Use
this 500K ohm resistance value for the tester
load, and after Rl and R2 are adjusted for
proper base current. measure your output.
You will probably have an excess of one volt.
If so, turn R4 clockwise, putting resistance
into the circuit, until the output drops to the
desired one volt. Now remove the battery and
transistor, measure the resistance values and

for your tape recorder head output for an
example of how this tester can help you. The
circuit is shown in Fig. 3. Let's say your head
puts out 2 millivolts and you want an output
of one volt from your amplifier. This repre
sents a voltage gain of 500. Let's aim for a
gain of 20 in the first stage and 30 in the last
which will give us the 500 with a little to
spare.

Connect your transistor, known or unknown,
into the test unit as previously described and
adjust R'l and R2 for proper base current
(bias). Now since this stage feeds another
transistor stage the load resistance is rather
low, the value of 2,000 ohms being about cor
rect for a grounded emitter circuit. Connect
a 2K resistor across the tester output and
measure the output. It probably will be below
the 40 millivolts required for the gain of 20,
(notice we are not using any R4 in this stage
so turn this potentiometer full counterclock
wise). Now reduce the value of R3 until the
40 millivolts are obtained, readjusting RI for
no distortion if required. Remove the battery
and transistor and measure the resistances
in the transistor lead circuits. It is always
best to remove the battery first as you can
damage a transistor by the current surge if
you remove or replace it with the battery con
nected. Rl plus R5 and R2 are measured from
the test point (TP) in the base lead to the
"hot" battery terminal and to the ground re
spectively. Measure from the test point in
the collector lead to the "hot" terminal for
R5 and mark the values found on the diagram
for Rl, R2 and R3.

(\)
•

20'e vec

34 73 MAGAZINE



NET
PRICE

$275

you a re all set to build the a mplifier. Your
input a nd interstage coupling condensers
should be large as indicated beca use of t he low
input impedances of t he transistors, other
w ise you will lose ga in, especially at t he low
frequencies.

You now have a transistor a mpli fier "de
s igned" without even knowing, at t he start, if
your transistors were N PN or PNP.

This am plifie r is a simple circuit to design
and I have described a simple "tester." You
can make a tester as com plicated as you wish
by addi ng meters to the var ious element legs,
provisions for external loads of various kinds,
such as transformers, etc. Even provisions for
applying feedb ack circuits if desired. I think,
however, that t his tester as is, will get us
started on t he right track and especially it will
allow us to u se our old transistors which we
may have on hand and for which we have no
data.

It's simple and cheap to build-go to it.
• . . W6E UM

Tapping Polystyrene
Here is an easy way to tap polystrene, luette, or

p l£"x ig la ss 50 often used to support coils and rf carrying
components. Drill a hole slightly smaller than the screw
to be USN. fasten the screw on a "self holding" screw
driver and heat over a flame. The screw will then neatly
cut the threads. Be careful, though, not to get it too
hot, •• • W71NX

Tube Sockets to
Crystal Sockets

Tube sockets make very usable crystal
sockets in an emergency. An octal socket will
hold 2 FT-243 crystals. For the smaller H C/ 6U
crystals, ( .050 dia., .486 spacing) a 9 pin min,
socket will hold 2 crystals.

To adapt the smaller pin (.05) H C/ 6U to
the larger (.093) pins, slip the pins from an
old octal t ube over the pins on the crystal. T he
pins can be soldered to make it permanent but
do not use excess heat.

... WA2INM

Pilot Lamps for Compact Equipment
Miniature pilot lamps that take up little room and

draw a very small amount of current can be made from
NE-2T pigtail neon lamps. They can be used with 115
volts ac by p lacing a 200,000 ohm resistor in series. The
lamps can be panel mounted in rubber grommets that
have %" inside diameter. • •• W 71NX
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~Wtlh [h9iheel4h9 Ce.
SSB Transceiver

S W - 175 3.5-4MC, S W -1 40 7.2-3 Me
SW-120 14.2-14.35 Me

If it's watts per dollar you want
If it's receiver per dollar you want
If it's operating p leasure you want, H om e o•

m obile. Check th is one.
130 watts PEP input to 6DQ5 Power Ampli

fier.
H igh frequency crystal l a t tic e filter; 3 K c .

nomin al bandwidth, used for both transmit
and receive,

Unwanted sideband down approximately (0
db. Carrier suppression approximately 50
db.

Tra n s m its automatically on recetvtnz fre
q u en cy .

Exceptional mechanical, electrical and ther
mal stability. Frequency is practically
unaffe cted by voltage or t em pe r a ture va r i
ations, or by vibration when driving over
rough roads.

Re ceiv er sensitivity better th a n 1 microvolt
a t 50 ohm input.

Smooth aud io response from 300 to 3,000
cycles provides excellent voice quality for
b oth transmttttnz and r ecei v in g ,

Control system designed for greatest ease of
mobile operation. Front panel controls in
clude: Main Tuning, Volume, Carrier Bal
a nce, Microphone Gain, Exciter Tune. P .
A. Tune, P. A. Load, T-R Switch. Supply
On -Off' SWitch, a nd Tune Switch,

M ain Tu n ing control is firm and smooth ,
with 16:1 tuning ratio. Calibrated i n 2 K c.
increm en ts ,

T r a n sce iv er produces approximately 25 watts
carrier output on AM by simoly adjusting
t he Carrier Balance control. Receives A M
stznats very satisfactorily.

3-Circuit microphone jack provides for Push
to-Talk operat ion.

POWER SUPPLY REQUIREMENTS:
275 volts DC, nomina l, at 90 mo., receive and trans_

mit.
650 volts DC, nominol, at 25-200 mo.• transmit only.
80 volts DC, negative bias, at 6 mo., receive ond

transmit.
12.6 volts AC or DC at 3.45 a mperes. for filaments .
Heath HP-10-HP_20.
A r ev olution a ry new de
sign by Swa n E ngineering
provides single sideband
commu nication at a sur
prisingly low cost. T h e
one-band design giv es ex
ceptional high quality
per formance in all re
spects on the chosen band.
T h e following models a re
available-
SW140-SW1 20

ElLIOTT ElECTRONICS, INC.
418 N. 4th AVE., TUCSON, ARIZ.
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Improved
Jerome Horwitz W4H BO/2
17 Birchwood Le ne
Levittown, N ew Jersey

"Simplified Break-in"
SOME time ago t he author described a s imple

break-in system which was easy a nd cheap
to construct, relatively sim ple to install , and
had no relays. '

However, after considerable on-the-air op
e ra ti on , one or two shor tcomings of the syst em
became apparent, and it was decided that
these would have to be corrected.

The principa l source of trouble was the
electronic T R swit ch . Lack of reliability (too
often replacement of the tube), coupled with
poor weak sig na l performance on t he higher
bands, indicated that the TR switch would
have to go, even if a relay would have to be
subst itu ted .

The second bothersome point was t hat the
side tone oscillator wa s slightly "clicky" when
keyed, and did not have a particularly "list
enable" tone. :'\Iodiocat ion of this circu it, then,
was al so indicated.

In the earl ier uni t t he key down gain was
variable for all modes of emission, so that
on A::\I or SSB the control had to be turned
to minimum gain. The addit ion of a switch
allowed th is to be taken care of more easily,
but st ill left somet hing to be desired. Thus a
third modificat ion provid es full muting on
AM a nd SSB, bu t left the key down gain
variable on CW. I n addit ion t he sidetone had
to be turned off manuall y on AM a nd SSB.
This was made automat ic in the new unit.

As wit h the earlier version, the rev ised sys
tem was applied to a Heathkit A pache trans
mitter a nd a Hal licra f' ters SX-IOO receiver.
T he adapt ion of t he system for use with other
comhinations of equipment will be d iscussed
later.

T o replace the T H switch a sma ll light
r ela y was chosen a nd used as a TR r elay.
T he schematic of the associated circuitry is

'M

,.

."'"lOOK
er-e "', RECOVERY OR'

AM KEY , • =
"" ••rte a

PAlOI AF , TO PAT01
sos roe; • • " "". ",,.

~I' we RECOVERY"G '"
,

: 6ALS •.., • ,,... ,
G'" • ' -~ ~. ,,.

0. , ,,,1 .!.12AlJ1

f OO' • a
t l2AU7 •e- ,.

"' r - 105 YOC,W
\C- ---2201( ow :;:::; '

-10: VOC
• """ ". •, V'" AW SSB• :?) i 6ALS '00 ' ."'"KEY 00\111' ''' GA.... .""sse u• S CR' ... ~-

-,.n -
r ' 00'

~~
vee ,

'"' VO!.U..,.Ezoe, CI- 8, • PIN 4

K~n.=s
--- '" """"- t l2AU7

4701( •""" 4 70 :: KEYED SIOETONE A..,.Pseeroe ...., "sc '"
-IO~

va "'" " . -5V3GT ~-' !. 1"" N07ES

",,:.
VRI05 =68M , RI OEPE~S ON RE CEIVEA SEE

- l\ OJ F'Il.GE 24 QST JUljE 19' 9-

"...,-"; 2 fl2 • t:~= .J\. WHERE E IS THE'T "'., J: 101fl1450WV - " ""
VOLTAGE ACROSS THE 4 0 ml

• VRlO5 'w I "I50WV CAPIl.C1TOR
110 VAC

~-
, " Pll.TQj" IS P~E ~PIIoTCH OF

l'Jo = YOUR CHOICE,
U • CAl 8 CR2 - PlY AT LEAST 150•

~6.3VAC
· ,COO {SILICON TYPESI- • vee

36 73 MAGAZINE



-

.'~••,...
,::' It . !
•• M
.... ~
• •

••

. " " "" 01<1•
........,.. ,Itt .,

~ -~

NEW FOR

YOUR STATION

SlC-1OO

....~~""
- -.~

KOA

.01"'" I
KI-e

KHOOOO JI.. COIL

"'1"

,
""-2 1-::===~:::~~::JCOL 3r-

4 or...,"" 't--of I
; ". -e-

GfC •

-

The Wate r s Unive rsal
Hybrid Couple r is t h e suc
cessor to the Phone Patch,
It will connect rece iver.
t r a n s m i tt er, m ic rophone .

speaker and t ap e recorder to a ' ph o n e l ine, You r
ta p e reco rde r now become s a u se fu l a nd interesting
accessory in your sta tion,

Wi th ON E switch a nd NO adjustments you can:
1. Run a su ccessf u l a utoma tic Phon e Patch .
2. Sim u lta neously record BO TH sides o f QSO or

PATCH .
3_ Reco rd now - p layback late r QSO o r 'phone.
Unique and simple t o opera te . U ses a n ew wide

ba nd hybrid network with an ea sy to set-and.Iorget
broad balance null control. Convenient t e rm in a l s and
standard eudfo-type connectors. Operates either
VOX or push to talk w ith AM or SSB with any high
impedance microphone. crystal or dynamic. Mounts
horizontally or vertically. Requires no power. Com
pact s ize: 6V2- wide, 21~- high. 8%- deep. Attractive
two-tone gray fin ish. Furnished complete with insta l
lation instructions and easy-to-follow set-up pro
c ed u res. Adds hours o f p leasu re a nd utilit y to you r
s tation . $ 49.50. O rder t od ay f ro m any of t h e fol ·
lowing dist r ibutors:
H AR RI SON RA Di O CORP. , 22~ Greenwich st., New York 7
NEWARK ELECT RON ICS COR P., 223 W. Madl S(ln St..

ChI. 6, 111.
RADI O SH ACK CORP., 730 Commonwealth Ave.. BOliton 17
EV A NS RA DI O, IN C. , P. O. BOl 312. Coneord, N . H .
T H E LE W BONN CO.• 67 S. 12th St" M in neapolis, M i nn.

WATERS MANUFACTURING, INC.
WAYLA ND, MASS.

t-c-H or w lt e, " Sim l ,l i fi ('t! B reak -In Cen trot," p , 24, QST.
J une, 1969.

Fig. 2
shown in Fig. 2. In the syst em here all of
this circuitry is mounted in a small minibox
which is fastened to the back of the trans
mitter with self- t a pping screws. The box is
located neal' t he output connector on the rear
a pron of the rig. Where this box is placed is
not cr it ica l, but it should provide a shielded
enclosure around the relay for best results.
In this vein, if it has not already been done.
it would be well t o replace the input connector
to the receiver with a coax fitt ing.

Figs. 2 and 3 are the schema t ic and int er 
unit ca bling diag-rams respectively. On CW
the circuit is keyed at key j a ck J2. The NE-2
Sidetone Oscillator runs continuously and the
key removes the hlocking bias from t he keyed
s idetone amplifier, allowing the output to be
fed to the receiver, Diode V:JB a llows t he key
action to be fed to t he rest of the circuit on
C' V, but prevents keying of the monitor on
AM and SSB.

Closing the key also grounds the plate of
t he diode V3B, bringing its cathode up to
a pproximately ground potential. This removes
t he - 105 volts of bia s from that point, allow
ing VIA to conduct, muting the receiver to
an extent determined by the cathode voltage,
which is set by the key down gain control. I n
addition the coil circuit to the relay is closed,
operating the relay, I n addition to removing
t he receiver input from the a ntenna a nd
grounding it, the second contact grounds pin
5 of connector K1-B ( Fig. 2) , This is the line
marked "Rig Key," and grounds the key line
in t he transmitter and removes protective
blocking bias from the final a nd modulators.
Diode V3A insures that the receiver sta ys
mu ted unti l the relay opens.

CR3 prevents receiver muting when the
t ransmitter power is off, and CRt prevents the
spot ting circuitry in the transmitter from
keying the blocking bia s on the fi nal and modu
lators,

On A l\T either t he int ernal or the remote
plate swit ch is used a s a transmit-receive
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switch. When the switch is on the internal
relay in the Apache is activated, and grounds
the line at TX-14B. This is the AM key line,
and when grounded it keys the relay and the
CW muting circuit through CR2. However,
it al so keys the A:\IIS8B muting circuit V2A
which overrides VIA and provides full muting.
The final and modulators are normally biased
to cutoff to protect them, and these are keyed
on throug-h P in 5 of TX-I-A, which is the
original accessory socket on the rear apron
of the transmitter.

On 8SB the lead from t he VOX relay in
the 88 B exciter is plugged into J 2. When th is
is keyed to ground the antenna relay and t he
mu ti ng circuits beha ve a s on A M.

CR t is used to partially clamp the AVC
line to a bias slightly greater t han t hat eX4
pected for a very large sig na l. In effec t CRI
helps the receiver recover very fast for strong
sig-nals, and s peeds up the recovery consider
ably for weak ones. Switch 8 1 provides fa st
recovery for all sig na ls , but reduces AVC

vac relay in the Apache. Note that the con
tacts and coil connections have been r ewired.
The relay does not operate at all on SSB or
CW, but only on AM. The contacts at TX-l-B
are used to key the break-in circuitr-y on AM.
Be sure to notice that the lead from the plate
switch has been disconnected from the key
line, so that the TR relay actually keys the
rf, This is part of a rather complex interlock
ing arrangement that protects the receiver
from receiving a dose of 150 watts of RF and
prevents the modulators from operating with
out load or t he fi na ls without drive. I f for
any reason the b reak-in unit should fail to
operate, t he T R relay wou ld not key t he t rans
mitter, kee ping the modulator a nd fi nal biased
off t hrough t he bias key line. ( T his prot ection
does not , of course, protect against f ailure of
some component in the transmitter itself, such
a s t he dr iver tube.)

Figure 4B s hows the modifications to the
rest of the control circuits. T he keying half
of the plate s wit ch is disconnected, a s men-

TX-I- B
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Fig. 3
tioned above. Pin 5 of the accessory socket is
now active on AI\[ and SSB, when it is used
to key the final and modulator. On C'V the
s pot t ing reia)' keeps the final (the modulator
is off because K2 does not operate, removing
screen voltage) on except when the spotting
switch is pressed. This allows spotting to be
accomplished on C' V without t urni ng off h igh
voltage. Note that P in 1 ( remote key on A M)
is now connected to t he internal key line on
a ll modes. Keying is not done t hrough t he
t ransmitter key j ack, which would defea t the
protective features of t he system by a p plying
fu ll power to the receiver input. T he system
is keyed through J 2 on Figu re 1.

It m ight be well to poi nt out that jack
8X-I00-A is the original accessory socket on
the 8 X-100 receiver with certain pins removed
from their former circuitry and reconnected.
The steps to take here shou ld be fairly obvious
for those who are using S X-IOO's, and similar

110 terminals should be made available on other

action when it is closed .
All of the silicon diodes could be replaced

b)' 6AL5's or equivalent. However eR3 and
CR4 are wired r ight into the plugs at which
they are shown in Figure 3, so if th is con
venience is des ired then s ilicons will have
to be used at this point.

Figure 4 shows t he internal modi fi ca tions
to the control circuitry in the Apa che. T he
fi r st modi fication, which is not di rectly con
cer ned with break-in , but which is shown in
F ig ure 4A f or t he sake of completeness , con
cerns t he addi t ion of a relay to enhance
spot t ing operation. 'Wit h a T R switch or relay
the amount of sig na l sup plied by the Apache
VFO is extremely strong at the rece iver input,
so that it is somet imes di fficult to hear the
st a t ion being zero-beat through the VF O.
whether or not this is necessary will depend
on the particular transmitter used, as will
whether or not contact KI. is needed.

Relay KI in Figure 4 is the original
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•receivers.
The 500 ohm AF out put is for the phone

patch which is built into the sa me box here
at W4HBO, and has nothing to do with break
in. However, in the interest of st at ion neat
ness this lead may just a s well be bundled
with the others into one neat cable. The lead
af input is connected through a 220K to the
grid of the last of st age in the receiver.

This unit may be relatively easily adapted
to other transmitters. If the rig is not keyed
by the grid-blocked method, then the addition
of a keyer tube will be necessary. Suitable
circuits for keyer tubes have appeared in the
Radio Amateur's Handbook, a s well as other
publications, and will not be discussed here.

The modifications to the mode switch will,
of course, depend on the particular rig, and
the circuitry involved. However, the principle
involved is as follows: On CW pressing the

spot t ing switch should apply full bias to cut
off the final and driver, and if necessary, re
move scr een or scr een and plate voltages from
the driver. On AM spotting will normally be
done with high voltage off. In my unit the
spot t ing switch is inactive with high voltage
on, on AM. The modulators and final must be
biased to cutoff on AM if the high voltage is
turned on but the keying circuits fail to
oper a t e.

This unit has been developed over about a
one year period, and at this writing has been
in operation in its final fonn for several
months. Although the writer does not claim
perfection by any means, this system does pro
vide smoot h and reliable break-in operation,
a s well as tying together station control func..
tions on AM, SSB, and C\V. It certainly was
well worth the time and effort involved in
building it. . .. W4HBO/2
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Amateur Moonbounee

on 1296 me
Some practical aspects

Don G oshe y W6MMU

Q UITE a few years have passed since the
amateurs first closed the two way earth

moon-earth path. The early efforts were cen
tered around 144 me, since at that time, this
was the only amateur band for which satis
factory equipment existed. Even with one
kilowatt transmitters, large antennas, and the
best receivers, a return signal from the moon
was, and still is , marginal.

Now, as well as then, it was known that
much better results could be obtained by go
ing higher in frequency. The 1215-1300 me
band seemed like a good bet for a long time,
but sufficient power was not available, either
from unst able or crystal controlled sources.
At t he other end of the circuit, commercial and
particularly amateur receivers, had not
reached a degr ee of perfection su fficient to
generate much interest in 1215-1300 me work.
Fur ther, mos t amateurs had not yet become
on speaking terms with the king of microwave
antenna s, t he parabol ic reflector.

I n 1961 the situation has vastly improved in
a ll phases but one. Before discussing har d
ware, however , let us turn our attention to
t he two way path loss equation of Figure 7
for a moment . If t he equation is arr a nged
properly, it yields s ignificant f a ct s to the
amateur int erest ed in Moonbounce work.

Stripping the above equation of its mathe
matical cloak, it shows that the received signal
IS :

1. Directly proportional to the fourth power
of the dish diameter,

2. Inversely proportional to the square of
the wavelength,

3. Dir ectl y proportional to the transmitted
power.

4. Inversely proportional to the fourth
power of the distance between the earth
a nd the moon.

Figure 1 is a block diagram of a complete

Figure 7
Th e ratio of th e power rec eived to the power
transmitt ed, a ssuming the moon to be a perfect
reflector, and no Farada y polarization rotation ,
•
IS:

PM 1l'2 0ld4- .
PT lO24 -.' If'

Where '7r = 3.14; D = Diameter of the moon :
d = Dia meter of th e parabolic reflector ;
h = wa velength ; a nd R = distan ce to th e
moon, all in compatibl e units (the eq uation
ma y be easie r t o work with when inverted).
Ap erture efficiency of th e d ish is assumed to
be 50 %.
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•
TMC Model GPT-350

provides

AM • CW • MCW • FSK WITH A LINEAR FINAL
TMC Models GPT-350, General Purpose Trans

mitters, provide AM, CW, MCW, and FSK modes of
operation with up to 350 wa tts PEP in the frequency
range of 2 to 32 megacycles . The GPT-350 features a
linear RF final amplifier and offers a wide range of
audio inputs with push-to-folk operation and three oven
contro lled crystal positions or VMO.

The modulor construction of th is compact trans
mitter affords an economical means of changing to
SSB modes of communication by the addition of an
SSB exciter when this service is req uired .
PAl·350 Amplifier OCDM - DOT Approved.

. .. for [urtber Iniormation all these and other Models contact

THE TECHNICAL MATERIEL CORPORATION
Wo rld W ide Suppliers 0/ Blea ronic Commenicetion Equipment

MAMARONECK. NEW YO~K

OTT AWA, CANADA • ALEXANDRIA, VIRGINIA • GARLAND, TEXAS • LA ME SA , CALI FORNIA • PO MP ANO BEACH , FLOR IDA



than a large one th at is aimed in accur ately.
Also given in Figure 2 is the time for the

moon to travel from the center of the beam
to the 1 db point. This gives one an idea of
how alert the operator must be if manual
t racking is used. For any dish 8 feet or larger,
a telescope attached to the rotator is essential.

Fi9ure 2
Time.

Minutes
Beamwidth. Degrees Center Dteee-

Diameter Gain. DB 3 DB 1 DB Tol DB tivity

2 Feet 16.4 27.0 15.0 30 44
4 Feet 22.5 13.0 7.5 15 178
6 Feet 26.0 8.7 5.0 10 400
8 F eet 28.5 6.5 3.8 7.6 710

10 Feet 30.4 5.3 3.0 6.0 1,100
12 F eet 32.0 4.3 2.5 5.0 1,580
14 F eet 33.4 3.7 2.1 4.1 2,180
16 Feet 34.5 3.3 1.9 3.8 2,810
18 Feet 35.5 2.9 1.7 3.4 3,550
84 Feet 48.9 .63 .36 .7 77,500

I oe II[ AUWIOTtl •
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circuit. Note that with 500 watts output, an
8 foot dish, a 2db receiver noise figure. and a
600 cps bandwidth, the return signal is typi
cally 18 db below the background noise. Con
siderable additional improvement is needed for
armchair copy!

As the path loss equation shows the received
signal to be proportional to the fourth power
of the parabolic reflector diameter, this area
is the most vulnerable to improvement. An
18 foot dish has 7 db more gain than an 8
foot one, both going and coming. This would
reduce the deficiency discussed earlier to only
4 db. However, an improvement such as this
does not come about without the expenditure
of considerable care and effort. Holding the
necessary mechanical tolerance becomes more
difficult on larger dishes. The overall toler
ance should be no more than ± 9/16 inch
deviation from a true parabolic curve over the
entire surface. The larger dishes are neces
sarily heavy, and require a well thought out
rotating system. The aiming requirement for
large dishes is further complicated by the fact
that the beam becomes narrower as the dish
diameter is increased. Figure 2 gives the
significant characteristics of a number of dish
sizes. The 1 db beamwidth is significant, as
this becomes 2 db for a two way path. If a
signal is "nip and tuck" with the noise under
optimum conditions, it will be 2 db below the
noise when the antenna is oriented at the 1 db
point. Ther efor e, a smaller dish is better

•
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$36.99

Complete ly co/ jb rCJled
Fre q . coveroge

1.5 to 3 00 M C in 6 rCJngu

GRID DIP METER
WIRED - READY TO USE

W ITH FR EE

Ro ng es co lor·code d to mo leh coih. un d omped I
MA me te r. Va riablol sen sit iv ity controt for op ·
l imum grid cunen t edjustm en t. Ca l ibra ted d ial ,
adiustable ha i rl ine. al low s p recise a ccura cy .
Pho ne joc k permits u se a s mo du la tion moni tor .
O sci llotor lube is OAF" . 6'h x J ill x Jlh " . 6
co ils suaptied. l l l V, .50-00 cps. 2 lbs . Impoded .

20,000
ohms per volt
MULTITESTER

• High .ensil iY ily _ 20,OOO~/V

• New des i"n: wide scc te o re
• Compgres with . VI " mete "
• Meosures 3 1f."W x "'h "
• Compact block bokel ite ce le

DC V. ron"." 5 ·25 ·2.50 ·500 ·2500
@ ao.cccc ~r V.
AC V. ronges , 10 ·SO·100 · 500·
1000 @ ro.occo ~r V.
DC ( urre nl, s.o /la. 2 .5 mO .

$6.9S

Single Bond' '0250 MC .

R.F. FIELD
STRENGTH METER

Model SA·10W

$23.95 2 -unit sel

TRANSISTORIZED
TELEPHONE

INTERCOM SYSTEM

•
-

SEND f OR FlfE CATAlOG

Available d irect or fh rou gh
your locol di$'ributor

Model PSI.1 2¥i. x J¥i . x 1' 1'"
Cam pacr! 5ensitive 1 Checks o nlenno e fficiency.
lood match ing , elc . Req uire s no bOiler.,. Ot olhe r
powet source. Rf mea.ured o n aHurere me ter .
Tel~ scop i n g anrenno to lOll. .. . Ea rpho ne jo ck
p roy ided fer mo niloring: cese has powerful mag·
net 10 gr ip fender. etc. Impo rted.-------

fULL·SIZE PHONES w / SPIRAL COROSI
Id eo l for few feel o r u p 10 9 miles. Ea ch p hone
has sepc rc te red bullan . which when depre..e d
""nds p teasing sig na l lo ne ; bl a ck bulton lo r
talk ing . Re ce iye r is 'ronsistorized crystot un it:
t ronsm ille r is co rbon un it. Ea ch un il has spira l
p hone cord. Operat io n req u ires no swi rchin g.
Use seye ra l un its tagelhe r. Imported .

"-----
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MODEL, 8S0"
$35.00

COMPLETE SERVICE

" YO UR FRIENOLY SUPPLIER"

EVANS OFFERS

MODEL, 851
$16 .150

• To HAMS - - - By HAMS
(1 2 licensed employees)

• EQUIPMENT a nd COMPONENTS
(Ham . El ectron ic - Electrical)

• TRADE-INS
(on new or used units)

• TIME PAYMENTS
(nexible. financed ourselves)

• ENGINEER IN G DEPARTMENT
(back ing all equipment sale sl

• RECONDITIONED EQUIPMENT
largest inventory in the Northeast

• EXPERIENCE - - - 26 years as :

Now-Pi-Network inductors specially
tailo.red for your needs. Here are highly.
efficient, super compact tank coils in.
corporating the unique feature of inte
gral band switching.

Model 850A and M odel 852, now
complement the famous B&W Model
851. All are designed for single or parallel
tube operation on 80, 40, 20, 15, 11 or 10
meters, with top efficiency in Class "C"
or linear operation. Windings give ample
current carrying capacity with optimum
uQ" over the entire operating range.

See these superior B&W inductors at
your dealers now, or write B&W direct
for detailed information.

BARKER & WILLIAMSON, Inc.
CRlldiO COll1l1ttllliCaHoII .8quipmclIl gillCC 1932

BRISTOL. PENNSYLVANIA • STUlwell S -5681

PI NETWORK
COILS r6

R<Q
PUMP FREe.

SIGNAL FREQ. .,j~ IDLER ,
: 3 :f: •T

lJP~C

OU: 3 E

Amateurs wishing to construct their own r e
flecto r would do well to consider focal lengths
somewha t greater than usually found on dish
es available through sur plus channels, a s toler
ances are a li t tle easier to hold and slightly
more ga in may be had with increased focal
length. Pla ne parabolas simila r to the one ap
pearing in a recent QST article seem of
limited value, a s the driven element for th is
type of unit is exceedingly complex. The focal
length of a parabola may be determined quite
close ly from the followi ng re lationship :

f = (diameter) 2

R 1$ HEGAlNE WHEN IDLER IS neec TO
LO¥I£R SlO£eAtI), F. - Ff;, AN) POSITIVE
'MEN ltl.fR IS TIMED to UPPER SDE8ANO.
F" .. Fi.

16 (depth)
The numbers given in Figure 2 indicate

that the biggest job may well be in the con
st r uction or acquisition of a suit able rotating
syst em, especially if the a ntenna is large. T he
Two Meter and Down Club was for t una te in
locating an SCR-584 Radar Pedestal on the
sur plus market. This pedestal ha s ext r eme
rigidity, is well built, and weighs 2400 pounds.
The six foot dish made a nice cradle for carry
ing the eight foot reflector, now in use. A
larger dish will be subs t it u ted if and when
one becomes available. The syst em is presently
being aimed with a war surplus 8 power t ele
scope with illuminated cross hairs. Four mi ni
ature sola r cells have been purchased for in
corporation in t he eyepiece at the proper point.
With the sola r cells, we hope to dr ive a de am
plifier which in turn will energ ize two Teletype
relays. The Teletype relays will actuate four
heavy duty relays, which in turn will cause
the proper motor to turn in the proper d irec
tion to keep the antenna beam on the moon .

Since the received signa l is inversely propor
tional to t he squa re of t he wavelength, best
results are obtained by going to a s high a
frequ ency (as shor t a wavelength) a s we can.
This upward trend in frequ ency is limited by
the amount of st able power we a s amateurs
ca n generate at increa sing frequencies, a nd
by our ability to build sens it ive and st able
receiver s. The com promise presently seems to
be 1296 me.

A great challenge for a mateur enthusiasts
is offered in t he field of receivers, particularly
in parametric amplifiers and detector circuitry.
While the principles of parametric a mplifiers
have been covered suffi ciently well f or now,

Fig. 4
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straight through amplifier, t he frequency
stability of t he received signal is preserved.
T his is not the case with either up-converter
configurations. Wit h up-converters, the atahil
it>' of the ampIfied signal is that of the pump
oscillator, which in most cases, is some sor t
of self excited oscillator. However, if the am
plified signal is ag-ain mixed with a portion of
t he pump oscillator output, the [requencu in
stability factor is cancelled, and a stable signal
r esults a t the sa me frequency as the input
signal. Such a system is t hat of F igure G.

low noise figure; OR. the paramp gain must
be quite high. It is for this reason that the
USB up-converter (Figure 3) has limitations,
as its gain is much less than the LSB or
straight through systems, a nd low noise fig
ure stages to back up t he p ur arnp are hard to
achieve at t he upper sideband freque ncy.

T he LSB up-converter has received little
attention by amateurs to date. Since at least
one commercial manufacturer has utilized this
syst em, it mu st possess some merit. With the

c"_' ,;-----,'"',. 0 , •"'0 .

Fig. 5

good workable hardware is non-existent a s
far as can be determined. Several of the avail 
able designs have been tried. All have been
made to work. but none work without consid
erable t inkering. None are relibale . This is a
fi eld t ha t requires t he teamwork of t he elec
tronic wiza rd and the mechanical genius wi th
access to some machine shop facilities. Tech
nique, rather than theory, needs to be devel
oped.

Figure 3 is a su mma r y of characteristics
of the different types of parametric amplifiers
often mentioned in the literature.

Figure -t shows the equivalent circuit of a
pat-amp. The class within which a particular
a mplifier fa lls depends upon from which termi
nals the output is taken, which sideband is
selected by t he right hand tank, and the pump
frequency.

Figure 5 gives the classical SYSTE~I noise
figure equation. The point to notice here is
that, ideally at least, the paramp contributes
no noise whatever, and that the overall noise
figure depends upon the noise figure of what
succeeds the p a r -am p, divided by the gain of
the paramp. F or best r esu lt s, therefore, the
remainder of t he system must have a very

NF'o • SYSTEM HaSE F IGURE . h
NFl • PARAMP NOSE FIGURE. 1+ 'F'\,loooe
'*'2 • SEcot«l STAGE NOISE: FlOtME. ' .
GI • GAIN OF flllf16Mf'

Fig. 3

T)'J)t" of Ou tput Id ler Noise
Amplifh'r F req. Tank Stability Gain F igure Note

1 + f .
Straight f . f ,-f. Unstable T heoret ically - 1
Thru Amp i No Limit f,

f, 1 + f .
USB f, + f . Not Slable - - 2-4
Up-Converter Required I f . f ,

1 + f.
LSB f. - f . Kot Unstable T heoretically - 1-4
Up-Converter Required No Limit f ,

2(l+f.)
Degenerate f. l'\ot Unstable Theoretically - - 3
Amplifier Required No Limit ( f, )

f .
Down-Convert er f, - f p f .-fp Stable - (Loss) 3

f,

1.

2.
3.

4.

These types are termed negative resistance or regenerative. Their gain is limited In prac
tical cases, to that which can be obtained without oscillation.
USB = "Upper Sideband"; LSB = "Lower Sideband."
The last two types are of little interest to amateurs, and are included here for complete
ness.
While the idler tank is not required for these versions, the equivalent is generally used
fo r the sale p u rpose of rejecting t he unwa n ted sideband, or, passing the desired one.

r,,=Pump Freq uency
f, = Idlt·1' F n'l luen{'y
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radio crystals
and quality
electronic
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• Amateur Crystals

• Commercial Crystals

• Citizens Band Crystals

• Transmitters

• Oscillators

• Converters

• Transistor Subassemblies

• Power Supplies

• Citizens Band Transceivers

• Citizens Band Antennas! Accessories
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This system is especially suited for slow FSK
when receiving signals from another station
via the moon.

80 far, each point we have touched upon
has been one which the most eager of amateurs
can br ing under control. P erhaps t he real ob
stacle is in tr ansmitter power which in a
general sense lies beyond our control, in that
sui table devices cannot be built in one's back
yard. Amplifying Klystrons seem to be t he
r ea l answer , but none seem to be available for
1296 me. The celebra ted E imac-Microwave As
sociates "Amateur" Moonbounce circuit em
ployed Klystrons origina lly intended for an
other f requency range. At one kilowatt input,
the output is discour aging. T he 1 K W FCC
power limit is obviously no drawback as long
as no means of exceeding it ex ists.

Vacuum tube systems appear to be impracti
cal at this frequency if any great amount of
power is involved. Discussions have frequently
revolved around the prospect of reducing fre
quency from 1296 to 1215 me to take a dvan
tage of improved vacuum tube efficiency. H ow
ever, the increased path loss resulting from
t he wavelength squared factor of the path loss
equation at least equals (or exceeds) any ad
vantage gained f rom that approach.

In conclusion, it might be said that the day
of t he ingenious, patient experimenter has
finally returned in amateur radio. You cannot
(yet) buy most of the t hings needed out of a
catalog or at the corner H I FI store. The 1961
amateur now ha s the opportunity and chal
lenge that faced his counter part of the twen
ties and thirties to devise his own hardware
and improve upon it, thereby advancing the
state of the art. . .. W6MMU

FM OUT

PHASE LOW I "'O\..1"AGE",,,1,.. D£TEC- ""roe FILTER 10000LLATOf'II

"'"ROM

"'"" 90'

L.. PHASE PHASE
OETECTOR ...t

NET WORk

AM OUT

s

The merits of the many types of detector
circuits have been argued for years by the
de men, a nd most of those arguments apply to
our problem. There is one type of detector,
however, that is quite different. This is the
so-called phase coherent detection system.
There are several f or ms of this circuit, but
probably the most useful will be the one shown
in block form in Figure 8. Briefly, this circuit
allows one to reduce his effective bandwidth
almost as much as he pleases, provided slower
and slower lew keying rates can be tolerated.
A 5 cps effective noise bandwidth, can be
achieved without undue difficulty using t his
system. This reduction would give 20 db im
provement in receiver sensitivity, without
changing the if strip. If the phase detector
system is handled properly, there is little in
crease in fr equency stability requirements as
would be associated with the same bandwidth
accomplished by the more orthodox methods.

PO,

Fig. 8

Stabilizing Mobile Oscil lators
Bud Copping
P. O. Box III
Lakeshore, Cellfomie

H ERE is a circuit which I feel should be
incorporated in all Mobile 12 volt trans

mitters, receivers, and transceivers, whether
home-brewed or commercially conceived. It can
be added to existing equipment fairly easily,
using three or four small components. Most
well-designed communications equipment sup
plies regulated voltage to the screen and plate
of any self-excited oscillator, such as VFO,
LO, and BFO. However, this is only half the
story. The oscillator heater voltage should also
be regulated, certainly in mobile gear. The "12
volt" supply can vary from 10 volts (idling at
a stoplight at night with the lights on and the
rig energized), to 15 volts during daytime
highway travel. T his variation can effect more
than a 2 to 1 power dissipation change in an
oscillator heater (considering it a fixed r esis-

tor). The resulting cathode temperature
change will vary the tubes Gm and inter
electrode spacing. This can drive an otherwise
stable oscillator 'ape.'

In t hese days of single-sideband (the author's
mode of operation for the past ten years), and
VHF mobile work, etc., such a condition can
take all the joy out of mobileering. There also
is an important safety factor involved. No
driver should have to fight drifting equipment
and today's traffic at the same time.

Following is a simple circuit, which for
about $4 to $6 will allow only 1/10 of a volt
change at t he oscillator heater, even if the
supply should swing between 9 and 17 volts!

The following suggestions are offered-
1. Use a Zener Diode of 6.5 to 8.3 measured

volts (with 10 or 20 mils flowing through
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MODEL 5X-Ill.
Dual conversion
ham. band receiver
tuning 80-40·20-15·
10 meters. Select.

able sideband for optimum SSB reception; 100 kc
calibrator; T-notch filter for removing QRM: bend
sp-eed almost the width of the receiver for each band;
and dozens of other features. $279.50

ENJOY LIFE NOW - WORK THAT DX WITH HALLICRAFTERS
MODEL HT-37.
SSB-CW-AM on 80
40- 20- 15- 10 meters,
70-100 watts PEP,
enough to use bare
foot and wort the
world . Designed for

simplicity of operation. Everything has been thought
of: no TVI, VOX, calibrate on any mode, extremely
,t.ble VFO, etc. $450.00

........... MODEL HT·41.

R-48 SPEAKER.
Designed to match any of the
Hallicrafters receivers. 5112" x
7V2" speaker, 3.2 ohms. Has a
Fidelity Switch which selects

response or voice frequencies for ecm-
$19.95

MODEL HA-4.
"T.O. Keyer," For the CW
man who wants perfec
tion. This is is transistor·
ized keyer which features

a constant ratio of dot-to-space-to-dash over the entire
speed range of 8-18 wpm and 18-50 .wpm, A high
voltage transistor is used to key the transmitter.

$59.95

full fidelity
munications.

Kilowatt linear amplifier.
Designed to operate with
HT·37, this linear will match
any exciter delivering from
20· 100 watts. Runs 1000

watts PEP on sse, 800 watts on CW and 400 wafts on
AM phone. $395.00

MODEL 5-120.
Another popular
Hallierafters prec i
sion-built receiver
with many desirable
features: Covers

broadcast band 550-1600 ke plus three shert-weve
bands 1600 kc to 30 me. Wide slide-rule dial, separate
bendspreed tuning condenser, band selector, main
tuning. bandspread tuning, standby-receive, BFO/
Selectivity, AC on/off, 455 kc iJ.; power supply 105/
125 v 50/60 cycle ec/dc, 30 watts. Gray steel cabinet
with silver trim. 131/2" x 6" x 8¥~". $69.95

MODEL 5X-140.
This ham-band only
receiver has a beau.
Hlul Il q ht e d lull
length slide-rule dial
and covers 80·40-20
15-10-6 meters. The

controls are: Function OfF-Standby-AM.CW.SSB:
Phone Jack Idisconnects speaker): Band Selector:
Calibration Oscillator; RF Gain; Automatic Noise
Limiter; Selectivity control which varies IF selectivity
on AM and BFQ on CW and SSB; Audio Gain;
Antenna Trimmer; Calibration Reset ; Main Tuning;
end .11 1M, ln only 14 lbs. $124.95

SY 3-1196 TERMS MU 1-6683
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it). Target value is 6.5 to 6.6 volts, which
would a llow replacement of R2 with a wire.
A lesser voltage will not allow 6.3 volts at
the tube. A higher voltage will require use
of R2 in the circuit.

2. A power transistor with a high Beta (above
50) will give excellent regulation, but most
any unit should suffice.

3. In Negative-Grounded automobiles, bolt the
t ransistor d irectly to a metal heat-sink such

" as a cool part of rig's chassis, with only a
film of Silicone grease between (this grease
not essential at these dissipations). With
positive ground, transistor case must
be electrically insulated with a mica or

- anodized-aluminum insulator available with
the transistor. Also insulating shoulder
washers must be used at the screws to pre
vent grounding the case. A lug is then used
against the case to provide a connection to
the collector. If no cool area is available,
mount t he transistor on an outboard heat
sink fabricated of Va" aluminum of at least

__ 12 square inches area, exposed to ventila
tion. Lead leng th is not critical.

4. A 10 or 20 ohm pot. can be used as R2, and
adjusted to give t he desired heater voltage
at the oscillator tube socket (6 volt tube
plugged in) . The pot. can then be measured
and a fixed resistor substituted for it. A 2
watt rating should handle the h igher cur
rent heaters.

5. I t may be necessary to lower the value of
R 1 (but do not go below 82 ohms) . This due
to the use of a fairly high zener voltage, a
very low Beta transistor, a high current
tube load, or a combination of these factors.
R1 must be 'low enough to supply adequate
base current and some zener current, and
high enough to keep zener within ratings.
Some features making this circuit a

'Natural'-
1. At these voltages, zeners exhibit excellent

voltage / temperature stability and low dy
namic impedance. T hi s affords good regula
tion.

2. Most any power-type transistor should work,
due to low voltage requirement and ground-

•

+

RI
390 QI

•
c

---
YOUR
OSC
TUBE

R2
SEE
TEXT

+9TO 15v

od collector configuration which eliminates
l eO problems.

3. In negat ive grounded automobiles, case is
bolted directly to chassis for negative collec
tor connection and the best heat transfer.

4. A wide r a nge of 5 and 6 volt tube types can
be st abil ized. T wo or t hree 150 rna . heaters
can be par a lle led t o include 2 or 3 separate
oscillators with the same regulator. These
could be receiver local oscillator, BFO, and
transmitter VFO (all 6 volt).

Caution: Use a small hot iron when solder
ing semi-conductors, and apply hea t very
briefly. Observe all polarities carefully. Leave
t he pigtail leads full length if possible. Do not
apply ac to this circuit.

This device will soon see service in a home
brew mobile 75 meter 88B transceiver, com
bined with CB circuits. 'With this circui t , you
will enjoy a conversation piece ; a hybrid rig.
T his infers that you have flavor ed your vacuum
tubes with semi-conductors! A magic wor d
these days. See you on '75.' ••. W6FIR

P a r ts

QI- P N P Power type Transistor such as Motorola
2N1544. 2N1360 . 2N669.

RI- 390 ohm Jh Watt Resistor. Ohmite ere.
R2- Va lue selected to match obtained Zener Diode to

desired tube type. See text.
ZI-l W a tt 6.5 to 9.0 Volt Silicon Zener Diode such aa

Motorola IN3016B (6.8 volt 50/0 type) or IN3017
7.5 volt 20% type).

VI- You r oscillator t ube or tubes (see text)
Caution: Do not use a 12 volt heater tube here.

Substitute a 6 volt type equivalent for your existing
12 volt tube.

•

AN IMPROVED TANK AND ANTENNA
CIRCU IT FOR THE PORTABLE

KW TRANSISTOR XMTR

W retched Earhart K7NT E
1312 Hesther Lone, S.E.
Solem, Oregon

A FTER constructing the Coward Portable
KW Tr a nsi st or Xmtr t considerable dif

ficulty was experienced wi th t he t ank and
anten na circui ts. In the first pl ace t he tank
circu it heated up so much, the copper con
duced the hea t back to T R9 and caused a
failure in the u nit. Secondly it was found that

•~-"T--::> .rc::::::::::::::::::f--i--- FROMTUNNEL
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CUTS WIRING COSTS!

MODEL 24

$8.50
OFFERS YOU 6 SOCKETS WHERE YOU NOW HAVE 1

RATE D
15 AM PERES.

131 VOLTS .

Heavy duty feature s insu re long-life and com plet e •
utility for u se o n equipment or in shop or plant! _

SEND FOR lITUA TURE •
QUOTATIOH FOR SPECIAL UNITS ON REQUEST ...., ., •

WABER ELECTRONICS, INC. ~.~ :
'II ,,"Hancock & Somerset Sh. Philo. 33, Po. 11 " 1

Panel Mounted Fuu • Mou nli nll hr~

On-Oil Switcb • Silm Gray Seam lm
Pilot Liahl Harn merlone cue
Taullh . l. COldu l • "Il" Ground
Molded PIUll
U. L. Apprn ed Rlupl ules
Componenls • Adap lor r,u
Model24CI (Circulllr..", Type) $1G.5D

FREE I
Folder

S.. , IIr FlU list .,
lurl t~1I to Inhl.

:-'-:0 ' II oolal 11I:U1 ee
cutrec. Just IIflll ll
the- lever- Vlbroplez
D OES THE REST.
All IIartl preelalon
maehtned and key It
adjustable to any
aneed. Will not tift!
the arm. F I\'e models,
priced It $11.95 to
$33.95.

1;;];,
.~,r, i .

deale" er direct.

DOW-KEY CONNECTORS

let's "kit" Together
Use YOUR Parts & PAPPY'S wirin

MAKES SENDING A PLEASURE With

VIBROPLEX
•

lU I..... .."'.......... .. ...

THE VIBROPLEX CO., INC.
833 BroCldway • New York 3, N. Y.

VIBRO·KEYER
I n bu ilding eteetreeie
transmitting unlu . vtbro
Kent .uppllel the per
teet IIart. WUh a flneiJ"
pollihed bue 3'Ji:" bJ'
4% " and a welaht 01
~~ Ibl. H u .ame eon 
lacl.t and t1neiJ" finllhed '............
Vibroplu IIutt. Stand.
ard, .t Ui.95 : DeLu re.
. 'lIh Chrome P lated B u e,
prlced at $22.45•

Order led.y at your

PANEL MOUN T DOUBLE MALE
o..'.H>~, ~ilve. F• ...o<d" ........ry_
pl. ' " d , p.ec ,s"'" .... .,"'... P'ec,sion
m.d... Only ~. " ........:le. "'ll'll"'ll
hoI" is n......oed. Ioc:kinr lype.
no s.c:'ew~. S,lv.., p l.I"'ll.

..... . . . ..70 ...... 1.25

DOW-KEY COMPANY. Thief River Falls.Minn.

. K7~TE• •

the rig had a number of parasitics In the an
tenna circuit. As a result it was put on the
shelf until Dr. Stein's ar-tielea on using the
tunnel diode for isolating thermal conduction
appeared.

The improved circuit is shown in Fig. 1 but
due to space requirements j ust the final coil
complex is shown. It will be noted that instead
of the usual Faraday grounding connection
Dr. Stein found it expedient to connect the
low side of the scr een to the tunnel input a nd
the higher side to the tunnel output. T his cir
cular system permits the hea t to be properly
dissipated in the tunnel.

Despite the F a r ada y screen t he tunnel cir
cu it increased the parasitics in t he a ntenna
circuit. P oss ibly the cause was r a ising the
screen above ground potential. I n a ny event,
it was found if t he L4 Sartain coi l and the
72 Mutch padding condenser were added in
place of the simpler Hay wire coil the para
sit ics could be suppressed . The rig is no longer
shelf bound and no reports below a 5 x 9
have been received a s yet.

vPortable KW Transistor XMTR"' 73 Magazine,
A ugust. 1961: Vo l. I . N o. 11.

z'"Kilh l Das Berhiilter" Frank N . Stei n Zt> itschrif t Fur
Na r heit A pr. 1961; Vol. It, No. 1.

K7NTE

It should be poillt ,'d out that 11lh ilc watl y lett ers of ac
colade were receiv ed as a rrsult of thc K ZPM},[ article,
this is the first to bring carpin tl criticism al1 d 11'(' mllSl
assume that K7NTE is a troublemaker and probably d idn't
fo llow the original instnletions, If interest remains at its
pl'eSl'nl fever-p itch 11'e may run a separate artide 01'1 t he
Il r.d)' tln'c!oted KZPMJ! tran sistorized prru'Cr s Npply 'I.(,nieh

1,·m co,nplNl'l." rep lace the trailer-drau'l'l "nit of the original
article. Tms ","'1.(' sllpply, uJuk only applicable to tU'd fJe
C)'Jindr f' cars in its present stage of devdopment, uoill e n·

able you to run "I' to five kw on SSB withoNt l'I<Jtiuable
heatino 0/ the engine block. . .. . editor.
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Hank Schorle, Jr. W3GSC
3172 Colony lane
Plymouth Meeting, Pennsvlvenle

.'"~~-. ::::-'- -
--- _ ·1 ,

Rig is attached to underside of dash with bolts
and heavy guage aluminum angle.

The Hanky Box

WITH the continuing prospect every few
years of securing a replacement for the

family buggy, and the toil of re-jeeping the
car radio for mobile operations facing me, a
do or die decision was reached. I decided to do
it right just once and then change cars with
no hamming difficulties.

This aim was realized by building my mobile
transmitting and receiving desires, plus broad
cast reception for the XYL and conelrad into
one neat package that would fit with ease into
any average vehicle. The total size upon com
pletion is 5%. "H x ll"W x S"D, with a trans
istor power supply mounted on the rear of the
cabinet. This space houses with no great
crowding a conventional broadcast receiver
circuit with a TNS noise limiter, a 10 meter
converterette, a 45 watt VFO or crystal con
trolled 10 meter transmitter complete with
plate modulator, and a meter with switching
circuitry to read all pertinent data.

Ten meters was chosen to fit my desires due
to local activity, but any band could be chosen,
and I've already considered a two bander on
10 & 6. Most mobiliera operate on one band,
and that is why I feel a "Hanky Box" type rig
is a better buy than a multi-band commercial
job.

The cabinet is a California Chassis Co. Low
Temperature Cabinet, Model LTC 470. It was
procured directly from the manufacturer, as
I don't believe they have any distributors east
of the Rockies. The circuitry does not consti
tute anything revolutionary, but its layout
must be considered fairly efficient to get it in
one chassis 11" x 8" x 2" without layering
components.

The heart of any receiver is its tuning mech
anism, and part of the secret in space con
servation comes from securing from an old
auto radio a 3 ganged inductive tuner. My
unit only occupies 1% " x 2" of chassis space,
and with it's associated trimmer capacitors
neatly tunes the broadcast range, and 28.65 to
29.7 me when placed behind the 10 meter con
verter. It came out of a 1952 Chevy-Motorola
radio, but there are sever al similar units avail
able in auto radios, or as replacement parts
from the distributors. Most run around $5.00
new. Usually a manually tuned unit is to be
preferred over a push button type, as they are
smaller, less complex, and therefore more
trouble free.

Most broadcast circuits use only one if
stage, but here a second was added primarily
to provide better skir t selectivity with the 455
kc if and help sepa r at e st ations when 10M
opens up. This brought along with it more
signal, and necessitated the lOOK audio drop
ping resistor between the detector and TNS.
This need is more apparent on the BC band
than 10M, especially since the author lives
between 3 local high power AM stations'
towers.

The audio & TNS are quite standard, with
a tone control and AVC applied to the first
audio grid. For better copy of weak stations
an AVe off-on swit ch is used, but it only kills
AVC on the converter and rf stage of the Be
circuit. Letting the rf end run un-biased gives
a better S IN ratio which also helps hearing
the weak ones. It was originally intended to
kill all Ave, but the if strip had too much
gain, and the resultant 10 meter hiss and hash
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P lexig las bar cemented inside it. The bar is
bolted rigidly to the VFO-Xtal switch using
long screws and spacers instead of the origin
ally supplied screws of the switch. This mount
ing eliminates the transfer of chassis heat to
the coil, and mechanical stabi lity then became
the only obstacle to a rock-solid VFO. \Vhen
the coil mounting bar was bolted t ight to the
switch, and the chassis and front panel com
bination bolted securely to the cabinet, and
t hat to the underside of the dash, VFO drift
and wobbulation were eliminated. I can now
spot the VFO on a frequency from a cold start
leaving work, and in the 25 minute ride home
an IIQ-110 will not have to re-tune me in.
J ust how selective the H Q-110 is, is not meant
to be debated, but I felt it offered a fair
average of home equipment performance with
which to judge my VFO stability.

I or iginally planned to neutralize the final,
but a back order from the parts warehouse
and a moment of courage led me to try it with
out, and to my surprise the final was rock
solid ! F ur ther checks proved it to be as stable
a s originally believed so neutralization was
omitted. I had planned to use a .5-5mmfd be
tween 614G plate and a 3 turn addition to the
5763 plate coil, in case anyone desires a meth
od, or any standard form of neutralization
homogenous to the circuitry used will do .

The modulator uses little known tubes to
hams, bu t they are popular in Hi-Pi's. Since
25 watts of audio comes from a ceramic mike
and t hree 9-pin miniature t ubes, I felt I
ach ieved my aim in performance and space
conservation.

My transistor power supply is a "surplus"
GE unit, made available thru GE Ham News.
I re-packaged the filter section into a mini-box,
so with the heat sink it fitted nicely on the
rear of the cabinet. The supply contains a mul
ti ple contact relay, actuated by my antenna
change-over relay via the push-to-talk mike
switch, to change voltages f rom receive to
transmit conditions. Actually, I got the supply
first, a nd t hen designed the r ig to best utilize
it. Any home brewer may do well to consider
before building t hat either the rig should fit

'Mt
RECPt

SU8 PANEl.

DD~o .....
002 0

6973
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GeJS
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was too much for the TNS, speaker a nd ear
drums.

The converterette is a popular version in
wide use , but crystal controlled to give t he
ultimate in stability.

The construction of the receiver section oc
cu pies one half the chassis , a nd conventional
parts and wiring techniques are used through
out. Be or 10M reception is switched via a
4PDT slide switch, but a 3P DT would suffice.
I made use of t he construction of my switch
to better isolate the antenna f rom t he BC
receiver input when in the 10M position, to
cut t he Be leak-th r u to nil even in my vulner
able neighborhood.

No r eal difficulty was encountered in the
receive r except a tendency of the if strip to
osc illate when there was no signal present.
T his wa s cured by re-positioning the disc cera
mic by-pass capacitors on each if tube socket
to act as a shield betwen grid and plate pins,
as well as by- pass other pins. All tube sockets
were oriented so as to allow shortest possible
input and output leads, with no proximity
coupling of parts of input and output circuits.

A bridge circuit was used f or the "S" meter
between an AVC controlled cathode and a fixed
biased cathode. This circuit is non-linear on
weak signa l readings, but it does g ive an indi
cation without the need of a separate tube.
Pots are shown in t he print, but to conserve
space, once t he bridge was ad j usted fixed re
sistors were substituted instead.

The tra nsmitter rf section uses 3 tubes, with
the oscillator and doubler-driver plate coils
stagger t uned to g ive uni form grid drive to
the 61 46. A voltage dr ive control allows the
6146 grid current to be kept at proper levels.
A mi ni mum of 2J.h mils was available across
the enti re band. The oscillator t ube may be
VFO or crystal controlled, selected by a
2P3 Pos switch. On crystal t he frequency may
be rubbered a few kc via t he VFO tuning
ca pacitor, as t he crystal is placed in series with
t he tuned L / C circuit, effectively locking that
circu it to one spot ; limited only to the amount
the VFO can pull t he crystal before oscillations
cease.

The VFO coil is a mini-ductor type, with a
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Dial cord stringing. Th. d ial cord goes around
the shaft in the Be tun er fou r times a nd then
goes through a hole in the shaft and around the
shaft again four times in the opposite direction.
The knot in t he cord is at the pointer e1i p.

The sub-pan el is recessed If,," from the front or
main panel, which attaches to t he chassis via
pot and switch nuts of va rious controls. The
screws holding the slide switc hes are counte r
sunk f1 dt head type so as not to appear on the
main pan el. Sub-pan el has hole cut behind dia l
for lighting. The top pointer [reeelver] rides
on the top ed ge of the sub-panel. The bottom
pointer rides in a slot cut in th e sub-panel
a bove the meter opening.

Underside of chassis. looks lik. a rats nest, but isn't .
Note VFO coil mounting on switch in upper I.ft.
Antenna relay space created by mod ula tion t rans
form er above chassis. A copper shield divid es th e
chassis with tra nsmitte r rf on one side and receiver
end modu lator on the other. Shie lds are used between
t he oscillat or and dr iver sockets, mounted across each
socket.

the supply, or the supply made to fi t the rig.
\Vhich circumstance to follow depends on the
availability of one or the other, or how easy
parts will be to procure for the needs in
question. Any of the commercial supplies on
the market could be adapted to, as most have
br-idge circuits which give two voltages, one
for r eceiving a nd t he other for the t r a nsmitte r,
or a ny combinations t he reof as needed.

In an effor t to further guild the lily, the
whole package was wired with provisions to
be operated from the 12vdc supply, or an ac
supply with avec filaments. T his was done to
faci litate its use at a vacation home or the
like without having to hibernate in the car.
Xot having a use for such features at the
present time might make this provis ion need
less work, but th is first run model tried to
anticipate all needs. Many builders could sim
plify wiring by eliminating this.

The meter is switched to read modulator
pla te cur ren t , rf g-r id a nd pla te current, rela
tive rf output, and "S" meter.

T he dual slide rule d ia l is entirely a home
brew effort, and the most ticklish part of the
cons tr uction in the whole box. T he top pointer
reads t he receiver tuning, with the dial cord
patterned after that of the original radio of
the tuner. This was secured from a Photo
Fact manual. but with the experience since
ga ined in s lide rule dial techniques, I feel it
an easy matter to lay out an original.

The lower pointer reads the VFO, a nd ver
nier action is achieved by a 2" drum dr ive
turning the VF O tuning ca pacitor and moving
the pointer. The dial assembly is mounted on
an aluminum sub-pa nel behind t he front panel.
This allows the front panel to be removed with
out ally disturbrance to the mechanism. The
dial is made from milk white Plexiglas j Ind ia
ink marking the Jines; and black decal num
bers at the appropriate spots. Then the whole
affair is spr a yed with several coats of clear
plastic Krylon to give it a smooth glassy fin
ish. A pilot light a ssembly is mounted behind
the dial, with a second light turned on with
the transmitter filament switch positioned so
as to illumina te t he meter. The meter is a
0 -1 rna edgewise reading model, which lends
wel l to the front panel symmetry. T he front
panel was furth er dressed up by spray paint,
decals a nd sever a l more coats of clear pla st ic
spr -ay. Aluminum knobs fini shed the dressing
up to the end result of a fairly commercial
look ing piece of homebrew.

Accompanying diagrams and photos show
my layout of chassis and front panel. I believe
in a complex effor t of this sor t very few home
brew artists will copy exactly, so detailed
wiring and placement instructions might be
wasted work. Ma ny will at a glance see li t tl e
areas of improvement and adaptations of one
idea or another to their own desires, a nd it
is hoped this chronology will serve as a etim
ulus to go and do likewise, and put together
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what I consider the ultimate in average mobile
oper a t ions-a one package st ation that can
go from car to ca r with a minimum of effort,
and no need to dig into the car radio, or indeed,
no need for that car radio. The effort on my
part started four ot hers at WCAU-TV Phil
adelphia, where I work, on a similar effort,
with one on the air and the others still in con
str uct ion. They are all different in specific lay
out and design, following only the pattern of a
one package mobile st a tion.

Many of the parts were on hand in my junk
box, but an effort t o figure a price tag on
everything needed brought the cost to just
under $100.00, including the $21.50 for the
GE power supply. Many auto radios set you
back a s much, so I figure even now I'm way
ahead of the game, having Be and ham radio
too.

'I'he "Hanky Box," a s the fellows at work
have tagged it, has been in service since June
1960, and performance and reports have all
been favorable. I've also home brewed in the
sa me size package a 2 meter st at ion, consist
ing of a 20 watt transmitter, triple conversion
receiver and ac supply, and will endeavor to
chronicle its details as the writers cramp eases
off.

I also wi sh to acknowledge with thanks,
the advice and photography equipment of
K3ADH, Bob Patterson in getting the pictures
of the rig

. . . W3GSC

Put. Lid
Xmt Fit Sw-SPST slide ewtteb .
RFe-Filament ha sh choke, su pplied w ith GE transistor

lupply.
Ant~nna RfOlay--6 vde coil Advance AM /2C/ liVD Minia

ture Antenna type. 6 v coil is u sed so it il OK for
r ectified 6.3 vae when u sed at a fixed location. AC
supply then does not need dropping resistor Rl,
on ly M500 rectifier and 1000 mfd electrolytic to
give dc.

12 pin power plug, filamen t j u mp er nlug-, coa x antenna
receptical, mike jack and spea ker phono plug all
mount on rear of chassis.

Transistor su pply. consistin g of heat sin k a nd mini-box
mount on rear of ca bin et above opening where
chassis con nectors come out.

TJ-T2-Miller 455 kc if input xfm ra I2CI.
T3-:mlln 455 kc if output xfm r 12cli .
T4. -Audio ou tput, 5K to 3.2 oh ms.
Ll-~" LS5 form. 17 tur ns ;t24 enam. Link 2 tu rns

hookup wire on cold end.
L2-~ " LS5 form. 15 turns ,#24. enam.
L3-JA, " LS6 form. 10 turns #26 enam.
L4.-1.5·L6-8ee text.
L7-%" d ia s lug tuned. 28 turns #24 enam. Resonate

t o 14.6 me,
L'-% " dia slug t uned. 12 tu rns #24 enam. Resonate

to 29.3 me.
SI-Cernmic 2P3POll VFO-Xtll.! switch.
S2-DPDT slide sw it ch: VFO spottin g , one s ide wired t o

break push-to-talk c ircu it in spotting position.
Rl & R2-Wirewound sh u nts to permit 0-1 ma meter

to read 200 rna full sea le,
T5--1 :3 Audio interstage transformer.
T6-30 watt modulation, UTe 8·19. 8K pri to 3700 oh m

sec. Modula tor current rests at 75 rna. peaks a t 115
rna. RF amplifier current loads to 116 rna.

L'-8 tu r ns 1" di ameter 1" long tH&W ) :1t 3014, IIlumi.
tronie 808T) .

All ...apaclton a r e di sc cera m ic unless oth erwise marked.
Where pola r ity is show n u se electrolytic. values are
in mfd.

All rt'Silltora are lh watt unless marked.
Rig is attached to underside of dash with bolts
and heavy guage aluminum angle.

Eye Catching QSLs
at reasonable prices

Fra n~ Whitmore W2AAA
223 West Holly A venue

Pit man , New Jersey

H OW would you like your QSLs to have :
Eye-catching appeal at reasonable

prices? Modernistic designs fresh from the
theme of world events? E xciting scient ifi c pic
torials dripping with realism? A little pooling
of interest makes all these things possible.
The secret-e-organization!

Behind beautiful printing lies artwork.
However, pretty pictures a lone do not con
st it ute artwork. Good artwork satisfies a pur
pose. The purpose controls the theme. And the
theme weaves the art and end-use together.

Artists don't measure cos ts by mechan ical
methods. The artist charges according to what
the job looks like. Being custom made, art
remains high like t he se rv ices of most pro
fessiona l people. If the finished art looks like
twenty-five dollars, t wenty-five dollars becomes

54

the price. If, on the other hand, the piece looks
like three-hundred dollars, that becomes the
charg-e. Commercial art prices resemble a sur
geon's fee-after looking the patient and the
s it ua t ion over, he arrives at the amount.

To get good art chea ply ; organize. Many
hams belong to radio clubs. Some belong tv
specia l clubs featuri ng one particular facet
of amateur radio. All such memberships are
"naturals" for low-cost call cards. The type
club itself doesnt' matter; just so it r epresents
some ham association. Such clubs afford ex
cellent opportunities to obtain s ignifi ca nt ,
economical designs that establish their mem
bers,

By selecting a club design appropriate for
the club yet individual enough for each of the
members , the high art cost spreads out over
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large area he placed the Club's emblem. In
the left half of the small area where it
wouldn't distract from the highlight, he left
a small blank space for imprinting the call
letters. See Fig. l.

So far the design showed only two planes
horizontal and vertical. Now the artist con
sidered depth. Three choices faced him at this
stage in the design: He could place the symbol
in isometric third dimension (all lines parallel
to their opposites); use artistic perspective
to create a large shadow cast by the emblem
and fading into the field color of the card; or,
leave the emblem in two dimensions hut hang
ing aloft in third dimension space.

The artist selected the third possibility. By
choosing this method he also satisfied the re
quirement of the Radio Club for a modern
scientific scene. Proceeding from here he
placed a medium-sized Earth at the upper
left-hand highlight point. Below the Earth
and extending above the emblem into the re
gion above the dashed line, the artist scattered
stars. This produced two effects: It gave a
feeling of outer space to the Earth and it
tied the small area above the dashed line to
the basic design. See figure 2.

Now let's sum up what we have. The big
Club emblem satisfied the requirement for
highlighting the Radio Club. The Earth and
stars portrayed the scientific space age of
today. But so far no relationship existed be
tween the Radio Club's emblem and the outer
space scene. And certainly no excuse existed
for showing the two things side by side. In
other words, no theme existed.

\Vhat could the artist do to merge the two
separate thoughts expressed at this stage in
the design? \Vhat excuse existed for the em
blem being out in space? If the artist stopped
at this point, about the only thing you could
say was that the Gloucester County Radio
Club was "up in the air"; or, be polite but
indefinite and say, "it was out of this world."

To tie them together, the artist drew some
lightning flashes from Earth to the emblem.
However, signals from anywhere on Earth il
lustrated no special meaning for the Radio
Club. So the artist did a final thing; He
arranged the signals connecting Earth to the
emblem so they emanated from one place on
the map-the approximate location of the

•

Using the Club's emblem as the highlight
meant the call letters must be secondary-a
design won't support two highlights of equal
intensity. The artist met this condition by
keeping them small but prominent. To gain
this effect, he divided the card into a large
and small area by using a bold dashed line.
At one of the four main interest points in the

a number of contributors. It's the same prin
ci~le ';lsed ~y insurance companies---everyone
chips In a little to painlessly build up a total
that easily takes care of everybody. If fifty
hams belong to a radio club and an artist
charges fifty dollars for two color separation
artwork, the cost to each amateur is only one
dollar.

Now one thing immediately becomes evident
-every member subscribing will get the same
QSL design. Everything remains the same
except that each member's cards will contain
his own call. However, if your radio club
membership totals several hundred, the club
does not have to freeze on one design. They
could use numerous designs. One might por
tray the basic overall club; another the mobile

• •
portion; another, a certain band activity; etc.

But perhaps you object to having a call
card just like another's. You see plenty of
this sameness in type-printed cards sent out
by the ham fraternity today. You prefer as
much individuality as possible. Let's see how
one amateur club handled this problem in their
ranks.

\VA2NGI, the Gloucester County Amateur
Club in southern New Jersey, wanted a
snappy call card. \Vhile they desired a QSL to
strongly represent them, they also wanted it
to fit modern scientific times and to show af
filiation with the ARRL. On top of all this,
they preferred a club card that every member
could use by substituting his call for the
Club's. Out of this stack of requirements the
artist charted a course.

A club card should predominantly represent
the club. Therefore, the artist sought some
thing that would highlight this feature. Was
there anyone thing he could use as a distinct
symbol? Call letters wouldn't do because
though individual, they are also abstract; they
convey no identity to the individual when they
stand alone in printing. The logical thing that
filled this requirement was the Club's emblem.

---------------------------
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The fi nal cards print in blue a nd yellow.
Blue forms t he field of t he card and some of
t he let t eri ng in the emblem. The emblem back
ground and the lettering in the r ibbon take
yellow. T he continents get blue with the E ar t h
outl ined in blue and yellow. \Vhit e from t he
card stock form s t he dotted line, lightning
flashes and ARRL symbol. And a very light
blue produced by the scr eened portion of the
printing plate fills the area left blank for the
call letters . The printer first runs a bulk
quantity of cards for the Club. The Club sells
the cards to it s members who arrange with
the printer to imprint their calls plus the
words "member of" in the bla nk s pace on the
ca rd.

Member sh ip in a radio club offers numerous
a dvantages. To the amateur it gives stature
in the community ; to the community, a ready,
organized ser vice should disast er strike . For
hams who enjoy club membersh ip, club QSLs
offer great a ppeal. And , t h is opportunity to
get a pretty QSL reasonable is j ust one more
service amateur radio clubs extend to their
members. To get the best for less, investigate
the radio club in your area. . . . W2A AA

••

• •

Club. That addition immediately solved the
theme problem. It gave the Club a definite
location in space. See Fig. 3.

Next the artist changed the broken separa
tor line from a dash to a dot. This alteration
injected a mildness more pleasant to the eye.
At the same time he drew in t he A RR L sym
bol in the lower rig-ht-hand corner. By keeping
the symbol small , he controlled identification
with the Lea gue without distracting from the
overall design.

T he one remaining problem concer ned use
of t he card by t he membershi p. As t he design
now stood, a nyone's call letter s could a ppear
in t he bla nk s pa ce allotted. However, imprin t
ing various calls on the basic QSL card would
make it appear that the Club possessed many
calls. T he desig-n st ill lacked firm identificat ion
for Club members.

Solution of this fi nal problem proved easy
for the ar tist. And it didn 't requ ire any change
to the design. He accomplished it by calling
for t he words " ME MB E R OF" t o be printed
in small let t er s below a Member's call a t the
time of imprinting. T h is simple treatment
solved member identification beyond a doubt.
See Fig. 4.

Knockout Punch Storage
Adequate stora ge of tools is always a prob

lem in the home workshop. Use of wall
mounted "peg-board" and the variety of spe-
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cial hangers and fixtures now available simpli
fies the task but there are many commonly
used tools that do not lend themselves to this
treatment. Knockout punches fall in this
category.

A metal shelf peg-board accessory, manu
fuctured by The Ker r W ire P roduct Company,
Chicago 51, Illinois and available in most hard
ware stores , is easily modified to meet thi s
requirement. The shelf , shown in the photo
graph, measures 3" x 6 %" and will eccommo
date a number of knockout punches of the
Greenlee type. Lay out the punch location s on
the shelf plate and drill pilot holes for the
punch drive screws. Punch the holes, mount
the shelf on the peg-board and install the
punches .

The punches are easy to find when needed
and storage is neat and secu re. Tube socket
test adaptors mount just as easily, a s do a
host of other commonly used tools a nd test
accessor-ies . . . . W4 \\'Kl\I
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Investigating 2N169A
Ylediml r Gercke KbBI.I
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K6BIJ• • •

works good thru the range of our 365 mmfd
condenser and brings us to about lOme. \Ve
hook up two more 365's in parallel and get to
about 8 me. A 3000 mmfd silver mica is now
added to the existing capacity; it cannot
possibly oscillate (losses too high, too much
"C," not enough "L")-but it works, and
right in the 40 meter band.

This is getting ridiculous, but we add
another handful of silver micas, totalling
about 16,000 mmfd (.016 mfd)- and find our
selves on eighty meters.

In desperation a .1 mfd bathtub paper con
denser is soldered across everything we had
thus far,-and we hear a commercial from a
BC st a t ion. Nuts ... Oh, no ... my transmitter
power supply filter stays where it is now.c-.
y ou try it.

To make the bathtub work-we had to
change C2 to 500 mmfd and add a lot of turns
to the tickler, but Ll st ill has 2 turns. (iron
slug must be all in).

So much for the "pure science" depart
ment. Now what good use can we put this
contraption to? Let us try it as an 80 meter
receiver. The 365 mmfd variable (plus some
16,000 fixed) covers only about 10 kc, it gives
perfect bandspread, but to cover t he band we
must use the slug. Antenna (80 meter trans
mitting, 70 ohm coax feeder, is inductively
coupled using one turn coupling coil.

It becomes apparent at once-the receiver
has an unusually good SELECTIVITY, better than
some communication receivers in the cheaper
class. SENSITIV ITY, using resonant an
tenna, is good. STAB ILITY is perfect. It works
on AM, C\V, SSB, and does not know what
an image is; regeneration is very smooth.
Generally it makes a very acceptable com
munication receiver with two I F 's (IF here
is "if," not Inte r media t e Frequency).

1. If you don't have a very strong local
sig na l ; if you ha ve one-you will hear
it, no matter what frequency it is on.
I somet imes hear planes flying overhead.
Radar too.

2. If you don 't mind readjust ing the r eg en
eration control each t ime you go a few
kc off your last frequency.

Some theoretical info on where the extra
selectivity comes from must be obtained and
published. F u r t her experimentation should
include: Other transistors, rf stage, use of
Var-iators for tuning.

One other use is apparent at this time-as
a "Zerobeatnick."
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T ilE G.E. Transistor Manual gives us a page
of useful information on 2N 169A. Let's

see: "DC Characteristics," "Low Frequency
characteristics," here we are-"High Fre
quency Characteristics 455 kc"; gosh,-since
when is 45;; kc high frequency? But we have
nothing else, so we have to use this column.

From it we learn that 2N169A operating
on 455 kc has a "cutoff frequency of 9 me";
also we learn that this interesting event takes
place at 25 degrees Centig-rade. So, I guess,
after carefully reading the whole page of the
Manual, we can very definitely assume that
our 2N169A is most probably a transistor.
Thank you G.E.

Let us try another approach.
The simplest form of a regenerative broad

cast receiver using 2N169A will take form of
Eigv L Ll here is a loopstick and some sort of
transistor audio strip will give us a speaker
volume.

\Ve start taking turns (a few at a time)
off the loopstick, and see what will take place.
Two things happen: the floor begins to look as
if a french poodle just had a haircut, and
receiver frequency goes up. It works on 160
meters-good. It works on SO-fine. It oscil
lates merrily on 40-excellent; this must be
the end, as G.E. said something about 9 mc
(not sure what). But it works on 20 with only
3 turns left (we are trimming the tickler too) ;
changing C2 to 25 mmfd and raising the
voltage to 9v-it works on 15 meters. Ll is
now a lh" plastic coil, iron slug tuned, and
has only 2 turns #18 (5 #24 on a tickler), 365
mmfd condenser is all "out," and we are using
"gimmick" to couple the antenna. 2N169A
quits oscillating shor t ly after 15 meters, but
if you have a handful of them-some will go to
10 meters.

Now we are going to try somet h ing rather
unorthodox: with 2 turn coil, we will attempt
to go as I....OlV in frequency a s we can. 2Nl69A
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Propagation Charts
David A. Brown K21G Y
30 Lambert Avenue
Farmingda le , N. Y.

F or the DX propagat ion chart, I have listed
t he HBF which is t he bes t Ha m Band F re
quency to be used for t he time periods given.
A higher HBF will not work a nd a lower HEF
sometimes will work, bu t not nearly as well.
The t ime is in GMT, not loca l time.

W ITH DOW'S

PREAMPLIFIER
Get .igrUIIs you d idn 't hu rl

Nol • Iil:immiek, but • t ested
M\d proven .acc~. Pre 
cision nude. fu lly bKked by
Oow- Key's I.Mlit ion. 1F~lN)'

W.rr.nty.
HELP YOUR RECEIVER!

The OKC_RFB Ilo<xter Is •
price • .• $1 0.75 50 10 70 ohm imped..nce

m .ten ing "bro.ldb.nd pre
am pl ifier" guaran t eed to increa'll! the over-all ga in by I to 6 "5"
un its On all bands 11.5 10 30 me). To im p rove sen.i tivity, work
with OX, and b ring up wepk unin telligible signa l., you'll wanl a
OKC- RFB. o...signed for .eceivers up to t he $300 c1• ••.

DOW- KEY COMPANY. fH~rHtt,:~:~::us

miles ) , the local t ime centered on t he mid-poin t
of the path will be 1 % hours later t ha n at
Sa n F r ancisco and 1% hours ea rlier t ha n in
New York ( the time difference between New
York a nd San F r ancisco is 3 hours). Looking
up the HBF's next to the 2,500 mile lis tings
will give t he HB to use. In San F r a ncisco
subt ra ct 1% hours from the time periods listed
for local time and in New Yor k add 1 % hours
to the time periods listed for local time.

,,.'.~,.••
~LdiE~tiJ

Advance Forecast: January 1962

Good: 1-18, 20-21 , 27·29

Fair: 19, 22, 26, 30-31

ug h: 23-25

The Short P a th propagation chart has been
set up to show what HB F to use for coverage
between t he 48 sta t es. Al aska and Hawaii are
covered in the DX chart. T he use of t hi s chart
is somewhat d ifferent t han t he DX chart.
First, t he time is t he loca l time centered on
t he mid-point of t he path. Second, the distance
given in miles is the Great Circle pa th distance
because of the Earth's curva t ure. H ere are a
couple of exa m ples of how to use t he chart.
A .) T o work the path Boston to Miami (1250
miles ), the local time centered on the mid
point of t he pa th is the sa me in Boston a s
in Miami. Looking up the HBF's next to t he
1250 mi le list ings will give t he HBF to use
a nd the time periods given will be the same
at each end of the circuit. B. ) To work the
path New Yor k to San Francisco (2,600

•

SHORT PATH

PROPAGATION CHART
JANUARY 1962

250 MILES
500 MILES
750 MILES

100 0 MILES

LOCAL TIME

2500 MILES

2250 MILES
2000 MILES

'250 MILES

1500 MILES
1750 MILES

LEGENO 7 MC
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74-HANDBOOK OF ELECTRONIC TABLES & FORMUlAS
Formulas & lows, constants, stondard s. symbols and
codes. Moth tobles, misc. doto. $2 .'~

" -TRANSISTOR PROJECTS- Skip the theory and sta rt
hoving fun . Rod ios l self pow ered, shirt poc:ket. regen
e re tlve, ee rrle r-pewer, he adphone. Instruments ond e c
ce u ories l sine-squa re wove generator, p ree mps for
VTVM's, goln checker, shortwove colibrator, phose
shifte r, subs t itut ion box. Plu s remote transisto r ecr, elee
Iron ic compan, simp le oscillator, lomp control, mu lti
impeda nc:e a mplifier, e lectronic counter. po. tab le power
supply . .. etc. 52.90

76-MODERN OSCILLOSCOPES & THEIR USES-Ruite r.
Second ed ition. Shows what a 'scope is, what it does
ond how to use it for ra d io, TV. tronsm itten, etc. 34t
poges. $8.00

55-TRANSISTOR CIRCUIT HANDBOOK- Simple,
understond explanation of Iro ns istor circuits.
of interest ing opplicot ions.

53-BASIC ELECTRONIC TEST PROCEDURES-Turner. This
book covers iust about every pouible type of e lectronic
test eq uipme nt and exp lains in de tail how to use it for
every pu rpose. Test ing : audio equipment, reeetvers,
t ra nsmitte rs, t ransistors. ph otoce ls, distort ion. tube s,
powe r ... etc. $B.OO

52-HOW TO UAD SCHEMATIC
Components & diagrams; eleetr tecl,
audio. rf, TV. Starts with individuo l
through complete eq uipm ents.

SO-MICROMINIATURIZA.TION-This is the " on ord text
on the sub ject. Don't !H how a company librory con
be w ithout this one. Eve rything is going to hove to be
bll ilt sma lle r, you know. $1 T.00

23-NOVICE & TECHNICIAN HANDBOOK - Stan.,
(W6TNS). Sugor coated theory l receivers, tronsmit teors .
power supplies, antennas; s imp le construction of a
comp le te sto tion. converting surplus equ ipment. How to
get 0 hom license and build 0 .totion. $2.B5

28-TELEVISION INTERFERENCE-Rand (W1D BM). This IS

the outhOfltatlv. book on the .ublect of getting TVI out
of )'MIr rig, oncI the neigh,""", ,et,. S1.7S

22-BEAM ANTENNA HANDBOOK-Qrr (W6SAI). Ba sics,
theory ond construction of beoms, transmiss ion lines,
ma tching deviCfls, ond test equipment_ Almost 011 ho m
I.lo t ions need 0 beom of som e sort . . . here i, the
only source of basic info to help' you decid~ whot beom
to build or bl,lY, how to Ind oll .t, how to tun~ it_ $2.70

24-BETTER SHORT WAVE RECEPTION-Q" (W6SA. I).
How to buy 0 receiver, how to tune it, align it; bclld 
ing accenorles; better ontennosl QSl'. , mops, ouroro
J.ones, CW reception, SSB reception. etc. Hondbook fa,
.hort WOVe lI.teners ond rodlo omoteurs. $2.B5

21-VHf HANDBOOK-Johnson (
propagation, VHf circuitry. camp nent Iimito
tennc design and construction, est equipme
thorough book ond one that sho ld be in ever
shock.

18-50 YOU WANT TO BE A H
Second ed ition. Good introductio
photos and b rief descrip tions of
d a lly o va ilable tronsmitte r and
sories. lovishly illu strated and r

16-HAM REGISTER-lewis (W3VKD). ThumbnoiJ ske tche s
of 10,000 of the most active and well known hams on
the ai r today. This is the Who's Who of ha m radio.
Fa scinating reading. Now O nly $2.50

3-CYBRENETICS - Cla ss ic book on control of mo n ond
machine. 0 comparison. 8-9·10. $3.50

13-REFERENCE DATA FOR RADIO ENGINEERS. Ta bl es.
formulas, grophs. You will flnd this reference book on
the desk of almost every e lect ron ic engineer in the
country. Pub lished by Interna tional Telephone a nd Tele
gra ph. $6.00

12-COMMUNICATION ENGINEERING-Everett & Anner•
Clea r step by ste p ano lys is of the problems fa cing Com
mu nica t ions Engineer. $10.75

'-LICENSE Q & A MANUAL-Ali the dope fo r com merciol
FCC licenses, 720 pages, become a professiono l for $6.00

2 - ELECTRICAL ENGINEERS'
Pender-Mcllwe in. This huge book sho uld ke
busy for mont hs iust re a di ng th e in te resti n
conta ins. There is hard ly any p roblem in co mmuni
catio n o r ele ctronics that you c a n' t find c o vered
he re . Eltcrueiat ingly t ho ro ug h. Ib l 8 p a ges. $10.00

I -ELECTRONICS & RADIO ENGINEERING-Termo
of the mast complete te xt books eve r printed
poges. Theory, but easy on the math .
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:.: 36-CALL LETT ER LICENSE PLATE- Reg ula t io n ,i l . lice ns.
:-W, plcte , Please g ive your ca ll a nd the color of letters and

:.t:i, Rod io Bookshop's :;",:;"::y,TO USE YOUR HA'" TESY EOUI''''::;
~ Midd leton. G rid -dip me iers, antenna impedo nce meten ,
"..IIt\~ oscillosco pes, b ridges, simple noi se liJenerotors, and
:wit, re fl ected powe r mete rs or. cove re d. Tells how to cha se
~'.; WARNING 'rouble out of ham gear. 168 poge, . $2 .50

:W, 40-RADIO HANDBOOK, 15th EDITION-Orr (W6SAI l
.A\~ If you don' t order ot least one of t hese specially This i. far and away th. best omCile ut redle handboo~::! selected books this month you ore going t o feel ever printed. Over 100 pages. $8.50

.~. awful. This will b e t he co mbined re sult o f your 47-PRACTICAL ELECTRONICS-Hertzberg (W2DJJ). AI.
:.=~ realizing that you've let another month of your life most solid w ith pictures. Touche s lightly on mc:my os·
.....:. go by without im p roving you r referenc e shelf a nd pects of electron ics: hom rcdlc, TV, tronsistor redlcs,
:-II the guilt. shared with a ll other 73 read ers. fo r re- hi- fl . mlercwcves, trouble·shooting, Novice stotion.
• , onten ncs, test equipment, etc. $2.50
~: dueing the Bookshop personnel to nea r st
:...: Thi s is such a humanit a r ian g e sture a ll th
.,., round th a t it should be t alt ded uctib le .
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NHP-IUlLDING UP YOUR HAM SHACK-Pyl. (W70 E).
A prgcticgl d isct,lu ion of points to consider when you
Of. buying hom equipment, complete with de"rlptionl
of much of the oVCliloble commerciCiI gear. trl IUlt
possible that Pyle might keep you from moking a ",il
toke w hich w ould cost 0 lot more than his book. $2.50

CAN-SECOND CLASS RADIOTElEPHONE HANDBOOK
Noll (W3 FQJ). Everyth ing you n_d to know to pass
the fCC eXCI m ond get t to rted tervicing two-way equip·
"lent . Much mare than jult a Q & A monuol $3 .9.5

BEO-OSCILLATOR CIRCUITS. One of the most thorou9h
rrectment s of the sub ject yet to be published. Usl!s the
new four-color syste m for expla ini ng whot octuolly qoe s
on in the osci lla tor circuih. $2 .95

Name .

EGT-ElECTRONIC GAMES AND TOYS YOU CAN BUILD.
15 Origina l games and toyt. none availoble commer
cia lly . Test your steCidy nerves l your reaction t ime. bottle
a lle de tector. e tc . Guara nteed rouser. $2 .50

Address

IYB_INTERNATIONAL YEARBOOK-The 1691-62 edition
of the Internati onal Rodio Amateur Year Book's now
out. It conta ins a review of the years VHf a ctivities,
a t ynops is of OX act ivi t ies a nd new countriet activated.
o propogation fo recas t for the coming year for the
fa stern. Central and Western U.S., to all ports of the
world . on ARRL cou nt ries Iit t, world QSL bureoul, etc.
Published in England. $ .75

732-FULL SCALE PRINTS FOR MARK III IMPEDANCE
8RIDGE fROM AUGUST 1961 ISSUE Of 73. Thete en 
largementl of the pub lished tcale drawings g rea tly
s imp lify home co ns t ruct ion of thit terrific piece of test
equipment. A com ple te copy of the origi nal a rticle is
a lso included . $1.00

731 - HAM TV-Wof,KYQ. Thit is the on ly book a va ilable
on this fa scinat ing b ranch of ha m r a d io. oescribet com
pl e le hom TV 5ta ' ion that costs under $.50. Very s imple.

$3 .00

BON -fiRST CLASS RADIOTelEPHONE LICENSE HAND
800K. Everything you need to know to get your ht
license. More than 0 Q & A book, you ' ll undentand
wha t it h all about when you get through this one.

$4 .95

$3.00

BUilDERS- W inter.
a vailable on RC.

$4.25

hi s 12-pa ge b ook-
erting the tube
at lit tle I ccn.

pi
$.50

GRID-DIP OSCillATORS-Turne r
uses, on imporlan, book . $2 .50

BC453 TO SS

VER SIO N MANU
informotion on

trc nsee tve rs in
o me ters.

Ill -SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. II. Or ig inal and convers ion circu it d ia g rams. plus
photal of most equipmenh and full convers ion d h ·
cussion of the fo llo wing : BC- "'~/A RC-5 rece iverl to 10

-13 xmtr/r ARC· 5
~Ienium r Ih . ARC-5
ude 10 me a -.im p lifoed
8C-3.57, TA- ANI T-13 to cn

T-1T2A. AM- C. LM frequency
wer cha rt. ARB $3.00

ve rs tcn ri
origino l diagra m.

R24.5 - HOW TO US E
jK6 AI). Construction &

R235-RADIO CONT ROL fOR MODel
One of the best and newe st books

SO - SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. I (second ed it ion). This book g i"•• r;lrC\.l it dia 
groms. p h a lo s of mOlt eq u ipme nt, and rather good and
comp le le conv er sren instru ct ions f or the f ollo wing: Be
221, BC·3.c2. 8C-31 2, 8(·348. 8C-412, 8C-64.5, 8C·9468,
SCR·274N 453A serie s rece ive rs conversio n 10 10 meIe r
reee lvers, SCR-274N 4S7A se, i.s transmitter, (ton v. ,.
sian to VfO). SCR-522 (8C-624 and 8( ·625 convers ion
10 2 melers), TBY to 10 a nd 6 mele,. , PE·l03A. Be·
1068A1l161A recei ver to 2 meters, Surplus tube index,
crou index of A/N lube. V I . comme rcio l types. TV &
fM cha nne ls. $:1.00

G· 83- f UN WITH elECTRICITY-This book ought to fire the
,mogi na tion of the e xperimente r. Build a galvanometer,
a dc motor. on o c genera ' o r, 0 so lena id , 0 tpark co il.
a Te sla co il. etc. He lps tea ch the b a siet of electricity
wh ile having fu n w ith s imple projects. 128 pages. $2.65

83-THE SURPLUS HAND800 K. VO LUME I-Rece ivers a nd
Tra nsm illers. This book cons ists ","t ire ly of circuit dia 
groms of su rplus equip ment a nd photos of the gear.
One of Ihe fo rsl th ings you rea lly ha ve to have '0
even start cons ideri ng a conve rs ion of surplus equip 
menl is a good circu it diag ra m. This book has the
fo llowi ng , APN · T. APS-T3. ARB. ARC· ... . ARC·5. ARC·S
VHf. ARN S. AII:II: -2. ASB ·7. BC-222. ·3 12. -314. -3"'2,
·34.... -3"'8. -603. -6 11, -624 (5CR·S22). BC-6 S2 , -605 ....
·659. ·669. ·683. -728. -7"" . -764. -799. ·79.... BC·923.
-1000. . 1004. .1066. -1206. -1306. ·1 33 .5. BC-AR·23 I.
CRC·7. OAK-3. e r-n. Ma rk II . MN-26. RAK ·S , RAl -"
RAX . Super Pro. TBY. TeS. Resistor Code, Capacito r
Col o, AN V Index . $3.00

82- PLUS RADIO CONVERSION NUAl VOLUME
NO . -Origi nal and conve rs ion d a mt . plut some
pho f these : 701A. AN/ APN -1 . A C-7. AN/URC·... .
C • 50083. 501... 1. 52208. • 52302-09. fT ·
AKA. BC· ......2. "'53 -"'55. "'56-"'59. 8C-696, 950. 1066. 1253,
2"'IA for "101 fo lte r, M8f (CO L· ...3065). Mo ·7/ ARC·, .
R-9/APN · ... . R23 -R -28/ARC-5. RAT. RAV. RM -52 (531.
Rt .19/ARC-... . SCR-27... N, SCR -522. T-15 'ARC-5 to T
23/AKC-5. LM. ART·13. 8C·312. 3 ...2 . 3...8. 19 1, 375.
Schematics of APT·S. ASB ·5. BC·6,59. 1335A, ARR -2.
APAI O. APT·2. n .oo

87-MRT-9Q
let con ta ins
MRT·9 or M
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MMD-EL'MINATING MAN MADE 'NTERFERENCE-Who' 1379 East 15th Street. Brooklyn 30. N. Y. ~~
moke t it, how to find it. how to cure it in homet, fe e- ' •
torie5., outomobi,let. ad lrc,roft, ' b "60ah, e tc. Or maybe you (N.Y.C. add 3i'0 tax) ;~
hoven t been p ague ote y. page t . $2.95 ~~
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Ray Eic hman WA61VM
2223---43rd Aven ue
Sao Francisco 16. Ca li fo rnia

QRN
and the battle to beat it

T H IS is being written not as a story to tell
you how I whipped my own QRN prob

lems, but as a guide to help you identify and
track down the obnoxious nerve-wreckers cov-

• •ermg your receiver.
In my search for the snaps, buzzes, snorts,

and choggles which loused up many a fine
DX QSO, I lost a lot of sleep roving the
st reets while the noise was on. I have been
accused of being a nut, roving the streets in
pajamas, armed with the tools of the noise
hunter. Nonetheless, our record for fi nding
and eliminating QRN stands at 100%. "Our"
being myself and my invaluable helper & son,
SIeve, WA6IVN.

A look at the various noises encountered:
There are those which are seasonal such as
heating pads, electric blankets, electric heat
ers, defective thermostats, swimming pool
heaters, etc. Heating pads and blankets fol
low a pattern, st ar t ing about 10 pm ending
about 8 am, so time pretty well pin-points
these noisy devils.

But before proceeding, let's look at a few
definite needs:

1. A notebook to keep your notes regarding
the times involved for your particular
QRN, and to keep a r ecord of the area
sea rched , and other noises which are
found, but not bothersome at the time.
(When you read over your page of notes,
the picture becomes much clearer!)

2. A hand-drawn or printed street map of
your area to keep track of what you
found and where you looked.

3. A single-bit axe or sledge hammer.
(Down, boy! This is for research pur
poses only.)

4. A sma ll transistor radio (indispensable).
5. Car with radio.
Begin by keeping a record of the noi se, time

of st a r ts and stops. If it is intermittent, a
description of it. If you have a beam, an in
dication of the general direction from which
the noi se is received. In your hunting, you
will probably run across other noises. If they
don't match the one you are hunting, s im ply
file them for future reference. Heaters and
furnaces generally will be heard in the mor
ning and evening hours with an odd exception
or two. Swimming pools in the daytime, the
seasons being obvious.
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Under nocturnal noises, we have the in
evitable heating pads used for illness (usually
at night). A very hard nut to crack is the
2 KV series st reet lighting, characterized by
their on-at-dusk, off-at-daylight pattern.

After-daylight QRN can be varied. Gen
erally, it is motors in factories, dental labora
tories, medical offices, and homes. Don't
overlook the do-it-yourself fiend with a com
plete QRN factory in his garage or basement.

Last, not lea st , is the steady stuff-really
ham-maddening! Power leaks really aren't too
hard to find. They sound somewhat like a basso
profundo gargling-24 hours a day. This can
be worse in coastal areas where insulator salt
ing is a problem. Once the offending line is
located, a call to the power company will usual
1)' result in the insulators being sprayed from
trucks which the power company has for this
purpose. Another excellent cure, when an
swered , is to pray for a monsoon. Other 24
hour QRN includes refrigerator butter warm
ers and defective bell transformers.

\Ve have yet to mention fluorescent and
slimline lighting fixtures. These often betray
themselves by their on and off times (l hope
the idea of the notebook is beginning to s ink
in). Still in the 24 hour category are the
bad ones, defective grounds and wir-ing ; they
are the most difficult to locate.

The time to hunt QRN is when 1I0 U, hear it .
If you wait till it's more convenient, it will
probably not be there. If a power leak begins
at 1 am, if you have a beam, use it to obtain
the general direction the noise is coming from.
A line on your map indicating this direction
will sa ve you time in sear ching st reets not
affected. (I've been stopped by the police in
my pajamas, an axe in one hand and a tran
sis to r radio in the other. I was suspected of
chopping down a power pole.}

Heating pad noise also has to be hunted
at night, located, and doorbells rung the next
day.

Fluorescent lights are best hunted during
the evening hours so hunt them relatively
early a s they usually go off about 10 or 11
pm. (Bedtime?)

The back breaker, defective grounds and
wiring can be sear ched for at any time. How
ever, don't fail to take note of wind conditions
indicating exterior wiring or grounds or guy

73 MAGAZINE



Rugged••• dependable •••
'eatu,e by featu,e the
Poly..Comm "62" B outclasses them aI/I
O. C. D. M. Approved.

The unbeatable Poly-Comm "62" B covers 250 kc either side of both bands for
CAP. use .. . it has 18 watt power input S meter doubles as tune-up meter,
actually samples R.F. for maximum output 100% plate modulation ... V.F.O.
or crystal control for transmit ... built-in 115 VAC/12 VDC power supply .
triple conversion on two, dual on six . .. (crystal controlled) ... delayed AGC .
all oscillators voltage regulated ... squelch and automatic noise limiter ... sens i
t ivity: better than .8 microvolts on two, better than .2 on six for 10 db S/N /N
ratio ... selectivity: (6 kc @ 6 db pt.) and stability assured by all temperature
compensated circuits and Hi-Q IF stages utilizing 12 tuned circu its ... single
knob bandswitching . . . sparkling modulat ion for solid contacts ... complete
with under-the-dash bracket and ceramic microphone.

$349.50 amateur net COMPLETE
O.C.D.M. Model "62" CD ••• $349.50 COMPLETE

Antennas: PCA·251: (i llust ra ted) Whip only. 2 & 6 meter dual band antenna. Standing wave
ratio 1.1 to 1 at resonance and no greater than 1.5 to 1 at any point in the band. $13.95
PCA·249: Same as above with cowl mounting. Complete with 15 It. RG-58/u cable and PLl259
connectors at both ends. $21 .95
PCA·25D: Same as above with standard stud, ball mount, cable and connectors. $23.95

•At your electronics parts dl.trlbuto, or write for complet•

• peeffleatfon. to:
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•wires.
Let's make a typical search. Supposing we

have deduced from observation that a heating
pad is involved. We have established the di
rection as being north of your QTH. As a
rule, 8-9 indicates the noise is within 600 feet.
A reading of 8-3; up to about 1500 feet; will
give an idea of the distances to be searched.
Now then, using the car radio, gain full on
and tuned off of a station, proceed for a dis
tance of at least six blocks, or 1800 feet. Do
this as follows:

Be sure to stop at each corner and in the
middle of each block or equivalent. with a
wait at each stop equal to the off period of the
QRN we are looking for. On the map, indi
cate the route you have covered noting other
QRN found, by notes on the map. As you
criss-cross your search area, }'OU will suddenly
be rewarded by having the car radio pick up
the noi se. Drive along a s close to the power
lines a s possible until the noise reaches a
maximum. Stop the car sligh tly be~..ond this
point. Taking the transistor radio with you,
walk back to the loud point. Standing on the
sidewalk and holding the transistor radio at
arms length, point it at the opposite side of
the st reet about 100 feet to your left. Slowly
sweep through an arc with the radio to a
point 100 feet to :.:OUl' rig-ht. If there has been
no positive indication, cross the street and
repeat this process. The transistor radio will
point to the house with unerring accuracy in
<Heated by a sharp build up in volume. Note
the address and go back to bed.

Now, if no noise was heard on the transistor
radio when used as described above, you still
are not at the right place. This means you
must follow the power line and each power
line fed or tapped off it for a radius of about
1500 feet from where you made this initial
test. Eventually the transistor radio will hear
the noise at one of these nodes, and you have
arrived! Remember, even if it is loud on the
car radio. if it is not audible, or very weak
in the transistor radio, you are not in the right
place! I had to learn this the hard way.

The following evening after the dinner hour
is over, ring the door bell of the house in
question. Do not identijy you1'selj as a ham!
Rather, st at e you are tr-ying to find some in
terference which is ruining reception of A:~I

or your Hi Fi radio, and that you have lo
calized it to this immediate area after many
fru strating hours of search. Ask if they have
a heating pad, an electric blanket, or a thermo
st at controlled electric heater which is
normally used at night. Ask if they have
noted static in their radio (usually ac-dc) . Try
to be concerned about their welfare, pointing
out the danger of a pad with arcing thermo
s ta ts. As a result, usually the)' will allow you
to check everything in the house. Don't forget
it takes about fifteen minutes from the time
it is turned on for a pad or blanket to act
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up. Enjoy their hobbies and conversation while
you wait. As soon as the noise begins, using
the transistor radio to monitor, pull the main
switch momentarily. If it stops, it is on the
fuse side of the line. Then unscrew one fuse
at a time until the proper circuit is located.
An investigation of all the lights and plugs on
this circuit will disclose the culprit. Thank
them kindly for their help and proceed to the
nearest appliance shop and purchase a pad
with nonradiating thermostats. The following
evening, with surprising ease, a trade can be
made and the culprit should be taken to a
remote place and hacked to bits. In the case of
an electric blanket, convince them it shouldn't
be used as it is, but should be returned to the
dealer for repair or replacement.

Let's go to the power-line leaks. A real bona
fide leak goes at it continuously. This is indeed
a break when hunting for it. The intermittent
var-iety may be a little more difficult , but the
sa me sea rch manner is to be followed. Re
member this, though, if it is a sunset to sun
rise noise, it very likely is street lighting and
the initial sea rch should be confined to the
poles that hold the lamps. In cities this is
usually the 2 KV ser ies lighting and is capable
of cons iderable racket. Even if you hear it
on every pole with your car radio )'OU will
not be at the right one unless you hear it
at strong volume on the transistor radio. The
sea rch for power noises invloves following the
line and its branches at least one-half mile
in each direction from your house. Don't fail
to observe trees which could cause intermittent
windy-night QRN . Walk to the pole nearest
the tree, and a healthy whack or two at least
four feet up from the ground will cause a
sput tcri ng' if there is any potential QRN here.
It should be noted in the book and spotted on
the map. Eventually, as you proceed along
power line after power line checking with the
transistor radio, you will locate the pole. Now,
attack the pole with ten or twelve lustry blows
with the back of the axe or sledge. Should a
reaction occur, notify the power company a s
to the pole number and location. If no reac
tion occurs such a s sputtering at the moment
of impact, take note of an)' feed line coming
from this pole and check each one with the
transistor radio. One such line will be it. Most
people think the transistor radio was intend
ed for entertainment. "They're daft, man,
daft!" Incidentally, the axe treatment will
show up insulator tie wires which are radiat
ing noi se. These are very rough ones to find
requiring banging ea ch pole along the way
with the axe. I reiterate, if you don't hear it
on the transistor radio at good volume, regard
less of an apparent node in the car radio,
YOU HAVE XOT ARRIVED! Don't tap the
pole, vent your fury on it! There is 1W feeling
of joy 8 0 profound as to hear a breuk in till '
noise as YOIL gleefully ba.sk the pole . From this
point, the power company will take over, usu-

73 MAGAZINE



the original

HALO

• • • • •

SATURN 6

Long John
for Six Meters

FEATURES
De signed for ma ll: im",m forwo,d gain.
Gamma Match for co-ax feeder.
Finest g rade alumin",m t",bing.
Exceptionally sl,ong s inc. there 0 '" no drilled

hole s. . I ,.
All a l",min",m construction e lim ina tes e eetro yilt.
Ent ire beom and s upports co n be gro",nded for

lighln ing p,otect ion.

We are proud of this new long John Antenno. We've
Tried to put in every fea ture you could wont'h~e re·
suIt is a reasonoble cost high gain beom w I...... can
easily be put up and which will stay there p ro,d lca lly
forever . II hos a w ide enough. lobe so y'!u don t ho ve
to swing it CHound a ll the t l ~e, yet g ives you t re 
mendous gain where you want It .

AT Y OU R DISTRIBUTORS O R WRITE DfR£Cr

III-PAR
PI.·odu~ts (;0.
FITCHBURG, MASSACHUSETTS

Saturn 6 Antenna only . . $11.95
Saturn 6 plus mast &

bumper mount $16.95

ally with quick response.
The salt problem in coastal areas is quite

easy to solve. The transistor radio will again
quickly point out the offending high voltage
transmission line. Again, the cure is to notify
the power company. They will soon have
trucks out to wash down the insulators. The
axe treatment will also take care of poor
branch line joints such as loose splice con
nectors hidden under miles of tape.

\Ve have come to the last item on this list.
It is by no means t he last known QRN. (Un
less 73 wants me as a full time writer for the
next five years, I can cover only about 85%
of possible noise-sources). These are t he de
fective grou nds a nd poor wiring. First, le t us
look into defect ive g rounds. These commonly
consist of the grounded conductor of t he house
electrical system a nd its bond to a cold water
pipe. If this bond is not excellent, any appli
ance, motor or fixture which has a leakage
path to ground can cause QRN. The transistor
radio again will be of invaluable help and wiII
detect the poor ground when same is shaken
with vigor; like-with a dry ylQVe on the hand
eWing the shaking. A severe shock can result
if the ground is broken, even momentarily
while it is being shaken.

Also, don't overlook the lowly beU trans
former which also light s the house numbers.
The most frustrating twenty-four hour of QRN
I ever contended with was fi nally loca ted as a
defective bell transformer two blocks away.
After locating t he home, and explaining what
was happening to my " H i Ei," t h is very co
operat ive home owner allowed me to spend
two hour s in his house eliminating item after
item, using the transistor radio and unscrew
ing f uses one at a time until t he offen ding
circuit was found . There my headache began.
I started by pulling the plugs from all the
outlets on this circuit. When this didn 't help,
I asked permission to take down the fixtures.
My startled home owner dazedly allowed me
to do this. \Vhen this didn't help, I removed
each plug from its wall box and inspected it.
Still no luck. So giving up in disgust, I put
everything back together; and as I was leav
ing he said. "Did you make sure the door
bells are working"!" It took me exactly ten
seconds to cut one lead to the bell transformer
and the noise was over. A new bell t rans
former cost me $1.80 which I presented t o the
home owner a nd installed with joy.

Don 't forget guy wires: Your own a ntenna
tower, TV antenna mast, and occasionally
power line guys. Whenever a guy wire is not
insulat ed from ground and some sort of a
connection exists, a bonding wire must be
soldered across the joint. Static build-up will
discharge across such places after they have
become sufficiently weathered and corroded.
TV antennas are terrible offenders when
haphazardly guyed to metal flashlights, water
pipes, sewer vents, or drain pipes. Due to t he
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RECONDITIONED and GUARANTEED
USED EQUIPMENT

Conser G66B & 12Y supply NEW 149.00
lI ammarlund HX-SOO PERFECT 519.00
lIammarlund IIQ·liOC VERY GOOD 159.00
Il ammarlund IIQ·liOC LIKE NEW . . 169.00
Hall icraf ters SX·}O I·A YEl{¥ GOOD 279.00
Geloso G·212·T R NEW 175.00
Johnson Valiant VERY GOOD 299.00
IIA~IMARLUND IIQ·I45C LIKE NEW 209.00
R~I E·6900 EXCELLENT 279.00
National NC-300 GOOD 219.00
lI allicrafters HT-40 LIKE NEW. . .. 79.00
Johnson Navigator EXCELLENT ... . 99.00
lI ammariund HQ.170C LIKE NEW. . 284.00
Phasemester II PER FECT 149.00
Band-Hopper VFO PERFECT . . . .. . 59.00
J ohnson Courier VERY GOOD F jW 169.00
lI ammariund JlQ·l 80C UK !': NE\V . . 3.19.00
All the above carry Ollr full 90 dar warran ty
and are subject 10 prior sale. Place J OIlT order
today 10 insure mailability,

A&FELECTROMART
1616 S. 8 1st Street

Milwaukee 14, Wisconsin

6METER "PACKAGE DEAL"
only $19.98 postpaid

Consisting of the following :
I-VANGUARD 5 watt, cryst.,1 controlled R.F.

transmitter $14.99 list
I-VANG UARD modulator for carbon and

c rystal mi~es . $15.99 list
I-VA NGUARD crystal controlled conve rter

with broad ca st band ou tput . . . . . $ 15.99 list
A $46.97 value for only 519.98

o rder now - only 100 a vailable
Alt units are ne w p ri nted c'rcui t m od ule s, ' e 51ed

a nd complete with all tubes and crydols.
Req uiu!5 lSC to 300 vel ts d .e, and 6 or 12 vol ts,

VANGUARD ELECTRONIC LABS

fact that most T \' sets are operated unground
ed, any leakage to g round then goes by way
of the T V mast, guy wires, a nd metal flash 
ings whose j oints usua lly a r e not electrically
serv iceable. Static discharge on t hi s item is
also the source of some fine noise, but it can
be beaten. 1\1) ' experience with this points to
the fact that to be objectionable, it must be
within 300 feet of your receiving location.
T here may be remote exceptions to this .

R emember , QR N hunting takes time. It
must be done with a plan. It will involve notes
on paper and on your map, sleepless n igh ts,
and hou rs of unrewarding sea rch . Neverthe
less, the rarest DX you have ever worked won't
thrill you half a s much as the day you nail
your own QRN problem.

To date I have replaced two defective fl uor
escent fixtures , one bell transformer, fixed
fo ur poor g rounds (one in my own g u ying
system), bough t a nd traded three heating pads
for defective ones, fixed one arcing bla nket
control, bypassed one fi sh tank thermostat,
taken down two rusted and corroded TV masts
and guy wires, and furnished one indoor
rabbit ears free to one of the owners.

I ha ve been a ham for two years. T he total
expenditure to cure various QRN has been
about fifty doll a r s, which adds u p to about
$2.00 a month. Ver y cheap indeed, for a hi-fi
(translatable a s "DX") fan .

GOOD H UNTIXG ! .. . WA6IV ~1

VTVM

Improvement

•

190--48 99th Ave., Hom 5 23, N. Y.Dept. H· )

SEllS
HAM
GEAR

bb

FAST
& FAIR

SWAPS

BUYS
TUBES

&
EQUIPMENT

Barry
Electronics

512 Broadway
Ne w York 12

WA 5.7000

Send for Ca talog

Wit h the expenditure of about one dollar
and a few hours of labor, owners of Heath
VTVM s can make their instruments 100 per
cent easier to calibrate and use. The VTVM
ill ust r a t ed is a Hea th V-7A, but the changes
are applicable to many popular bra nds of
meters.

Step one is to take the manufacturer's ca
libration in structions out of that dusty closet
and get them attached to the meter case where
they belong. Few owners could accurately re
cite the correct order of the calibrat ing steps,
and as a r esu lt calibration suffers. T ypewr it e
the specific steps for calibrating your instr u
ment on a file card cut down to fit the side of
the meter case. Mount the card using the new
Mystic brand transparent plastic tape. This
tape will not dry out or peel.
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Canal Street & B ea v e r D a m Road
Bristol. P ennsylvania

r-----------I-------~
I NEW I . I
I II l!:t:l II I I
I C, I I
I I I
I I I
I I I
T-R SWITCH (MODEL 381 IL -l

... with selectable bandswitching
This compact electron ic T -R swit ch
(4%, " x 4" x 4}-2/1) does a big job in
automatic break -i n operation o n
CW·SSB-AM -DSB: Bandswitch covers
80 through 10 meter bands. Integral
power supply. For commercial applica
t ions , it will handle more t han lKW
AM phone and up to 5K W SSB. "Fail
safe" design a utoma t ically keeps trans
mitter connected to a ntenna when
unit is not energized. Matches 52-75
ohm coaxia l lines.

This is the switch you've been look
ing for. See it at your local dealer. or
write the factoryt d irect,

PRICE $60.00

Price $37.40 Postpaid

Th is new six meter converter from stock
does not need ahsolute quiet for the weak
signals.

!f1Ei. TAPETONE ELEaRONICS LABORATORIES INC.
H Elm ~ ' .• W..l N,w'". n. M. ,•.

WHY NOT•••

THINK I GOT A TELCO 201 CONVERTER
OR SOMETHIN·?

QUIET!
"

BUY the TELCO 201 NOW?

<,,1' I t
d f "

Step two is to make the calibration controls
easily available without the bother of r emov
ing t he case. Drill three holes, each a little
more than 1,4 inch in diameter, in the back of
the ca se. Ca ref ully align the drilling marks so
that the holes will be in line with the calibra
tion pots. Press a wide strip of adhesive plastic
tape (white) into place be low t he three holes.
\Vith an instant-drying marker pen, label the
access holes according to f unction.

Step three is to provide a calibration tool,
and a place to stor e it. Purchase a short length
of bakelig-ht or plastic rod, 1,4 inch in diameter.
Such material is shown in all mail order cata
logs. Using a file, dress one end of the rod
until you ha ve a scr ewdr iver -sha ped tool.
Mount a regular fuse clip on the back of the
ins tr ument ca se, and slip the tool into place.

Step four is to provide escape from tangled
line cords. Remove the instrument case and de
t ach the line cord from the power supply. Drill
and file a hole in the metal bracket that origi
nally held the line cord grommet, and install
a recessed male TV power connector . U sing a
portion of the old line cor d, wire the TV con
nector leads to the power supply. Enlarge the
power supply cord hole in the instrument case
to provide clearance for the TV connector
bolts, and re install the meter a ssembly in t he
case. Plug in a regular TV set cheater cord ,
and you have a convenient means for remov
ing the power supply cor d completely. This is
especially handy when moving or stori ng the
\ ·TVM. . . . Bentley
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Save Your

W OULD you li ke )'OU1' t ransmitt in g t ubes
to las t longer? H ig h screen-grid d issipa

tion during tuneup has r uined many beam
tet rodes, bu t it is a si mple matter t o design
the circuit so the sc reen dissipation rating
cannot possibly be exceeded by any misadjust
ment. No over load relays or other gadgets are
required, and the system will work for most
class C s tages. It won't work for a linear am
plifier, where the scr een voltage must be welI
regulated.

Look at Fig. 1 (a ). Here R. is t he resistance
of the screen itself (ra t io of de screen vol
tage to de screen current), E is t he no-load
voltage of the screen supply, and R is the
internal resista nce of t he scr een s u pply.
Where an ordina r y series screen dropping
resi stor is used, E would be t he plate-supply
voltage and R the ser ies r esi stor. Now let us
cause the sc reen resistance R. to vary (by
cha ng ing amplifier loading, sa y ) and see what
happens to the scr een dissipation P •. The
curve in F ig. 1(b) is a plot of screen di ssipa
tion versus screen r esistance, with sup ply
voltage and su pply resist ance held const a nt .
It shows t ha t the screen is hottest when the
screen resi stance is equal to the inter nal su p
ply resi stance. This r esult, of course, is pre
di cted by the maximum power transfer
t heorem-we have "matched impedances."
Notice that since the cu r r ent through Rand
R. is always the same, the voltage drops across
them will be equal in the matched condition.

Suppose we have a sin gle 807 in a class C
plate-modulated final. Plate voltage is 600
volts, and the tube manual says to run the
screen at 300 volts and 8 rna. A series screen
dropping resistor will then have t o drop 300

Screen Grids
C relq R. Allen W91HT
13 18 Williamsburg Dr.
Champaign, Illi nois

volts at 8 rna. A 37.S-kilohm resistor will do
it. The screen is evidently "matched" to its
supply (equal voltages on the screen and the
ser ies r esistor). A change in tuning, drive or
loading may change the screen r esistance, but
it can never increase screen dissipation be
ca use P . is already at the peak of the curve
in Fig. l(b).

Now consider a stage using a single 6146,
again class C p late-modulated. P la te supply
is 600 volts, and the screen is su pposed to
draw 7.8 rna at 150 volts. A ser ies resistor
from the B- plus wo uld have to drop 450
volts. The internal r esi stance R of the screen
su pply would be the dropping resi stor, 450
v/7.8 rna = 57.75 K, whereas the sc reen re
s ista nce R. is only 150 v/7.8 rna = 19.25 K.
The screen would then operate well to the left
of the peak of dissipation in Fig. l(b), so
any increase in sc reen resistance would make
it heat up. There must be a better way.

We would like the screen supply to have a
no-load voltage of twice t he screen voltage,
or 300 volts, and an internal resistance equal
to the normal screen resistance of 19.25
kilohms. Then the screen dissipation will never
rise above the operating value.

A properly-designed voltage divider across
the 600-volt su pp ly can do just that. To see
how, we need another result from network
theory-Thevenin's theorem, which states that
any linear network, no matter how compli
cated, is equivalent to a regulated voltage
source in series with an impedance. T he vol
tage of t his source ("Theven in generator")
is equal to the no-load voltage of the actual
network. T he series impedance (v'I'hevenin
impedance") is the same as t he impedance
seen looking into the actual network terminals
with all voltage sou rces shor t-ci r cu ited .

Let us apply Thevenin's theorem to the vol
tage divider in Fig. 2 ( a ) . It is a 2 to 1 divider,
so the no-load voltage at the terminals is half
of 600 volts. That is, the Thevenin generator
is 300 volts. To find the Thevenin impedance,
shor t-ci r cuit the 600-volt supply and measure
the impedance looking into the terminals . We
see two 38.5 K resistors in parallel, or 19.25 K.
The circuit of Fig. 2(a) is thus completely
equivalent to the simpler circuit of Fig. 2(b)
as far as any measurements at the terminals
can tell. This then is the screen su pply we

•
" I e ae

3a~ 1\ 0 •••"". 1= , ll- b's ='/ eoo, :J'"''• - 0ft,
EIRS •, .

(~(AI (61 S (R.. RS)1 (AI

61

Fig. I. Change in screen dissipation al the
Icr.en r.sistance variel.

Fig. 2. A voltage divider a nd
. quiv.lent circuit.

its Thevenin
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Henry Has It! THE NEW
GONSET "GOONEY BIRD"

WITH MORE POWER
AND VERSATILITY!

.. .. .. IU .. .

.... aONEJE'r
G C-l0S COMM U NICATOR

o ' 0
o
t UNINO

SQUnCKO

o
YOl.UMI

$23950

Amateur Net

Th e 2 meter Gonset GC-105 "Cooney Bird" offers these deluxe features:

Silicon diodes to save curre nt drain· ca li b ra ted tun a ble receiver utilizes low-noise bBZa RF tube in
sensitive "Ceseede" c ircuit · AVe is applied to a void possibility of bloc~ing by strong local signals
• special gang-tuned circuit s give high ma ge rejection' du al purpose meter a utomatica ll y switches
from rel ative signal strength t o relative out put · increased modulation capabili ties with high level
clipping ' all tunable circu its controlled from front panel · tune-up procedure simplified by use of
broad-bonded excit er stages • completely compatible with Gonset 's new mod el 3357 VFO or b
crystal positions available.

Output : 6 watts-Input: 6/12 DC or 115 AC-Dimensions: 6V2" high, ISY2 " wide, 8" deep

Available Now from Henry Radio With

* PERSONAL SERVICE

* WORLD'S BEST TERMS

* BIG TRADE-INS

* COMPLETE SERVICE SHOP

Buy With Confidence At

11240 West O lympic Boulevard, Los Angeles 64, Califor nia
BRadshaw 2-0861 (213)

HENRY RADIO STORES
931 N. Euclid Ave., Anaheim, C.lif.

PRospect 2-9200 (714)
211 N. Main Street, Butler, Missouri

ORch.rd 9-3127 (816)

BIG
TRADE-INS!
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' E,.
•

Symbols used are t hese: E bb is the plate
sup jlly vol tage, E . is t he desired screen vol
tage, L is the norma l screen current, RI a nd
R1 are t he divider resistors s hown in F ig . 3(a) .
Lookin g into the divider at points XX, we
wa nt the Thevenin generato r to be twice the
screen voltage. That IS,

•---
•.,
.,

~, ..

tAl '" 2 E.

BOUND VOLUMES

(2)

(1)

38.5 K
300 v

38 .5 K

600 v - 300 v

2 x 7.8 rna

E"
R,

2 I .

2 E .
R, R,-

Ebb -2 z,

I{ I

R, - 38.5 K

Wit h zero screen curren t , the divider output
is 300 volts. \Vhen t he screen draws its rated
7.8 rna, the voltage falls to 150, so 450 volts
appears across RI and 150 volts across R; The
power d issipated in R I is E 2/ R, or (450) ' /
38,500 = 5.26 watts. T he power in R, is (150)'/
38,500 = 0.585 watts. In practice one would
use a 39 K or 40 K 10-watt wirewound for R ,
and a 39 K I-wat t carbon for R~.

The one di sadvantage of using a divider in
stead of a simple ser ies resistor is that a littl e
more current is drawn from the plate sup ply .
The total drain flows through Rr, and (in the
case of the 6146) by Ohm's law this current
is I = -150 volts /38.5 K = 11 .7 rna , which is
3.9 rna more than the screen current alone. If
the sta ge is plate-modulated, the modulator
will have to su pp ly 600 volts x 0.0117 amp =
7 watts to the scr een circuit, in stead of 600
x 0.0078 = 4.7 watts if a se r ies resi stor alone
were used.

Adding one resi stor is a small price for pro-
tecting your screens . Try it. . .. ' V9IIlT

R, + R, I .

A divider usi ng- these values for RI and H~

makes it impossible f or the screen dissipa
tion to increase when the st ag e is misadjusted.

To show how the fo rmulas a re used , we will
de sign t he divide r for the 6146. Her e E"b =
600 volts, E. - 150 volts, I . = 7.8 rna. T hen

600 v

a, + R2

We want the Thevenin impedance to equal
the screen resistance, or

R I R, E .

These two eq ua t ions can b e: solved aimult a ne
ously for RI and R~, with the result

Includes 6 CW4

EASY TO LEARN CODE

Transmltll'r . R~I eers , :\Ietl'n. :\lIcrophonn .
U..adu·u. a mnuners. a ntennas . Power ~Ul>

I>llea. •"lIters. Indi cators . COIIHners. H)'namo
tors. ("a llle . COlltr.-.l BOIeS. Tl'~t E'lulpmenl .
!·hooe:s...te. Se nd f Of' Free C.ta loll. Dept . 73 .

1,...r D to Increaee s!><'ed wnn an Ins trud.ograph
-the n adl o-Telegtaph Code 'reeen cr that takel
the place of an oPerator-Instruc tor and eneb tee
an)'one to muter code without (urther anls t 
auce. A \'.l la tJ le tapes f rom begtn n..... alphabet
to typlnl messages on an subjee ta. S pe..d
range n to ~ O WP~I . Always rl'&d}'-no QI01.
Tlu,uun,ls hue · ·a,·/iu ir ..d the code" with th..
Ins tru t·tograph ~}·"em . Write tnday for con.....n
Ient rem a l or pureh ase plans.

INST RUCT OGRA P H COMP ANY
4713 S H E RI DA N ROAD . CH ICA GO 40. ILL.
4700 Crenshaw BI~d .• Los Anll elet 43. C_Iif .

Fig. 3. Screen
.qLliva lent, used

II I Gn l ll ::0 IIh
1.0 P IH\-t'r U r n lll
1.0 N o l"'(" I'-"h ;:ure

stodets for 220 m e.
144· 160 me, 50-54 me,
and 27 -30 m e

" -1 1'('11 luul tt"l<ltl" ll
=tl~,f):; l)rt' llIlld

lilt ....orm
' 5.1)5 prt" IJIIId

All nuvlstor converters tailored :for your use
$ 56. 95 with power a upply ; $45.95 without
p ow e r s u pp ly, prepaid. Inquirie s i n vited .

Volume I, N umbers I thru 15, bo und in a
library binding with com plete index, 24 karat
solid gold lea f title on bindi ng, 9 uaranteed .. .
14.98 Iplus 2¢ for postage a nd handli ng }.

Electronic Specialists Laboratories
301 S. Ayer St. Harvard, Illinois

Th e WORLD'S FINEST ELECTRO N IC
GOV/Y SURPLUS BARGAIN S:

ESL NUVISTOR PREAMP

divider e nd its Th eve nin
in deriving equations ( I J
"d 12) .

were looking for to protect t he Gl-tG screen .
In any amplifi er where the desired scr een

voltage is less than half the plate voltage, a
divider can be designed so the screen dissipa
tion can never be increased by mistuning. We
will now derive some simple formulas for the
div ider resistors. If you don't care to follow
the algebra, just sk ip down to the results,
equa tions (1) and (2) below.
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Nylon Screws

for

Cri tical Applications

Nylon fasteners of various types have been
used for critical electronic and corrosive en
vironment applications for a number of years.
However, most radio amateurs have been de
nied the ma ny a dvantages of this hardware
because of local non-ava ilabilit y. T he screws
and nut s shown in the photograph are now
available t hrough Sears and Roebuck retail
stores as "Allst at e" auto license plate bolts.

The sc rews ar e %"J :1;4 -20 t hread, with a
slotted hea d, metal inser t . The screw style is
simila r to the conventional washer head type.
The metal insert is molded into the screw body
and only the head is exposed. The nut is
molded nylon and of t he conventional hex type.
T his low loss hardware is a n ideal replacement
fo r the usual extruded fiber washer and rna
chine screw combination in such applications
as fabrication of metal plate and film dielec
tric bypass capacitors and a ssembly of RF
tank components. \Vhile t he breakdown voltage
ra t ing of these fasteners has not been deter
mined, t he metal insert is centered in the screw
and the low loss insulat ion appears good for
several t housa nd volts. . , , P afenber v

1. IMPEDANCE MATCHING " J" Bea ms
exclusive Slot Design reduces SWR's to an absolute
m in imu m ,

2. ADD FOR GAIN DESIGN A<ld matched

.~ Ztlll('~Slat('· _

t

I
I
I
I
I
I
I

". ,;

C.O,D.

-

o SnHI me :-'lod..L _

o Chc(k enclosed {xave Shipping ) 0 Semi

SAIN INC.

"J" Hc.un sccnous at any time 10 Basic 4 O\'Cf 4
autcuna for increased gain, :\0 other nntcunu has
thi s Icatn rc. The "J" Beam defies obsolcsccnsc. Can
be cxnandcd or stocked to meet every ' dema nd a t
any time.

3. LIFETIME DURABIlITY "J" Beam ele-
mcnts arc of heavy walled aluminum tubing, All
clamps and fmings arc forged with a special English
M et a l Alloy that can not rust or form electro
lytic corrosion ,

1209 W. 74 th St., Chica go 36, rn, Phone AB 4-2855

o S('lld me \fllllph'le delails ,lilt! prtccs

Listed here are 3 Basic Models from complete line.

144MC.S4 Do ub le.( ( 8 elements) 300 ohms feed $23 ,50
220MC-S4* Double .( ( 8 elemenh) 5 2 ohms fee d 22.50
420MC-S4· Do uble .( (8 e le ments ) 52 ohms fee d 16 .95
· Includ es Solun

•
T he " J" Beam is so new on ly a few d ist r ibutors
hale them. T o order or for co mpl ete informat ion ,
write dlrcrt 10 GA IN, I i>: C. Include name of dis
tribu tor if any.

•e
••: N ame' ~ ~ _

•II Stre{'[

•• Ci l~'_
1_-

Photo: Morg an S. Gass ma n, Jr.
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Ham T.V.
Melvin H. Shod bolt W~KYO

1309 Broe d we v Street
Dekote City, Nebreske

V ery Expensive! Too Complicated! Impractical!

A BSOLUTELY RIDICULOUS! ! The time
has long s ince passed when amateur tele

vision could be defined with st a temen ts like
those g-iven above! But why the chan ge ? What
has been happening? Aft er all, if one sca ns
back over the past ten years of amateur publi 
ca tions , there is vi r tually no trend which
would indica te a simple a nd economica l ap-

Scenes like this are common in practically every
appliance store t hrough out the co untry. These
sets often can be obtain ed fo r practical ly
nothing just to make room for more. This pic
ture was snapped at G ibson Appliance, Sioux

City, Iowa .

preach to Ham TV. In fact, a f ew years a go
if someone would have told you that you cou ld
construct a complete st a t ion for less t ha n $50,
you would have probably exclaimed, " Impos
s ible !". The cont r a r y is true today however,
for this is not only possible, but qu ite practical!

What then actually took place? W ell first
of all , circuits have been drast ically simplified
.. . they are no longer being confined to the
complex and expensive t echniques used by
broadcasters. And secondly, but equally a s
import a nt , has been the t remendous su rplus
of used TV receivers. These sets are presently
flooding t he backrooms of pract ically every
ser vice shop a nd appliance store t hroughout
the coun try. So much so, in fact , tha t g ive
awa y prices of $5 or less are not at all
u ncommon. The availability of these receivers
is j ust what ham TV enthusiasts have been
wai t ing for; since these sets con ta in approxi
mately 90 % of all the parts required to con
st r uct a complete sta t ion !

Getting Started

However, this did not appear to be the com
plete ansv....er, (even though it was a tremend
ou s boost ) for TV was st ill not progressing in
proportion to the ever mounting interest s

CALL. NAME ADDRESS .

CITy STATE WANT MORE TV ARTICLES? .

ARE YOU PRESENTLY ON TV? CAM ERA (.) .

XMTR FREQ PWR .

CONVERTER ANT .

INTERESTED IN HAM TV ORGANIZATION? .

DO YOU DESIRE 1 MC TV FOR 6 & 2 M ETERS? Ye. No

ADDITIONAL REMARKS, .

. . . .. .

AMATEUR TV SURVEY QUESTIONNAIRE. Cut out and send to: 73 Magatine. 1379 East 15th St.• Brooklyn 30.
New Yorio
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Typical "less than $50" TV station.

shown among thousands of amateurs.
Why the continuing lag? Apparently i t ha d

to be blamed on one r emaining factor . . .
lack of down-to-earth literature fully covering
simple a nd st r a ightfor wa r d circuits and at the
same t ime providing sufficient background
t heor y necessary to put the entire subj ect of
Ham Television in its proper perspective.

After some ser ious thought, Wayne and I
ca me up with the followi ng answer. We de
cided that in order for Ham TV to finally get
off t he ground once and for all, what we really
needed at t he present time was a complete
manual fully covering the basic principles of
Ham TV along w ith easy-to-understand cir
cuits which could be constructed almost en
tirely from parts sa lva ged from old TV sets
. . . thereby keeping the cost of the entire
project below $50. Such a st a t ion is shown
in the photo.

Consequently, Wayne agreed that if I wrote
the book, he would publish it. So for the next
ten mont hs all available time was spen t eit her
working over t he typewriter or else in the
darkroom tediously processing photos and il
lustrations. Well , it's a little over a year later
now and the project has finally been com
pleted. Wa yne informs me t hat the manuals
have recently come back f rom the printers
a nd are ready to go . Inciden ta lly, (ahem . . .
shor t commercial!) for those of you who are
interested in obtaining th is book, further de
tails along with a handy order blank can be
easily located on page 72.

The TV Station

Lets once again refer back to t he photo
for a closer look at the typical "less than $50"

NEW! from P & :r:I:
MODEL AR-l

TRANSCEIVER ANTENNA
TRANSFER UNIT

Here is the a nswer to the problem of using your trans.
cei ver as a n exciter fo r any linea r amp lifier. The AR -1
t ran sfe rs the antenna to the tra nsce ive r w hile reeet v
ing a nd pro vides the necessa ry switching to con nect
the exci ter to th e ampl ifie r, and the am plifie r to the
anten na w he n t ra nsmitti ng . A fr ont pa nel swi tch ol so
permits the exciter to operate str a igh t thro ugh to the
ante nna . The rela y is shoc k. mounted a nd the case is
insulated to reduce noise. Standard S0239 con nectors
are provid ed for low impedance coax Jines .

LOW INSERTI ON LOSS: Transcei ver output to a mplifie r
inp ut, Jess than 1.02:1 SWR, 3 to 30 Mc. Amplifier
output to a nten na, Jess than 1.1 2:1 SWR, 3 to 30 Me.

The AR-l requires 6 .3VAC (6. 3V ja ck on KWM ·2 ) and
normall y open auxilia ry con tacts on the excite r rela y.
(ANT. RELAY jock on KWM-2). The AR·l ma y a lso be
used as a co nven tional a nte nn a change -over rela y.
Size 3 /1 X 4" X 4 /1. 50

PRICE ••• • •• • ••••••.••• ••.. • . .$32
1?s; ELECTRONICS INC.
~ , 424 Columbia hifay-en_, Ind .

HAM SHACK NOVELTY
Authentic-looking, two-color certifi cate claiming tongue
in-check ownersh ip of an acre on the Moon'~ surface
Ideal gift or conversa tion piece for shack. bar, den or
office. (See Pq, l l9-Jan. 61. CO . ) \\"ith gold seal and
name and ca ll inscr ibed only $1.00 each. Six for $5.00.
Send check or M.O. to--

BOX DXG, 173B - 201 St•• Bays ide 60. N. Y.

TELEWRITER FREQUENCY
SHIFT CONVERTER

The New Madel " K" Tel ewri ter Cnnverter (des igned by M. J . "Dun" Wiggi ns W4 EH U) includes : l. Linear lUldio discrimi nato r
with high Q toroids for maxim um lnterteeence reteenen. 2. Advan ced keying tube etrcuf t to compens.a te for d istorti on with front panel
eentret. 3. Separate magnet current supply with mill iam meter. 4. Dual eye iod icator. $ . Chassis termina ls for polar rel ay bias. S · R
re lay. and loop. 6. Front panel jacks flM" keybnard and pr inter. 7. Send . Rec. an d Polar ity Revers ing swit ches . For fu rther information
and ruonditioned teletYtle lis t . write: Alltroni u .H oward Coa•• Box 19. B(\$lon I. Mus. (R ich mond 2·0048)
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Closeup of the image converting portion of the
flying spot camera.

s ta t ion mentioned a bove. It ca n be d ivided into
basically t h ree units: ( 1) a receiver fed by a
420 me conver ter . (2) a camera and (3) a
modulator-transmitter unit. The converter is
shown setting on top of a conventional TV
set. Its purpose being simply to convert the
420-4!JO me sig na l down to an unused TV
channel. The camera is shown in the center
a nd is of the flying spot scanner variety. Its
output is fed directly into the modulator
transmitter u nit shown at the extreme right.

The fl ying spot camera, for the benefit of
those of you who may not be familiar with it,
is essent ia lly a sl ide type camera being used
mainly for t r a nsmitt ing negatives, trans
parencies and line drawings. It is undoubtedly
the most economica l and practical approach
to Ham TV.

The sca nner functions in the following
manner : The sca nning- beam of a small
cathode ray picture tube is made to sca n out
an unmodulatcd raster, very similar to the
r-aster produced on an ordinary TV set when
tuned to an unused cha nnel. Next, a slide is
placed against the face of this tube so that
the sca n n ing light beam must first pass
through it before being detected by a sensit ive
photomultiplier t ube located severa l inches
awa y. In this manner, the intensity of the
light beam, at anyone instant, will be in
di rect proportion to the density of the slide
at that point. Consequently, we have s uccess 
fully se pa ra ted the picture into light variations
whi ch can be converted by the photomultiplier
tube into a conventional video s ignal. The
on ly thing remaining is to further process
th is si jma l, mix it with the sy ncbla nk ing pulses
and feed it in to the modulator-transmitter unit .
This method completely does away with ex
pensive and hard-to-obtain ima ge converter
tubes, such as the vidicon and iconoscope.

The usefulness of this camera is limited
only by one's ingenuity. For in stance, some
amateurs are mainly interested in transmit
ting drawings of d iagrams and other sketches.
In these cases, they will often choose to use
a relatively la rge cathode ray tube (10-12

The Only Single Feed Line

6&2 METER
COMBINATION VAGI ANTENNA

®

from F'NCO

Patent RE 24,413
OIlier palents pending
6&2Meler
Model No. A-62
Amateur Nel A-62 $33.00
Stacking Kit AS-62 $2.19

A6.4 6 Met" s uement Al -IO 2 Meter 10 Element
... Amateur Nel $11.88

Amateur Net Sl7.16 S · ·' AS' 1183
Stacking Kit AS-6 $2.19 lacking KI • .

~~AIIA-IO IIA Meter 10 Element ~~
Amateur Net $11.88
Stacking Kit AS-11A $1.26

See Your flNeo Distributor
or write for Ca talog 20·226 to:

THE FINNEY COMPANY
DepL 20. 3 4 W. Inte rstate S t., Be dford, Ohio

._ Heavy Duty Square Aluminum 800m,
10 Ft. Long

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

• Boom Suspension Rod s Are Supplied
Completely Pre-assembled . Ready To Be
Snapped Into Upper End Of Mast

ON Z METERS: ON 6 M ETERS:
18 Elements Full 4 Elements
I-Folded Dipole Plus Sp ecia l I-Folded

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

Reflector z-c-turector s
4-3 Element Collinear

Directors

•
TWO ANTENNAS

IN ONE*
*a nother FIRST fro m F,NCO
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A U ; " .",. 1·011 1" . ,.I,alt h . Cali f ., . u b jecl I n p ,.i..,. _a le.

I II Ca lif. add 4%. Mill • .. ,.de,. 1373.

YOU GOT ITI WE WANT ITI LET'S DEAL?
We're pa ying top 55$ for GRC-9; PRC-6, -8• •9,
·10, GN·5BA, All e lectro nic test eq uip.

J. J. CANDEE CO.
509 No . Victory Blvd., Burballk, Calif.

DOD o rea 213 - VI 9-2411

$. Park Avenue, Tucson, Ari:r:ona
DOD or.o 602 _ 624.2014

24 4

HEADSET BARGAINS!
H5·23: Hi imped once. Leothe r covered he ad-
bond. Brond new. Greot buy. Only ..• . .. . .. 55.9S
HS-33 : l ow impeda nce . Le olher covered he ed -
bond . Brond new. A J . J. Cand ee Specia l . . . 6 .9$
Hi f i Headset : 15,000 cycles! Brand ne w wi th
chamois cushions. Terri fic! On ly ... .... .. • • •.• 9.95
CD·307A Headse ' Extension Cord : Brcmd new .
Ap proltimale ly 5 ft . length. On ly . . . . . . . . . . . . .9B

COMMAND GEAR
Fa mous 0 -5'. " 190-550 ke . The receiver you've been
looking for of on ly . _.. _.. _.. _ $9.95
BC-454 /R .26: 3-6 Me. 7.95
BC-455/R·27: 6 ·9.1 Me. . _... . .. . .. .. 7.95
MD-7 MODULATOR: Special ..... .. . . . . . . • • • 3 .95
T· 1B /ARC·S XMTR. 2.1·3 MC excelfent condition 4.9S
T· 19 / ARC-S XMTR. 3·4 MC exeetleet condi tion . 7 .9S
T·20/ARC·5 XMTR . 4-5.3 Me eJ(cellent condit ion 4 .95
T-21 /ARC·S XMTR. 5.3·7 Me euellent condition 4.9S

IT'S CANDEE FOR
JANUARY BARGAINS!

APX·6 TRANSPONDER
A midget werehouse of parts! Bl owers. th ree
veeder- Rcct counters, I. f . strips, cov ity, ove r
30 tubes e tc. Includes 3E29 tube . G ood cond_
A STEAL' AT ON Ly 59.95
APX· 6 Monu ol . . . . .. . . . • • . • . . . . . . . . . . . . . . . . $1.49

ARC AIRCRAFT RECEIVERS - IDEAL FOR
LIGHT AIRCRAFT. CAR. HOME. BOAT

R.19: 118·1 48 Me. Excellent condi tion. With 28V
dynamotor $49.95
Rol2 : S.w· I600 KC. Exce lle nt cond ition. W ith
28V dynamoto r 49.95
Either of above, wi th out dynamoto r 39.95

Additional TV Allocat ions

inch) for t he sca nni ng light source and in t h is
manner are able to very conveniently apply
the drawings directly to the sur fa ce of the
tube with the a id of a g rease pencil. Still
others like to place the light source t ube in
the vertical position so that games, same a s
checkers and chess, can be played simply by
placing' a transparent playing board (made of
plastic) directly on the sur fa ce of the tube.
These are but two of many examples in
which this versatile type camera can offer
unlimited possibilities in addition to s im ply
televising " sl ide-type" material.

The average amplitude modulated video s ig
nal is usually considered to contain sidebands
extending a s far out a s 4-5 me each side of
carrier; this is tremendou s when contrasted
to the -+-3 kc sidebands of an amplitude modu
lat ed audio sig na l.

As a result of this large bandpass, the FCC
has confined Ha m TV operation to the bands
of 420-450 me a nd above. T his is unfortuna te.
for before the development of satisfactory
UH F receiving techniques (such as very low
noise rf amplifiers) t he range over which
sa tisf actory pictures could be transmitted was
qui te res t r ict ed ; a nd a s a matter of fa ct, even

Once new hope can be put back into a
project, it demands continual recharging so
that the re will be no tendency for it to once
again go s ta le. One very impor tant 'wa y in '
which t his can be done is through period ic
articles (written b)' a var-iety of T V a ma
teu rs) which will keep us informed of new a nd
different circu it ideas.

In addition to this, we need to organize (at
least partially) so tha t we can keep in bett er
conta ct with fellows who are working on
projects similar to our own.

And fina lly, we need to determine the ap
proximate number of 73 readers who are inter 
ested in seeing more articles on H a m TV . ..
t his would be a great a id in determining t he
de mand for such articles.

As a preliminary answer to these problems,
a questionnai re ha s been prepared a nd can be
loca ted at t he end of t his article. If ever yone
will take a few minutes to fill this out and
pa ste it on a postcard we will be able to draw
more concrete concl usions as to t he present
sta t us (a s well as the fut ure status) of H am
T V. If a suffic ient number of quest ionna ires
are returned to indicate defin ite t rends , the
results will appear in a later issue of 73
magazine. Even if you are not interested your
self , p lease direct t he quest ionnai re to the
attention of your T V friends. In th is ma nner
a more complete survey can be obta ined.

Need for Organizat ion
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BANDPASS =

2
Where HI is the number of hor izon tal scanning
lines , V is the ver t ical sca nning f requency
(standard is 60 cps) and t he 1.33 is t he aspect
ratio . .. a lso being sta nda rd at 4 :3.

For example lets assume that we desire 100
horizontal sca nning lines and the vertical fre
quency is to remain at 60 cps. Then the re
quired bandpass would be:

(100)2 (60) ( 1.33 )

2
= 399.000 e pa 01' approximately .4 me

But exactly where does all this lead to? It
would appear that these tests indicate that
television signals limited to a total bandpass
of 1 me are entirely practical for amateur
com mu nication purposes. Consequently, we
would like to know if there is sufficient in terest
among TV enthusiasts to merit petitioning the
FCC for 1 me television transmission in the
upper portions of 6 and 2 meters. If operation
were allowed on t hese frequencies, it would
probably be considered the biggest single boost
since the beginni ng of Ham TV. Long distance
transmissions would finally become a reality
inst ea d of simply a dream!

One limitation to 1 me TV transmission,
however, is that normal T V receiver a udio
sys tems would no longer f unct ion since t hey
require audio carrier to be separated fro m t he
video carrier by 4.5 me. T his however, is not
usually considered serious since the la rger
portion of amateurs prefer to use their regu-

BANDPASS =

conversation with Wayne " " • so in order to
further substantiate our feelings, extensive
tests were conducted. Initi ally , this simply con
si sted of feeding a conventional video signal
through an amplifier whose band-pass was
limited to approximately 1 me, This, however,
immediately proved completely impractical,
since the upper frequency requirements a re
determined almost entirely by the horizon ta l
scanning frequency, (presently 15,750 cps, or
in other words, resulting in 262.5 horizontal
sca nning lines) this being far too high to yield
anything but a poor picture.

Previous experiments conducted by a variety
of amateurs indicated that t he number of hor -i 
zontal lines required for our purposes could
often be a s low as 100 lines. Therefore, the
next step consisted of lowering both the camera
and the receiver horizontal sca nning frequen
cies to a point which gave us approximately
150 sca nning lines. This was a very simple
mod ification in both the ca mera a nd receiver,
r equiri ng only t he add ition of a resistor in the
horizontal frequency circuit of t he ca me ra and
nothing more than a minor adjustment on the
receiver. The results of this test immediately
showed promise. The quality of such a picture
is shown in the photo.

For those of you who may be interest ed, t he
required ba ndpass of a T V signal can be easily
determined by the followi ng formula:

HlZV (1.33)

OM

Not a Kit $19.95 po,lpa;d

KI

DUMMY LOAD He r. is (I d umm y IOQd
tha t has (I f101 SWR

th ru 6 m"le u will toke 250
wa lts for brief periods com
p le te w ith so 239 conn.
and instr ucti ons, Glo· bar
type postpa id . $4.75

T 5 ,OX ' 7'
CR ANfORD, NEW JERSEY

LW·81

HAM

New 2m Pre-Amp with the
New Nuvistor (6DS4)

to minimize over-loading &
cross-modul ation

Two He lical fil 
te r Elemenh re o
duce in terference
from other ser
vices by 20,"0
Ob.

24 Db Goin and
Excellent
Noise Foctor
Two rube
Coscode Circuit

•

O ctal plug on case plu gs into octal socket for aU
power & control leads.

Requ i'e s lSOv. DC & 6 .3 v AC/DC
Provision for external On/Off Control & Ga in ,

if desired .

Matches LW-bl VH F Converters $18.50
LW ELECTRONIC LABORATORY

R2, JACKSON , MICHIGAN

Television picture afte r passing through an
a mpli fier system whose band pa ss was li mited

to I me.

today the range is limited to essen tially local
and medium range work.

But do we really need this much band width
in order to transmit pictures of a quality
sufficient for amateur purposes? This is a
common question raised by many and was
also present in a n'cent long di stance phone
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Ja r radio telephone stations to handle the audio
portion of the signal.

At this point , undoubtedly some of you ma y
be wondering if th is system wouldn't be in
opposition to the A RRL petition for "slow
sca n" TV in the 10 and 15 meter phone bands
requiring a bandwidth no greater than a con
ventional audio s igna l. (Presently before the
FCC.) On the contrary, our system can no
more be compared to "slow-scan" TV than you
could com pa re it to fa csimile . . . for th is is
basica lly all "slow-scan" T V r ea lly amounts
to; the only difference being is that it is an
all electronic system in which the picture is
di splayed directly on a specia l long persistence
type CR tube. This system not only requires
a specia l picture tube, but, due to the very low
scanning, a lso requ ires specia l deflect ion cir
cuits ; t hereby eliminating the possibilit y of
using conventional TV receivers.

" Slow-sca n" TV also differs in another way
. . . that is, it is absolutely confined to s t ill
type pictures . . . each picture requiring
approximately 5-10 seconds to be transmitted.
So a s can be seen, t he two systems are com
pletely two different modes of communication.

T his pr oposal would in no way be in oppo
sit ion to either t he "slow-sca n" picture syst em
or the present "wideband" TV system. Instea d
it wiII be a third syst em for transmitting pic
tures, using a conservative bandpass of 1 me
on bands that will make poss ible nationwide
T V QSO·s.

As in the past, the a mateur bands have been
designed to serve amateur s in t he best possible
manner. Therefore, in order to determine if
t here is sufficient merit to petition for this
type of television transmission which would
utilize the upper portions of the 6 and 2 meter
band s, it is very impor t a nt that the question
nai re be properly fi lled out and returned. This
should be considered as a vote " for" or
"against" the advancement of H am T elevision.
Please express your wishes!!

•.. \V¢KYQ

Air Force Mars
Eastern Technical Net

3295kc- 7540kc-1 5,71 5kc

Sundays: 2·4 PM EST

January 7th- New elect ron tubes for t he mod
ern era.

January 14th- Thermionic integ rated micro
module circuits for hig h temperature e n
vironme nts.

January 21 st- Applications of tra nsi stors.
January 28th-G eneral discussion of semlcon

ductor devices.
February 4th--Ad va nces in broad band com

muni cations.

JANUARY 19b2

3-BAND ®

HELIWHIP
MOBILE ANTENNA
COVERS '0-'5-20
WITHOUT TRAPS! .

S L'1 f select inR'! T he H W -3 HELIWH I P4'>
operates effect ively in the 10 . 15 and 20
meter amateu r bands without the use of
trap s o r sll'itch inJ: denices , Only the heh
ca l section for the band in operation takes
power ... the others are far removed
from resonance so that their rad ia t ion
effect j -; ncgli/i: ihle. The HW-3 matches
50 ohm line with ve ry low S . W . R. Six
feet nveruf I leng th . Allows for mounting
011 t ru nk deck o r cowl. E xclusive Mark
" S ta tic Sheath " " Plastic coa ti n/.:' red uces
pj-er-ipitntion «ta tic ; im proves s ign a l/
noise ratio up to 20 dh.

JI" •

~~ R
HEll WH IP.! il , " ( Iltered Irul' '''lrk US. P'lenl 2,966.618

·U S, Process P'len! 2,938,210

Write for techn icol dato or v is it your nearesl
amofeur eq u ip ment suppli er.

MARK MOBILE,lnc.
5441 West Fargo Ave.rvn Dept. HA- l Skokie. Illinois

~pt1ce ELECTRONICS CO.
Brings you new selected surplus material.
Selected by a Ham for t he ha m. de K2BBe.
Bird eoox sw, mod. 7.4 6 POSN new $22.50
Ele e. coax sw spd t BNC conn . 2.4 vde Rf NE . . 9.50
Miniatu re axial b lower. Opening only 21fa "

d ia. 0 /0 length 31h " 24 vde Globe ind mod
B-9A -624 .. .•• . . • . . . .• • •..• •• •• .• • . • • . • • 3.50

TUBES
Be low listed tubes removed fr om new unused Mil i
tary equ ipm ent. f ully telted and guaranteed.
OA2 • ••• •••••••• • •50t 6AS6 •.•• • • • . ••• • .75t
OB2 _.••• . . . • . • . . . • 40t 6J4 •.•..••••••••• •90t
5R4GY •• ••• . .••• . .85t 6J6 •• ••• •• •.• • . .• .35t
5V4G . _...• .•. . . .• 8st 6X4 ••••.••••• •• • •35t
6AG5 •••.••••. •• . .45t 12AT7 •. • • . • • • • • • •70t
6AH6 ••....•••••• •1.20 12A U7 •• .•• . . •..• •65t
6AK5 . ... . .... . •• • .60 12AX7 . . .. . .• . . • . •70t
6AK6 .. . • . • • • • • •• • .60 SPECIAL
6A L5 . . • • . • • , . • • •• •40 807W/5933 ... • . • • •1.00
6AN5 1.50 5651 •• . • • . . . . . . . . •75
~AQ5 •.••.• .••• . .• .50 6F4 oeorn •. . . . •. . • 1.95
721B ••. .. ... . .. . •3.75 6AS7G •.••••••••• . 1.75

Deduct additionol lC% on orders for 10 or more tubes.
Pl 259 or M359 .... ....•..••••. .•• .• . . . 3 for 1.00
Toggle l W SPST 175 Amp s 30 vdc . .. . • . • . • . • • 3.50
0-1 Ma 1" rd mtr 2 .00
2 Mfd 3000 volt Oil cond. .•. ..•. , ..• . • .• • •• • 5.00
30 Watt Dummy laod A·83. 5i9. Corp. . . . • • •• 1.50
Min order $5.00. Pse include poltoge. Exceu re 
funded imm~diately . All prices f OB our Warehouse,
Bronx, N. Y.

~pt1ce ELECTRONICS CO.
218 West Tremont Ave ., Bronx 53, New York

TRemont 8-5222
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Hand Calibrating the BC-221

and L M Frequency Meters
Carl Henry
191 0 Kirby Aven ue
Chettenooqe 4. Tennessee

Figure I. 10 kc multivibr4tor for use with 100 kc
cryst41 oscillator, providin9 10 kc; beah with
frequency meter,

A T present many a ma teu rs have an oppor
tunity that may not repeat itself. I refer

to the many arm)" and navy surplus frequency
meters now available, through :MARS and sur 
plus sa les. )lany of these meters have the
or ig ina l ca libra t ion chart missing, and are con
sidered virtually useless. This is demonstrated
graphically by prices, the frequency meters
with charts cost ing $100, the meters without
cha r ts sell ing for one-third this amount.
Meters wi t hou t cha rts are worth more than
t h is would seem to indicate. It is no great
job to ca librate one of t hese meters, but it is
time consumi ng. A li ttle ca re is r equired, but
you do not need to be a super technician or
elect ronic engineer to do the job. Xeither is
elaborate equipment required.

Essent ial to the calibration are several item s
not commonly available around the sha ck, but
easy to build. FIgure 1 illustrates the first
requirement . T'h is is a 10 kc multtvibrntor,
which will operu te I t-om a 100 kc xtal cal i
brator, and give 10 kc markers up to 20 me.
I am assumi ng' here that you have 01' can beg,
borrow, or stea l a 100 kc calibrator, this being
a common item. In fa ct , some receivers have
them built in. Using this 10 kc marker source,
the high ba nd of the f rcqueucv meter can be
calibrated. Int er pola t ion to 1 kc points is then
possible, a nd if care is used an a ccuracv of•
better than 0.005 ':'~ will resul t.

Fig. 2 shows a s imple beat detector that can
be used with ea rphones to get an exa ct zero
beat. It took about t en minutes to wire up a

B+
2-30011
SMA MAX

4 1629
IN599/K200

5
TO
PHONE .1/60011
JACK
FREQUENCY
METER

B- - FIL 12VAC-

Figure 2. A sim ple sere -beet indicator for use
in coni unction with headph ones.

must be checked to see tha t it g ives nine beats
between each 100 kc beat . T his can be done
with your communica t ions receiver. a nd it will
be easiest to do it on as Iow a frequency a s
possible, sa y 600 to 700 kc. Now type seve ral
sheets of paper, list ing t he high range of
your frequency meter by 10 kc points. If you
a re in doubt as to the ra nge, check it with
you r receiver. To do this set the dial to the
low end of its range, turn on the internal xtal,
and zero in on the st rongest beat at or near
t he low end. T urn off the internal xtal osc il
lator an d find the signal from t he frequency
mete I' with you r receive r . Xote t he frequency.
Tune your receiver until you reach another
harmonic from t he frequency ureter. The dif
fercnce between the fir st and second readings
is the frequency of t he meter at t he low end
of its dial. Now do the same thing at the
high end, and you have the primary coverage

1629 (a rmy sur plus magic eye tube) tempo
rarily for this purpose, and it is certainly
worth while in the interest of increased
accuracy.

With your equ ipment assembled, connect the
frequency meter to its power supply. Allow
at least one hour for proper warm-up so that
all equipme nt will stabilize, including the 100
kc ca libra tor and 10 kc mult.ivibrator, Set the
CA LIBRAT E cont rol on the frequency meter
to center, and be especially careful not to
move it until t he ca libra ti on is complete. After
t he warm-u p period the 100 kc calib rato r
should be zeroed against "''''V, at a s high a
frequency a s possible. The 10 kc multivibrator

20K
5%

/:j~:~12AU7

FIL 12VAC

+150
REG

--

3

°OUOTPCUTSOF
I K 0 C"-+-_-.AND fIIPUT....
OPFREO.
METER

20K5·'"
~ 12AU7/.:t:,\
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by Fred DeMotre W~RWM

WRITE IN for new Bargain Bulletinl
All orden FOB LOI Ang.le•. 2.5% depoeit re
ouired. All Item••ubject to prior tole. NOTE
MINIMUM ORDER,. $3.00. WIITE TO DEn. 71

...._1 05 POWER SUPPLY
11.5 vee, 60 eve input, multiple outputs: 2AOO
@ 10 me., .540 v @l 175 ma., 29.5 v @ 100
mo., 6 .3 YOC flil 12 a , 6.3 vee @ 10 Q.

Tube . : 3-.5U"G, 3·2X2, and 1·6X.5.
W ith tubes •••• .. ... . . . . . . . Ell(. Condo S9.95

BC-6l1 Ha ndie-Tal kie CO " , brond new.. " .95

WE BUY I BC-610. GRC. VRC. TS Equ ip. &. portll
TUBES, ere . TOP PRICES PAIDI What do you
hDIt ?

COMMAND 5ETSI
R.28 /AR C· 5 100_1 56 MC. ••• • •...... ..~EW 22.50
Q-5'.". RECEIVER : 19A -555 lu:. EuelJent. . • • S~.t5
3.6 MC RECEIVER: F.s:rellent. • . • • . • • •. •. • • 7.95
6.9 MC RECEIVER: F.s:..eueer , 7.15
2.1.3 MC TfU.NS~ ITT FR: F.s:rf'llent . . . •xew !I.M
3. 4 MC TRANSMITTER: Es:ellllent • .• . • . • • • • ' .15
4.'.3 Me TR NSMITT ER : F.s:cell ent 4.95
5.3·7 AC TRA NSM ITTER: E s:ullent ..... .•. 4.95
7·9 Me TRA N8M ITTER: F.s:rellent . L ib Xe.. 14.95
MD .71ARC.5 PLATE MODU LATO R: For III

of the above Trl nlmlt ttri . Es:rellent• •. On17 '.f!!
TEST EQUIPMENT

BC.221 Freer . Mllter. eomplele, with ealibratl on
book, Es:eelleM Cnndltlon 74.50

TS. I7" U Freq . Meter 85·1000 MC Exe. Cond.• I7!1 .00
T S. 239 5yMl'Ill enpe. Eu. Cnnd. . . . . . . . . .. • •. 99.50
LP .5 511nal Genfrator 9.5 KC to 50 MC Exe.

Condo 19$.00

MIKES & HEADSETS
T . 17. D Carbon Mike. Brand NEW ... .. ....• 8.95
R8. 38.B Carbnn Mike. enlled cord, Brand

NEW 6.15
HS.3! Headset 6110 nhm. Brand NEW . .• . . . • 5.95

PN-12 POWER SUPPLY
Input 220 VAC 60 eYc. Outp ut 8110 VDC @ 350 M... .
4.5U40 tubes. two 9.henry 270 MA. chokes. 1025
VCT @ 300 MA. plate xfmr. Standard rac k moont
19" s: 12". Bran d NEW 12.95

ID.59/APA.11 PULS E AN ALYZER
Contalna 3BP t pi". ten nther tubll1l. EYrelient

tor mO<1 ulltlon Indl ~ ator . ere. EXCELLENT
CONDIT ION . •. • • .. . . . . . . . . . • . . . • • •. • • •• . 1.95

ID . S/ APN · 4 LOR"'N I NDICATOR
:! l) TUB F.~ Indudln&" SCPt . f\1,,~ tOO KC XIII

and a Itorebouae of hlr;h QUIII1.7 nlTti . Es:·
eellent for "COPlI. modulallon tndlr.tor . ete.
EXCELLENT CONDITION ' .95

HI'"W GUARAN TEED T RANSM ITTI NG T UBES
4.fI.5A . . • . • . • . . • • . ' .'5 It29B/3E29 • •• •• •• 4.95
4Xl!'IQ-A 12.95 ! !lTO •• .• •• ••• .• • :.95
4.40AA • • • . • • • . • • 2!1.0n lA/lT H • • • . • • • • • •• .15
4. 10BOA . • . • • . . . . . 75.00 250TH 25.00

2f"Sll -WA . . .• •. _. • . • . • . 12. 95

TOO 2·METER TRANSM ITTER : 50 Watts Output l
At lu t. w. t.t 'elll! Th, on.. th. VHF b, Y" haw
bMon frylll ' for few twn yun. an d at '/2 th e Drier
llIan)' h..... bMn lo trl lor! COlll plel_ Ofte ,f t....
molt t"llI"Nltll. hlth power AM t",MIlII "e" aYlilabl,
Ho eo,",enlnn re<lulred. Manutaetu red by RCA
StII,rate lIIodular Power Sa",I)', RF and Med ulat.
I..,tlonl . Eu.lIent eondltiCin. Finll IlUt 829B driWll
by 829B . II OV 60 lye 1M. Like W, w' T HIS IS IT.

Eue/l ent u nditloJl - USED . _ $ 89.50
•••• 0 .EW 174.50
MOBILE RADIOTELEP HONE 150· 170 •• FM . 6_
Input. Out,ut 25 .attl. C,nli,ts ef Tra Jlllll ltt. r.
R••lver. AntltlJla & eonnedlnt uble. Manufarluf.d
by W..t CNSt Eleetronlu. GOld undo $24.95

WIRE RECORDER-I -(':/VRW-T. Opent.. 011 !SVDC"
@ 3A. Good Condo • • • t .M

•

StateZone

73 MAGAZINE
1379 E. 15th Street
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Spnd to:

( S P....C E

The r lR ST RTTY Handbook ever wri t
te o both for the beginner and the
experienced RT TY 'er. This book is com
plete and up to date. It will te ll you
everyth ing you need to know t o get your
eo uipment a nd get it on the a ir. Not hing
is left to "he imagi na t io n.

Basics of rad ioteletype communication
Description of the machines available t o

hams and tape gear
Frequ ency shift keying and audio FSK
Converters and te rmina l un its , schemat

ics, d iscussio n, comparisons
Wha t 's availa ble surplus and how to use

;+
Tunin g indica tors and monitors
Putting the station together, intercon

nection s, cperetlcn
RTTY f req uen ci es, FCC rules end regu-

lations
Recogni:z:ed RTI V Societies and dubs
Other tec hn ica l publ ications of value
Up to d ate conversions for your eq uip -

ment
Test e qu ipment for RTTY

NOTE: Beware of so~ca"ed handbooks
whIch are prImarily reprInts of previously
published articles.

Pr ice : $3.00
W ritte n by Fred De MoHe W 4RWM of t he
Flo-ide RTTY Socie ty e nd edi ted by W ayne
G ree n W 2NSD. Preside nt . Vic e President a nd
Treasure r of the Ama te ur Redto teletvce Soc iety.
Note: This Socie ty " SO hea rtily en dorses t he
book
Published by 73 Magazi ne. O rder now and get
yo ur co p y as soon as it comes off the pre sses.

r-------------------------------
I ORDER : $3.00 Enclosed
I
I
I Name
I
I
I Address
I
II C ity . . . . .

I
I
I
I
I,--------------------------------.
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of your frequency meter. Most have a range
of 125 to 250 kc on the low band and 2 to 4
me on the high band.

When you write up the frequen cy range by
10 kc points, leave a space between nota tions,
since you will be adding information here
later. Now, using the 100 kc xtal, check the
high band of the frequ ency meter at 100 kc
poin ts , listing the dial readings. Now go back
and check t he d ial at 10 kc points , listing all
the dial readings. The checks should agree
with the 100 kc checks at every tenth point.
This is a handy method of cross checking
yourself. You might note that on equipment
of this type, always approach the final read
ing from below. If you pass the zero beat
point, don't jockey t he dial back a nd f ort h for
zero beat. Go back below the beat by 5 kc
or so and a pproach again f rom below. This
procedure will help to eliminate error from
dial backlash.

Aft er your 10 kc point s a re a ll li sted , in
t erpolate to 1 kc points. This is the hardest
part of the job, and is very time consuming.
A big pot of coffee and a patien t and loving
XYL will be a big help here. The patient XYL
ca n be replaced with an adding machine if
you have one available, but you 'll still need

Sensible Attitude

So you want to be a ham, or perhaps you
already are one. It's a g reat hobby; really

fun. But like any other interest that can take
all you can give, and perhaps more, it must
be approached wit h caution and a ppreciated
in sensible doses. Don't get me wrong. I'm
not hinting that ham radio has its faults.
However, overindulgence a nd misdi rected en
thusiasm ca n cause enough trouble to make
any avid f an lose interest. What do I mean?
Well, listen to this unhappy stor y.

Bill Jones (I've changed the name to pro
tect the innocent) , after a year of what he
thought was st ruggling along wit h only a
100 wat t rig and an old receiver, decided t hat
he wasn't going to be pushed in to the QRM

80

the coffee.
The difference between each 10 kc point

must be listed. Note this in the space you left
on your sheets. Each 1 kc will be 10 % of this,
so add 10 % to the 10 kc listing for 11 kc,
10% more for 12 kc, 10% more for 13 kc,
and so on. When you r ea ch the next listed
10 kc point, the calculated listing and the
measured listing must agree, another cross
check. This will take 2000 individual additions.

After the high band is fini shed, you may
wish to calibr ate the low band in t he same
fashion. Referring to Figure 1, change the
grid-plate ca pacitors to 0.01 mf'd. This will
put the multivibrator at approximately 1 kc
intervals . If you have trouble syncing the
multivibrator, you may have to build another
to operate at 10 kc, and sync the 1 kc from
this. No t r ouble should be had with a st rong
output xtal calibrator, however. Calibrate
the muItivibrator a s before, except with 1 kc
intervals inst ea d of 10 kc.

A calibration book can be prepared when
you fini sh. It is a good idea to file all your
original calculations and papers, should t he
book ever be destroyed. The frequency meter
is now a s good as any with or iginal calibra
tion book, at a good sa ving of money.

Morton Burke K2E NU
8 lockwood Place
Elberon, New Jersey

by those Californ ia kilowatts any longer.
Since he couldn't beat them, he decided to join
them. He talked his XYL into lettine him nut
a cool 2500 bucks into what he convinced him
sel f, a nd her, would be the best Ham station
around. Out went the compact 100 watt rig
and in went a shiny new " Voice of America"
blaster. However, inst ead of taking up a
sma ll amount of space in his den, this new
sta t ion filled t he place up. The almost invisible
antenna on the outside of his house was re
placed by a too noticeable tower st uck in t he
middle of his back yard. Th ings were going
g rea t for Bill , but not so with his wife and
t he neighbors.

TVI , which was not a bothersome t hing
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:lr.lalched cl"J'llal leu for aU CD unlta... • $5.Vll per u L
I'Pt'('U7 eoqu lpment make and model numb.n.

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS
Me bl. rPd d l l pl.,. •. • If h' doeln 't .lOck them, llIl4 ttl
h l l name .nd order direct from our F10 rlda t actol")' .

MC·7 tlold,",
P ia Ipael ll. ~"
Pin dl ..al.. .11:i

FT .171 h.lden
P in Ipaei n. "' ..

Ball.na pin.

QUARTZ CRYSTALS
FOR EVERY SERVICE

All ery,lah llI ade from lJn J e " J,. "
ImplInod ljUartrr-a:round and elched to
enet f r . qu e n co I . I . l]nrondlt lonaU7
a: uaran lHd. ! Ru ppllprl In :

FT -2U hi de"
P in ,,"Idn. ~ ,.

P in <I t- IIl ' 1.<< .Un
CRIA /A R boldf'fI
Pin Ipad lll' 'AI"

Pin dlameler . 12:'1

CITIZEN BAND
All 22 freq ....nei., in Stock

CLASS "D" CRYSTALSTEXAS."'"

Amoteur, Novice, Technician Band Cry.tClII
.01'1'> Tolerance .. . $1,50 ".-80 Wf'terl (3701-S H9 K C ),
HI mete,. (1152-1198 KCI, 15 met-e n (103t -f081 K C ), 8 metll"
(1\335-86:10 KC I ...IUl ln 1 KC
FT-HI LaUI ~e Cl')"alall In all f re quenclN from Ito K C to
:I ~ O KC (an eJ:l'~t U :> KC and 500 K C) 504 ...
Pin l padn. "' .. Pin diameter .091
MakllN pai n + 15 ('7e1.. S:z.50 Ptr pal l'
200 KC Crntab. $2.00 ea. : 4.5:1 KC ernl.l• . $1.25 ... ; 500 K C
(·1")'8ta1•. $1.50 ea .; t OO K C 1''r1Q\l«J(''7 Standard CUltal1 to
lIC8/V bolden $4.50 ... ; Bodlet for rr·! tS 01")'11. 1 15¢ ea.;
Ilud 10.'11: , 1 for FT-243 COI")' Jt all . 15' ... ; 8~tetl for MC" and
FT-l'JJ ef)". ta ll 15, N . ; Cenm lc l oclt ,t fl)l" D CIi /V cr7l t l l .
20,."
Wr ite for new free coataJ o&, # 961 complete with o~ elllator clrcultl

3rd .., rtOll'. .005'" tol .unr_t. m..t , II
Y C C r'Qulrementl . HermeUn l!J' .., 1..:1
HCIIIU bold. n . "' .. pin $2 95
IPulnt:-.OSO pm.. ( .0"

plnl " .lIable, add 15t per cr"l taU . •
EACH

RADIO CONTROL CRYSTALS IN HC6/U HOLDERS
Speelt7 fr.quene7. ~ .. p in Ip l cl nl .. . p in dla rnlHer .f:l
( .09~ p in diameter. add 15t l ... . . . •.. • • • . . • • • ... . 12.95 a• .

FUNDAMENTAL FREQ . SEALED CRYSTALS
In H('1I1 holde"
From 1400 KC to 2000 KC'" .005 % Tolern«l• .• • • . S~ . 95 u .
FroID 2000 KC to 10 .000 li e aT17 frf'Qllellt7

DOS,. ToIe....n« . . • . . .•• .. . . . . . •• •• . • . . . . . • . .. S3.50 ....

Tile followlnl elul "D" ellilen Band l""IlIan,l.. In ,teek
(tr IQ utn,le. li ltad In me,u,.,") : 2II .9S!. 26.975. H .91S.
27.005. 27.015. 27.025. 27.035. %7.055, 27.06S. 17.075.
27.085. 21.105 , 27.115. 27.115 . 27.135. 17. 155. 21.115.
27. 17S. 27.115. 27.2tI5. 17 .2. 15. 27. 225.

NOW I En.ln...rln l umplel and sman "IuanUU.. for proto 
U p.I now mlde either al Cllice l ' or F t . Jot7en Plan t. 2t
Hour Se",... l

IN CHI CAGO . PHONE GUl dltona 3 · 3555

SEALED OVERTONE CRYSTALS
Supplied In metal IIC6/U hulden
P in .pacln, . t1l6, d iameter .050
HI to 30 :UC .005 Tol.r.nce n .65",
SO (0 45 no .01lS TolM"l~ S·UO ....
45 te 10 ,loI C .00:1 Toleranc $4.50 a..

MADE TO ORDER CRYSTAL S • 8pecifY hold... wanted
1001 KC to 2600 KC:

.00:l<Jl, tol.rance _ _ $4.50 • • .
2601 KC t. 9000 KC:

.00Ss lol".nc.. . . . . .... . .••.•. $2.50 .a.
900 1 KC I. 11.000 KC

.005"" lolerance. • . .• • . . • . • . . .• . • . • . • . .. . . . • . • • • . • . • . $3.00 ea.

Ham TV is no longer a complica ted
o r ex pensive hobby. It is qu ite simple to
put a signal on the ai r when you know
what you are doing. This book tells you
how. Used TV receivers are ava ilable
very reasonable these days ... find out
how to convert these old sets for Ham
TV. This hook is light 0 11 theory, pre
senting just enough so you' ll have a
good idea of what you are doing.

Here are so me of the contents of this
book: Introduction to Ham TV; Image
converters; video amplifiers; the TV re
ceiver ; the station ; fl ying spot scanner;
the camera scann ing unit, pickup unit,
mixer unit ; monitor receiver; slides for
the camera; video transmitter ; video
modulator ; transmitter test eq uipment;
transmitter ad justments; aud io; anten
na s ; converters ; station operation sug
gestions.

This is the first Ham TV Manual ever
puhlished. Order one now !

$3.00 per copy.

Anyone
for

Ham

TV?

Name . . . . Call .

Address .. . .... . ............ • . . . . . . . • .. . . . . . .

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

City Zone State .

Order for copies of the Hem TV Manual

RUSH YOUR OR DER TO OUR NEW PLANT
U.. ('ltupon b,low tor 1St CI... Ihlpmant.

TEXAS CRYSTALS
Dept. G.I2. 1000 CRYSTAL DR IVE . FO RT MYE RS, FLA .

For extra I ..t servle.. P h' n' WE 6-2100
I •
I MUCH THIS COUPON TO YOUR ORDER fOR SHIPMEt<OT I
I VIA 1ST CLASS MAIL AT NO EXTRA COST I
I TERMS : All items ,ub i lE" c ~ to prior '0111 and chClnge of I
I p ri ce .... itho ut not ice. All crY" Cl I o rderl must be eeeem- I
: poni.d b y che ck, cCllh or M.O. w ith PAYMENT IN fULL. :
I G _12_ I._----_._----------------------_.

@ $3.00 eeeh.

ORDER FROM "73" MAGAZINE

1379 Ead 15th Str.et. Brooklyn 30, New York
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with t he 100 watter, now became a ser ious
problem. H ('CR USe the tower was so obvious,
Bill w a s blamed f or T\'I even when he was
otf the ai r. To keep peace in the neighbor
hood, Bill restricted his activity to late eve
Il iu~. T his didn't. work out either beca use he
had a j ob that required him to get up ea rly
in the morning. Soon, he fo und himself opv r
ating on weekends only. Within s ix month s,
Bill began to question t he wisdom of h is U (' 

t ions. And when h is wi fe began t o com plain
t hat she had sacr ificed a new rcfr-igerator ,
washi ng machine, and clothes dryer for that
Ham gear that he ha r dly ever used, he was
ready to throw the towel in . It didn 't take
long. Wit h in a year after he had bought hi s
new sta t ion , Bill was out of the ham busi
ness. He sold everything f or the best price
he could get ; and t hat was t hat. \Vhy did
t his happen? Maybe Bill should have st uck
with t.he 100 wa tte r.

Harry Smit h , another un fortunate ham, had
a differen t problem. lie was cont in uall y re
designing h is gear. As a r esul t , h is s ta ti on
was hardly ever in ope ra t ion. He was either
t inker ing with the if s tag es of his r eceiver
or "imp roving" the keying cir cuit in his t r ans
mittel'. T heoret ica ll y, his approach to do-it
yourself hamming was admirable; however,
he fo rgot that the prime purpose f or being
a ha m is to be on the a ir. ·

Harry Smith ha sn't s topped being a ham j

but t he long periods of inactivity have caused
him to forget the Morse Code. And when he
goes on the air with voice, his contacts are
always poor . w hy ? \Vell , he never set tled
on a decent modulator design, and his an
tenna coupling network is j ust a bit too hay
wire to p ut a su fficient amou nt of powe r into
his a nu-nnu. In other wo rds , Harry has never
l't'all y ha d a worka ble s t .a t ion in operation;
pe rha ps he never will.

W hat is it with some of us hams? \Vhat
ma kes some of us turn awa y from the hobby
that we wo rked so hard to become a part of?
W ha t ca uses a ham to write the kind of ad
vertisement in the classified ham swa p col
umns which rea ds, " Getting out of ham radio,
will sell a ll my gear for $500.00, or will swa p
for ca mera equipment, or what have you?"
I am not going to p retend to know the an
swers. I'm su re t ha t each ham who is getting
out of the "bus iness" ha s his own good rea
sons. However, I have been able to analyze
the reasons why some hams are losing inter est .
Most of t he difficult ies are caused by: lack of
room in a new residence; too much money in
vested in seldom used ham gear ; a nd, believe
it or not, the inabili ty to keep a workable sta-

"T'he author and the .,:t1itnr are in disagreement here.
Hon . .,:d itur believes that t he experimenter is doing far
more to earn his keep th:m t he r a g chewer a nd that
t he cont inued ava ilability of frequencies for hamminK
will in the fi nal analysis be dependent upon the technical
a dva nces that h a ms develop.

IMMEDIATE OPENING
We have an immediate opening on the staff of 73 Magazine for Scribers. Our present

limited office space and facilities limit us to a maximum increase over our present staff of
about 10,000. The job application and processing fee is only $5.00. Your duties as an Official
Scriber of 73 will be to read each of the next twenty-four issues carefully and then, armed
with this information, loudly defend all attacks of 73 Magazine which may be made at local
club meetings or over the air. You will also be expected to spend the greater portion of your
spare time inducing friends and chance acquaintances into becoming co-workers. Remunera
tion for this position will depend upon the en ~h u s ia sm you put into the job. Those of you
who are by nature cautious may become a Sub-Scriber for one year (twelve issues for only
$3.00. P'eese fill in the below application.
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NEW YEAR
IN STOCK

r .i.:
MINIATURIZED
'I-SAND ANTENNA
6-10-15·20 METERS

• Ne w end loading pr in cipl e to
mainlain elfe di .. e ra d ia tion.
No cenler loading e m ployed.

• Eleme nt le ngth, 11 ';
boo m. 60".

• Turn ing rad iu o, 7' .
• Weight. 11 Ibo. Light enough

10. TV Ro' o' .
• Fee d line. RG58AU or e quiv.
• 5 WR , le u than 1.5:1 •

Mode l 8-24 Ama leu,_Net $5 4.95

W . j'e '0' U'e' o ru.e ono Ihe n"n'e
o'yo u. neo re, ' M IN I- PRO DUCrS
d j",ibu'o r .

; , .."".., "'" """,kUhi&CCMliJi

Re conditioned - LI KE NEW . • . . . . .•
- Excellent Condi t ion ... .. .. .• , .. . . .

HAPPY UHF
APX-6

(J d ivision of AMBER INDUSTRIAL CORP.

1920 E. EDGAR ROAD (Right on HighwClY U,S. 1)
LINDEN , N. J. - (Jeron fr om ESSO RESEARCH LABS

• Moclel C-4 Multibond
Co.." i..1 A nte n no _
6-10-15_20 Me tero

Net $34.9 5

• Mode l M-4 Mobile
4·b<:Ind _ fll< ..11
mounl<, 5' 3 " hig h

Net $ 16. 95

u. S. #1 ELECTRONICS

Com plete $24.95

Comp",~..~.:;::...o~~~"~.;::-~~~-'-'-'-'-c:..:.:..:.c:..:-'-'-'---19.9S
- 79.95

29.95
ATK TV CAMERA . , . , . , . , . , .•. .. ,., .....
MONITOR FOR ATK . .. , .•......... " ........•

We buy G RC - TRC - ARC 27-34
BC 639 e nd Test Equ ipment.

L 10 01 W est l at h S l~eet. Erie, Pennsylva nia

Patents P endinJ;!"
O rder d ir-ect from fac tory or yo ur Favori te di..trih:ltnT.

COME TO OUR BIG, BIG STORE!
- FREE PARKING -

Send for Ollr new, free, barB,d,. lill.

MOD. 15 I ele tvpe wrlte rs, Exc. eomp. Write
MN 26 D.F. Comple te NEW $49.80

RT«45 XCVR 14·50 me, 807 final , 1)..200 m" mtr NEW $18,00
SCR.S22 XCV R 100-156 me, 832 final, 30Wotts EXC $22.45
BC..1158 XMTR 50-97 me, 815 final AM, w/ 8me xII NEW $29.45
BC«617 RCV R 30-50 me, FM, lItol eontl'o ll.d EXC $22.45
Bc.45S XMTR 5.3.7 me, con run 120 Wotts EXC $. S.45
RS/ARN8RCVR 75 me, 7 tub. s, F B for p... ts EXC $ .2.95
1.196B SiQ Gen1SO·230 me, "," outi ful b.." NEW$ ,.1.45
0Q..15 DY N 12/24 in; Out 265/S40v 120/ 26 rno NEW $ 8.45

GO-9 XMTR 3-18 me, 100 W NEW 4L50
8C-620 - C8 XC R - LI KE NEW , . .. . . . .. .. .. . . . 10.95
PS For 620 - 6-12 -24 vde " . . . . . .. ... 5.95

11 5 vee , 12.95

•

tion on the a ir.
Instea d of discussing the above points in

detail, for the sake of brevit y. I would rather
outline what I th in k is a sensible approach
to t he whole sit ua tion. F irst, get a small in
expensive C\\' or phone station on t he air a s
soon a s you can. After this is done don't make
any extensive modi fica t ions to it. A ny increa se
in power or mode of transmission should be
done by bui ld ing or buying; addi tiona l gear.
By doing t his you will have a rig available
which will work at any t ime. Second, don't
go wild with extra gear purchases unless
you're sur e you can afford it. Third, put
yourself on an operating schedule that will
not conflict with your fa mi ly's interests.

I've hin t ed a t this small inexpensive work
able st a t ion throughout this article. I can't
overemphasize this point. F or t hose hams who
live in relatively cramped ci ty quarters who
like phone, get yourself a 2 meter rig. T his
set -up is inexpensive and activity is plentiful
on a local basis. I prefer 40 meters for CW.
I have a folded d ipole a ntenna snaked about
my attic that my neighbors can't see. My
DX-35 and a n old HaIlicrafters Sky Buddy re
ceiver with a Heath Q-multiplier complete my
ever working stat ion that never gets modified.
TVI suppress ion is easy when you can con
centrate on one band w ith relatively low
power. I admit that I get very few super DX
QSO's with t his set-up. but I can get on the
air in minutes confident that I'll make some
fine contacts. I never have that guilty feeling
t hat perhaps I 've got too much dough t ied up
I can really relax and enjoy my hobby.

Getting on t he a ir regularly is important if
one is to maintain int erest in ha m radio. How
ever, overindulgence, a s in other t hings, can
get you in trouble. What wife wants to be a
ham widow? T he important t h ing is to get
on t he a ir at lea st twice a week; a nd make at
least one of these contacts on CWo I know
some phone enthusiasts who ha ve com pletely
lost their "fists ." I have heard some of them
say, "I used to send a nd receive at 25 wpm, but
I've spent so much time g-abbing away that
I ca n't copy code a nymore."

Don't let th is happen to you. Most of us
have worked too hard to reach the required
13 wpm for our General license. It's a sha me
to let it all go down the drain.

For most of us ham radio is a hobby. And
by definition a hobby is supposed to be a
happy, enjoyable pursuit. And when our
hobby ceases to be a pleasurable source of re
laxation, we lose interest. You can prevent
t his loss of interest by always having a work
able r ig on hand; by not going too deeply in
" hock" when you expand your st a t ion j and
by following a reasonable operating schedule
that doesn't foul up your home life. What I'm
trying to say is, adopt a sensible attitude
toward ham radio. . .. K2E N U
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IW2NSD from page 4)

Which Brings

:'l it' to wh ere I lef t off la st mon th till 1':11-:'1 '

7;1•..the Inte r na t iona l Porsche-T' reff'en at l,o
carne S w itzerl a nd. Shortly after whipping over
the Sun Bernardino Pass I found myself in
Locurno. A litt le hunt ing uncovered my hotel
where reserva tions had been made by the
Porsch e C ub of America. Locarno is a small
resor-t town over-l ook ing La ke )Iag'g-iore and
a bout ten miles f rom t he Italian border, The
one hundred ears of the peA a ssembled the
next morning in Lugano, a couple of miles
away. a nd drove wi th banners fl)'ing in a con
voy to the T'reffc u meet ing.

There wore r eported t o be over 1000 P or sches
at the meeting! We cou nted over 800 on the
huge field where we parked for the free lunch
put on by Knor r (soup manufac turers} . T he re
were large continzents from the various
Por sche c- lubs throug-hout Europe. I know of
noth in g else like th is in the world. The license
pla tes were from Norway, Sweden , F inland,
England, Irela nd, Belg iu m, Netherlands, Lu x
embourg, F r a nce, Ge rmany, Au str ia , Ita ly,
Spain, Switzerland , Monaco, P ortugal, Den
mark , and the U.S.A .

The events went en for t wo days, incl uding
a hill climb and a gymk hana. The P orsche fu c
tn ry rented t hree la rge sigh tsee ing boa t s,
loaded t hem w ith food, wine and bands, and
we were a ll off far a cr uise of t he lake (lawn
into Italy and back. T he fin a l event was an ox
roast with about s ix oxen being' r oast ed a nd
sever a l truckloads of wi ne to help wash it
down, It wa s a wonderful affa ir .

One of the lads managed to spin h is P or sch e
off the road and roll it over a few times. H e
wasn't hurt, but the car was a mess. I went
right down to the garage and took a couple
P ola r oid s hots to send back to K2Q'VO, just
to worry him a bit about his car. I noted on
the photos : "Ooops l !"

Locarno was so close to Varese Italy that it
was only natural to buzz on down end st op in
to see llLOV. Somehow I managed to get
talked into st ay ing' overnight there and operat
ing his rig. lUg? Xo. rig:" is closer. H e had one
each of ever-ything made, H is s hack looked
more like one of those setu ps at a worlds
fair where they have room for ten people to
operate simultaneou sly. I could describe
Augusto's house, but you wouldn't believe i t.
Palatial.

The next day I drove back uJ~ into Switzer
land and landed in Geneva by nightfa ll. George
J acobs \V3A SK had made r eser va t ions at a
nice inexpensive hotel right in the hear t of

94

things for me. George fi lled me in on what had
happened so fa r. I s ig ned in the next morning
a nd irot my credent ial s a s a n offici a l member
of t he U.8. Deleg a tion, which included a stack
of papvrs a bout two feet h igh . T'his pi le sorted
down to a small hand ful th a t \H'I'(' tUI\('{'r1H,d

with the .unateur alloeat.ions .

T he dl,(·isinn hy t he Russ ians. HI tho UP('llill~

(If the Conference. to har-k up the U .S . position
of making no cha rurcs in the short wave Ire
quency all -cations at this particula r confer
ence anti ho lding all problems of allocations
for a future confer ence a few years hence, had
reduced the matters pertinent to ha m radio to
a fe-w very minor points t o be clarified. The
Conference dragged on for over three months,
but much of it was more vacation than work.

\\' h(' n the time came about three weeks later
for me to return to Stuttgart for the return
flight of the p ,e .A., it was obvious t ha t there
really was nothing to be g ained by s ta ying
around in Geneva. On the return I stopped at
Mt. Bla nc and made the tri p up the t ramway.
It is awe insp ir-ing to be dangl ing over several
thousand feet of nothing like tha t. Don't miss
thi s t rip if you can he lp it . T hey don't believe
in sa fet y preca u t ions like we do and t here were
only r ough boards thrown over some scaffold
ing" to wa lk around t he top of t he mou nta in,
with lots of roo m to f a ll. N o one fe ll though.

Once back in Stut tgart we turned ou r cars
over t o t he Porsche factory with inst ruction s
for any modificat ions, a ccessort es or r epairs,
hoarded a bus and were soon on ou r way back
to the U.S.

The t r ip made such an impression on I11e
tha t I have bee n dreaming of mak ing it aga in.
Now t hat I'm m arried I'd li ke t o show Vi rg ini a
what E urope is like a nd wha t all t he h a m s
over there a re like. w e've sig ned up for t he
IH\)2 P or sche Treffen wh ich wi ll fl y to Stutt
gart on A pr i l 1 a nd come back on t he 28th.
T he money for all t his fo lly was donated by
my Grandmother as a wedding gift. It had t o
come from somewhere outside for 73 still can't
pa y me a sa la r y. In st ead of buying one of
those nice new 1962 P cr sches we will ship my
1958 model over and have it wait ing for u s
with a repaint job and some upholstering by
the factory,

I'd like to meet club groups in a s many cities
a s poss ible, M aybe you can put me in tOUC:l
with fellows to contact along the way, T he
itinerary runs about a s follows: Stuttgar t
(DJIBZ), H eidelber g , Da r mstadt , W elsb ade n.
Frankfort, Berl in , Hanover , Rotterdam, A m
ster da m, Br usales , P a r is, Geneva, Ber ne , Lu
zern , Zurich, Liechtenstein, Loca r no, Va rese.
Milano, Genova, F'ierenze, Venice, T' r -iest v,
Zagreb, Wein, Linz, Munchen, Stuttgart. Am
b itious for four weeks, but that is all the time
we have and we want to visit as many places
as we can.
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Those of you with a morbid interest
in how much it costs to vend wa res in
73 may inspect t he following pr ice li st :

1 page .. $177.16 1,4 page $49.50
¥., page 92.12 % page 28.35
% page . . 77.94 1 inch .. . 17.01

Twelve time contract: 10 % discount;
Six t ime contract : 5% discount.
We can set ads from typewritten copy

a nd have cuts made from glossy photos
if you send them a long with a rough lay
out of the advertisement.

DEADLIN E : 20th of the second pre
ceding month.

CIRCULATION: 73 is sold widely
t hrough near ly one thousand radio parts
distributors , t hrough nationwide news
stand distribution and by direct sub
scr iption.

Reyco Multiband Antenna Coils
Trap s lar d ipoles ... high st rength . • • moisture
proof guaranteed to handle 0 full KW.
Model KW.40 co ils w ill, w ith a 108 foot cnte nnc ,
provide opero t ion on 10·1 5 ·20 -40 ·80. $12.50 set.

f OI info rm<;t ion on o ther mode ls write ;
FRED L REYNOLDS W2VS, 492 Ravenswood Ave.,

Rochester 19, New York

RADIO CONTROL
MODEL RADIO CONTROL

by Saffo rd .. . . ... ..• ..•. . .••••• ••• $2.65

Tells in step. by-st ep instruc
tions how to achieve the ulti
mate in radio control systems.
Starts with the most simple
and basic system and adds to
it. C overs both Do-It-Yourself
and C ommercial equipment
usage.

RADIO-CONTROL HANDBOOK
by M cEnte e • •••••••••••• •••••••• • • $4.95

This is the largest and most
co mplete book ever pu blished
on the subject, 304 pag esl It
covers in detail every possible
as pect o~ radio control.

Order your copy today f rom:

DO IT YOURSELF BOOK CLUB
674 EiC)hth Avenue. New York 36, N. Y.

include 3Cj'o for N. Y. C. orders.
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GLASS SHATTERS
the

BARGAIN BARRIER!

COLLINS MOBILE POWER SUPPLY
Consists of two dynamotors, 12V DC input. Output
400VDC @ 200 MA. and 225VDC @ 100 MA.
Mounted on bose. Complete ly fil tered. With start ing
solenoid a nd re loy. Size 7 x 7 x 13" . Idea l for TCS.
SCR·522, ARC·3, ARC ·5, etc. NEW, only 8.37
SPA RE PA RTS fo r cbcve, choke, fi lters , rel a ys, ete.,
Qlus two dynomotors 4.95

COMMUNICATION SPEAKER
5" hea vy potted Jense n speaker mounted in black
crockle box, wi th c~mponents for use as remote o r cut-
door soec kar , Good for hl-f use. On ly ..•..... ......• 4 .37

HAND CRANK GENERATOR
Latest type lightwe igh t minioturized hand crank
generator. Corries quite a wa llop! Many uses : Small
lig hts, e lect ronic circuits, o r fo r just shocking your
fr ie nds. NEW, on ly ... . . .... .......•..• ... . .. . . 1.37

200 to 400 MC RECEIVER
RDZ Na vy receive r. 110V AC 60 CYC LES. Tune s auto
matica lly b y outotu ne if desi red. Comple te with a ll
t~be s 22. S0

S" SCOPE INDICATOR IAPN·4)
Bosic unit for e se .Heseepe or ponadaptor use. Complete
with 22 stand a rd tube s a nd 5" scope tube. Fontost ic
ba rg ain at on ly ...... . .....•• .....•.•• .••••• .•. . • • 5 .73

UHF TRANSCEIVER APX·6
For coe-otlcn 950·1330 Me. Cavity loca l ca
ctllctor, crysto l mixed . W ITH TUBES, only .... 8 .37

ANTENNA RELAY
Comp le te with 50 mmfd 5 KV ceoecltor ond 0·10 omp
RF meter. NEW 2.73

SPECIAL I
717·A Famous " Doorknob" tube. Direct replocement
for 6SK7, superior perform once. NEW, 10 (TEN) for 1.37

1000 KC CRYSTAL
In sma ll metal holder, 112" p in spa cing. Only .. . . 1.37 each

10' WHIP ANTENNA AND SPRING BASE
A rea l bargain e t on ly 1.73

SUPER SPECIA L !
707·B KLYSTRON

Tubes. Com pore th is price II NEW, GI pocked . .4 for 1.37

Send for FREE Catalog

J. J. GLASS CO.
1624 S. MAIN STREET

LOS ANGELES 1S. CALI F.

RI 9·1179 (213)
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Pole Pig

Picking

w. S. B~ k e r K2LZF
Box 291 , RD #1
Greenfield Center. New York

T In: beas t we are to consider here ha s a
squa t bulky appearance, stubby high vel 

tag'e s nouts , and weighs in li ke a razorback .
Case , oil, and all it runs around one hundr ed
pounds. Contact with this a nimal w hen it is
excited is not recommended. This is t he vener
able pole pig transformer used by power com
pames.

Knowledgable amateurs have been uaing pole
transformers for years in high voltage su p
plies , but t here has been a lack of infor mation
which dealt with these chea p sour ces of B
plus tho roughly. In t hi s day of hy persil cores ,
imp roved s teels , a nd g-eneral min ia tur iza tion
of t rans fo r me r s, t here a re those who would
a sser t that the pole pig is obsolete. Maybe so,
but it s t ill provides an economical way to high
power.

T here are two ways to obtai n these trans
fo rmers. S in ce few power companies are in
st al l ing new pole transformers wi th less than
a ten k.v.a. rating', the Ill..: , 3, a n d fi k.v.u.
models are obsolescent and are g radua lly being
re pla ced. Method one is t o have a friend in
the power compa ny who can watch for one
of t hese transformers when they are being
replaced. If you can't scrounge one t his way,
the second method is to meet them at the junk
yard . The pigs are seldom shuttled off for
use el sewhere, more often the)' are sold to
junkies who burn them to free the lamina t ions
from the valuable copper. The latter method
has been the most fruitful one u sed in these
woods. Consider that there are seve r a l hundred
old transformers at the local junk emporium

"'~,
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-most of them bad. H ow to tell a good pig
from a bad one?

You a r e pr esented with a morass of trans
formers, some good, some burned out, a nd of
several di fferent ratings. T he ratings are
marked on t he cases : 1 'h , 3, 5, 10, etc. k.v.a.
T he 1'h k.v.a. models are rarely found with
high voltage cen ter taps, ordinarily they put
out 2200 v.a .c. from leg to leg. Even if you
used one of these models by bridge r ectifying,
the regulation would be poor. If you can find
only 1% k.v.a. models, get two, and run the
secondaries in se r ies for 2200-0-2200 v.a .c.
The 3 or 5 k.a.v. sizes are the ones to look
for. They provide a neat, one package, w ay
to go. Pigs larger than 5 k.v.a. have high ex
citing' currents and are difficult to turn on.
Besides, thev are unnecessarily bulky. Disre
gard any "bad" markings on the eases, they
are frequently misleading. It is a good idea to
add your own marking so that when you come
back to g et another pig, you will not duplicate
earlier effor ts.

To select a good pig you are going to call
in to u se all your senses. Open the top cover
and look in . I n a good unit the oil should he
reasonably clear. T here should not be e vidence
t hat t he oil ha s hailed away leaving a charred
residue. T he re w ill be a rancid, bur ned out
smell a nd t he core wil l be blackened in a bad
Jng . The visual defi n it ion of good or bad is
usuall y qu ite clea r.

A ssuming' t ha t you h a ve found a t ransfor
mer which merits furthe r investiga t ion , look
t o the elect r ical cha r acteristics. The high vol
tage s ide is suppor ted in cera mic a nd the low
voltage side has leads running di r ectly to feed
through t erminals from the core . Also, t he
low voltage leads appear t o h a ve high current
carrying abi lit y. If there a re four terminals
on t he h igh voltage side , you ha ve a pig that
is 4400 volts cente r-t a pped, or 2200-0-2200
vac. The center tap is made by join ing the two
center termina ls. If the re is no center tap,
onlv two terminals on t he seconda r y, you
would have to bridge rectify t he transformer
to use it. If the u ni t is one you ca n use, begin
check ing with your trusty V OM which you
have brought. There should be no shorts from
pr-imarv to case, seconda r y to case , or between
windings. The primary s hould be con t in uous
and show very low resistance. The seconda r y
resistance r eading should show the effect of
Lena's Law for inductance, the VOM r eading
will ooze on due to the high inductance pres
ent. The reading shou ld finally r-est a t 50 to
70 ohms. There is enough inductive e ne r g y
storugv here to ~l'e a good sized s pa r -k upon
dischurgv. If till' p ig pu sses these teat s you
an' ready to pay fur it a nti t a ke it home.
Le-ave thl' ca:-;l' and ui l behind i f you don' t
wa nt to t-uri-y them , they an' unnecessary.
tunt rn ry tu the belief held by some, the ni l
plays no part in the insula tion of t he t rans
Ior-met-, it is coolant only. A t the rat ings you
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will be running- the pig, you will not miss t he
oil. I n sever a l yea r s of s up plying a kw wi th
a ssociated bleeders a nd modul ator, I have
never even taken the ch ill off t he iron in t he
beast . W it h its low second a r y impedance, th is
t ransformer makes an excellent high voltage
sou rce. You will probably pay $2 to $3 per
K.V .A ., a nd s ince the junkies are interested in
t he copper only, they usually a llow the return
of any transformers which turn out bad at
home. I n severa l years of pig picking, the
author has had a hand in locat ing approxi
mately a dozen transformers. Only one was
found to be bad after it was taken from the
yard, a nd th is was when one of the afore
mentioned rules was ig nored.

Bot h primary and seconda r y are sp lit into
two separate windings. T he low voltage side,
or "primary" a s we use it here, s hould be
paralleled for 110 vee operation or seriesed
for 220 vac operation. Bot h connections can
give t he f ull seconda r y vol tage, but the 110
volt con nection is not advised fer high power
work. T he doubled line current in 110 opera
t ion a s a ga ins t 220 operat ion does not help the
reg ula t ion of the su p ply. P ropel' h igh power
practice d ictates the use of 220 volt input .
Xeed less to say , you cannot put 220 volts on
the 110 connection for twice t he secondary
vol tage. T his would over-excite the prima r y,
a nd certainly bu rn u p the transformer. Also,
t he phasin g- of the in put leads must be proper.
If t he pha sing is out, t he re wi ll be zero voltage
developed in t he seconda r y. A saf e way to
check phas ing is to excite t he prima r y with
a low value of ae s uch a s could be gotten from
a fi lament t r ansformer . T hen check to see if
there is voltage in the seconda r y ; if not, r e
verse the pr imary lea ds, and the voltage
should appear. Remember- th is connection for
when you in s ta ll the full line voltage. R e
member al ways that t he device you are work
ing with is le tha l ! You do not have a second
chance.

\Vit h 220 volt input . a full wave rectifier,
and a nor mal , low resi stance fi lte r , the output
voltage s hou ld be just under 2100 vdc from a
s up ply usi ng a pole pig. A variac running on
the 15 % over sett ing will increase the output
to almost 2400 vdc. These transformers can
be used in many ways . P ut 110 vac on the
220 vac connection and use the 1000 volts so
derived for the exciter su pply. Resea r ch here
shows that the seconda r y could even be used
a s a swinging choke, the value ranging from
9 hy to :l hy over the current range from .1
amp to 1 amp. One user has gone so far a s
to employ two pigs back to back to form a
kw modulation t runsformer. The puri sts may
screa m . but only o ne person in ten could tell
tha t the audio syste m had been changed from
'1 s t a nda rd mod ulu t .i on trunsformer, and his
comment was that the low freque ncy response
ap peared to be better than it had been!

. . . K2LZF
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SCR-S22 SPECIAL
JANUARY·ONLY SPECIAL! S12.9S BUYS

2·METER RECEIVER & 2/6/ 10 METER XMTR
SCR-522 rcvr, xmtr, ro ck &
case, exc, condo 19 tubes in
c1ude 832A's. 100-156 mc AM.
Satisfaction grtd . So ld e t len
than the tube cost in surplusl
Specify whether fob Bre mer.
ton, Wn. or 8 uf · $12 95
folo, N. Y. Only •
Add $3.00 for complete tech
nicol dota group including
orig ina l schema t ics & ports .
lists, I. F., lItl formu las, instruct. C-
for AC pwr sply, for revr con- .
tjnuous tuning. for lImtr 2-meter use, and for putflng
xmtr on 6 and 10 meters.

POPULAR Q-S'ER
BC·453·B: 190-550 kc; I. F. 85 ke. Use a s revr, as
tuna b le I.F., as double- convenion for o ther rcvn .
Checked out, good cond., w/schem., align. ins t r.,

r:r AS:~~le~o~~,. .~ t.c: .•R.o.i ~~ ~ . ~~.I~: •~~~ $12.95
QX-S3S RECEIVER

See p. 66 Dec. 73 or wri te us for reprint. This is
the BC -... .53 ·B in handsome case wi th xfr mr· type pwr
sp ly, speeker, ,;, 11 cont rols, phone jo ck, $37.50
re ':ldv to p lug .n and use .

NAVY'S PRIDE RECEIVER
RBS : 2 to 20 mc l.c -tube superhet ha s voice filte r for
low noise, eer-sever AGC, etc. Strict ly for communi.
cation sl Very hot! I.F. 12 .5 .5 ke. Checked, aligned.
w/power supply, cords, schema t ic, instructions, fob

6~,:I~s.t~~ .•S:~: . ~~ ..l~~ ..~~:~I.e.s~ . ~~.I~f: $99.50
ALL-BAND RECEIVER

R.4.5! ARR . 7: 0.55 to 43 mc AI , A2. A3. Unused Air
Force surplus, cost Gov' t $7.50.00! Includes our ow n
60 cy pw r sp ly for htrs, B+ , and the DC for the
rcvr 's outo ma tic tuning motor. This rcvr ho s every
thing ! Xtl IF fd ter, 6 select iv it ies, BFO, S-Meter, AF!
RF Gain, Noise limit., e tc. Sha rp a nd Hot ! Best buy
to day for OX. IF is .455 kc, ideo I for double con
version wi th e ithe r BC-...53 or Q X-535 de scribed
above. Before sh ioo ing, we ha ve a poinstaking Com
mu nicat ions rodiomon inspect e ach unit thoroug hly,
check it, o lign it , bypo n rera diation suppren or, im
prove an t. imoe dance ma tch ond ha ng his OK tog
on it . Wl schematic, align, dota, e tc. absolute ly rea dy
to p lug in a nd use ... nothing else $197 50
to do. FOB San Ant on io, Te lla s . . . . . •

RCVR/SPECTRUM ANALYZER
AN /APR.4 rcvr is 11-tube superhet as I. F., S-meter,
e tc. for the 30 mc output of the tun ing $69 50
units. Aligned. OK, fob l os Angele s . . . •
TN-16, 17, 18 tune 38-1000 mc; checke d $85 00
OK; the se t of 3. . . . .. . . .. . . .. .. . ... •

TN· I•• 975·2200 m< . .••••• ••• • • • . • • • • $59.50
LM FREQUENCY METER

Good, used condo With matching ca lib ro tion book,
xtol., schematic, power supply da ta. $49 SO
F.O.8. Pensacola . Florida . Only.. . . . . . •

SAME. but len calibration book . .. .. . 25.00
AC PWR SUPPLY for TBX & LM
EAO . Made for TB X revr, furnishes a ll required
voltages. Input 115 v 60 cy. Brand new, origina l
pock, wi th spores. With mating output p lug, sche
matic, and conversion data to higher outputs (fo r
example 200 v .40 mo. plus 6.3 v 2 A). $14 95
FOB Son Diego, Calif. •
For use with LM freq . meter odd $3.00 for " lM pw r
kit " which includes lM input plug. revised schema t ic
conversion. and paris needed for the 12 v LM heater
requirement.
TIME PAY PLA N a vailoble for any purcha se ove r
$150 .00 10 10 1.

R. E. GOODHEART CO.
BOX 1220·GC BEVERLY HILLS. CALIF•
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Ap r 61 :H

M u ~' In "
.-\ U j{ 1; I - f, li

'\ 01 1- I; I "
8('1' fa -48

J ul 6'- 39

Jul 61-28

Jul 61-"

Au g 61-3:!

:'i"V 61 "

Fifteen
Mo nth

Index
:\10. Yr. Pag~

A 110('Bt in n !!

JUII fi l~4 1 Ih ·g u la tio lls : 1928.
W 80NL

AM

Oct 60-42 Modulation Fundame n
tals , W ,pTK X

Nov 6G-25 Measure You r :Mod u la _
t ion , K5JKX/ 6

A p r 61-14 Heis ing Modu la tion
F acts, K4ZGM

Allr 6 1- 32 40 W att Tran s is tor
Modulator, KI.7DLC

Jun 6 1~20 Electro tone M-IOO Mod_
u lator Tel", W 4API

J un 61-24 U n iversal A M :'>f oni t u r .
W5S UC

Jul 61- 18 AM Modu la t ion Systems,
W, e SD

Sell 6 1- 28 elMS D Mnd ula tors.
W A 2 1NM

Anten nas
Oct 60--16 " P erils or Antenna

Cons t r uction, K9AM 0
Nov 60-49 Finding True Nor th.

W5LFM
Ma r 61-22 N ew A ll Ba nd Anten na,

K 5JKX/ 6
Allr 61-27 Coaxial Cable w a ve

length Cha r t, W9HOV
:\l ny Gl-18 Con xial Cub'e Lo ss

Chart, W!lHOV
Jul 61 - 26 (;I'l'ut Circle Computa

tion 'S , K5IU 'n
Jul 6 1 12 WatE'r T owe r v ert t

cals , W7 eSD
AUK 61-62 New Look at O Il! A n 

ten nas, K5JK X!6
Oct f,l -~O A n I nexpens ive Ver ti_

CHI. W6NKE
Ol't f, I 60 SellOl-R('{"t"ivt>_Grou nd

Sw ill' h, W70E
Nov Ii I ;IU " ;v,,!ulioll " f the Ha m

Anlt"nn:t . W70E
Dec fiI -52 Iucxpenuivo Ground

I'IRne Antennas,
K5.JK X '6

Anlrnnas. Dr 8m

Rabbit I!:a rs on U :'II C,
W6EHY

A n ten na Eleme nt IlnwJp
R..move!". W70 (0;

t ;·IZU All te llll il by
S m ith , WSVVII

F inn'.'y I; 111,,1 2 Me t e r

1I"Hm T ..~ I. W:~ UZN

15 M ... t .. r Hi-S'luan- AIl 
t"'I)II8. WM, UK 6

1'"la ri za t i"n Dtv...t1Iily :
Pa rt I, K6CT
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Oct 61- 42 P olarization Dtversttv :
P a rt 2, K6CT

Nov 61- 4S $6 Quatl for S ix,
W3TUF/ ,p

Anten n a s , Mobile

Feb 61- 36 Get-linK the- Moet. f rom
the- Whip, W4AJ>I

Mar 61- 18 Top Loaded Whip,
W 2IHW

Ju n 61- 13 ~Iobi le Whip Antenna
Location, W70E

A nt en nas, S upports, T ower. a nd
R ota tnrs

Jul 61-12 Wntcr Tower Verticals ,
W7CSD

Jon 61 - 36 Antenn a Su pport Mast,
W70E

Od 61-20 Sim ple Antenna :rla s t ,
K4GSD

An tennes, Tu nin&, a nd :'Ila tt'h ing

Aug 61-33 RF Impedance Bridge,
K6CRT

Sep 61- 3S Pi-Network Red ra wn ,
W ,pH Kl<'

Antt" n na!l, U HF a n d Microwa ve
Nov 60- 26 P assi ve Satellite

" F..t'ho," W6M:'II U
Dee 60-46 :'I1 0 re on "Echo,"

W6MMU
J a n 61- 16 1296 Megacycles,

K2TKN
Mar 61- 15 Laying Out A Para

bola, W 7FGG-W 9ALU
Nov 61-64 H or n Feeds Dish,

TI2NA
A nlenna ll , V HF
Jun 61- 8 Py lon·Slot An tenna,

K2TKN
J ul 61- 8 T inker Toy 2 Mett"r

Ant",nna, KSL FI
Aug 6 1-GG Finney 6 a nd 2 Meter

Hearn Test, W 3UZN
Nov 61-48 $6 Quad for Six,

W3TDF/¢>
Dec 61-52 Inexpensive Ground

P lane Antennas,
K5JKX/6

A udio
Mar 6 1-25 Audio Impedances of

Com mon Surplus
E quipment, W4WKM

Apr 61- 30 Command S et Audio
Improvements, KSHDR

Oct 61-75 Salvaging Speakers,
K5JKX/6

Nov 6 1-24 Phasing for Aud io
Selectivity, K 5JKX/6

Nov 6 1-66 Station Audio Acces
sor ies, W 3KBM

Dec 61- 44 Surplus Audio Acces
sories, W4WKM

Audio A mpli fiHs
Oct 60- 8 1'1'1l1l1l 11lturi;wf l Audio

AGe Amplifier,
K5JKX/6

Dec 60-18 Mu ltivibrator Vox,
W4WKM

Feb 61-16 Transistorized Mike
P re-Amp, W 7CSD

Ma r 6 1-:\0 Transistor ized Util ity
Autlio Amplifier,
K5JKX/6

AliI' lil - 32 40 Watt Trans illtur
Modulator, KL7DLC

May 01 - 4 4 Receiver Aud io Circuits,
K5JKX/6

S",p GI-27 Ihll'k-To-Back A udio
Tra nsformers, .

Nov GI- to T ran sistor Mik~ Pre
Amp, K6PZT

Audlo Oscillators

Nov 61-12 Two-Tone RTTY
Oscillator, W5SFT

n hll~ lind nia ll Su pplies

:\1 ur 61-12 Bleeder Biee, K 6QGE
Jul 6 1- 45 Transistor Biasing,

K6EAW

("la mp Tube and Other Peeteet tee
Cl rcu ita

Mar 61-12 Bleeder Bias, K6QGE
Com me rcial Equipment

Oct 60- 38 Testing the H ea t hk it
Mohican Receiver,
W 3UZN

Nov 60-44 Equipmen t Manual
Problema, K2DHA

J an 61- 14 100 W a tta on 6 & 2
with Kits, W 3UZN

F eb 61-42 T esting the Eico Grid
Dip Oscillator, W 3UZN

Feb 61-24 Testing the Hea t hki t
H ybrid Phone Patch ,
K2DHA

Apr 61-34 Testing the H eat hk it
Twoer, W3UZN

Ma~r 61-35 Testing the Knight
Grid Dip Oscillator,
W20KU

May 61-22 T esting t h e Lafayette
KT-200 Receiver,
K2DHA

Jun 61- 39 Ha nd ling Complaints to
Manufac tu r e rs ,
K2DHA

Jun 61- 20 TeMing the Elect rotone
!'of-I OO Modulator,
W4API

Jul 61-30 Viking Transmitter
Ad justing Tools,
W6NKE

Aug 61-18 Testing t he Drake 2-H
Receiver, K6YCX

AuK' 61-56 Testing the Finney 6
and 2 Meter Beam,
W3UZN

Oct 61- 80 Equipment Finishing.
W4WKlII

Oct 61-18 T esting the Central
Electronics 200V,
STAFF

N ov 61-80 Testing the Communt
catoe IV, W4AP I

Dee 61-68 Testing the Knigh t
R-5S Receiver , W 3UZN

Dec 61-66 Testing the QX-535
Receiver, K3KMO

Co m mercial Equipmen t :\Iod ifi~ationll

N ov 60-28 RF Improvements for
the Gonset Communi
cator, WIMCA

J1(n 61-24 Crystal Moclificatiflll
fur H eath H W-2tl,
W3UZN

Jun 61- 30 Lafayette KT-200 Re-
ceive r Modifications,
W6SAI

DX-f,O Plate Modula
tion, K6UGT

Ht'athkit Sixer S-Meter,
K5VMC

sx-n i ssn Modifica_
tions , W ,pRQF

VerBatil", Control
Techniques , W4WKM

Tube Change in SX
l OlA S-~ekr Circuit.
WA2NYO

Oct 61-3G Converting the Bendix
MRT-9, W4WKM
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Nov GI-30 PuLUng tbe Interns
t ional K B-l on 20,
K 5JK X/ 6

Compon~nt.

Nov 60-31 Toroid Coi1g, W 4W KM
Dee 6G-44 Tube Base Coil FOnDS,

W4WKM
Jan 61-61 Surplus Mik e Switch,

W o\IWKM
FE'b 61-20 Tube Ma rkin g Squawk,

W 7IDF
Mar 61-50 Chassis Mou nt ed

PL-259, W 0\1 WKM
May 61-38 Economical Custom

Resistors, W 0\1 W KM
Aug 61-32 Versatile Control

Techniques, W o\IWK M
Sep 61-27 Back~T()o.Back Audio

Tra n sforme rs , .
Sl'P Gl- 8 R eson an t Bypass

Caparitor!l. K5JKX/ G
Ooot lit -S5 SalvaK'P TV I.., Trail"·

form.. ra, K<j.IVQY
N.,,· 61-70 R ewi ndi rtg' Rt"lays and

Transformers, K¢RRM
Dec 61-14 Miniature Pilot Lil{ht .

W4WKM

Consol es and Operating l'osItion .

Sep 61-22 Station Console,
W9 HKA

Ce n ven ucns

Nov 61- 2 F.ditorial. W2NSO

Con ver te rs

flO Meter Phon"
IlX, W IJo' R R

nx T('Chn i{IIW",
W6NKE

DX _Pedition Licenses,
W4BPD

Gt'nt>ral

How to Be An
Amateur, W2ZGU

Vagabond H a m ,
W6NKE

n'lI Policy, W2NSD
P oli rles, W2NSD

Filter Circuits,
K5J KX/6

P has ing for Audio
Select.ivity, K6J KX/6

Tubeless Elpf·l l·"nie
K..y, WITlfW

Etl u i p t11 t n l

Receiver- Puwvred
Tr-nnsrnj t. te t-, "" 3F QJ

Dec 60-&2

lI am Radio.

Oct 60-"

Ma r 61-44

Edi tor ial
Oct 60-25
Nov 60-27

Oct 61- &8

..: m t' t-g en t,'

0 1'1 61-8<

May 6 1-32

E lt"etrunie Key.

Oct 61-1'

Apr 61-42

Jun 61- 5fi

Exetters

N ov 60-14 F M Vt'O Exciter,
WITUW

Filler Circuits,
K5JKX/6

Simple Sideband
Exciter, W2NQS

Simple High Stability
VFO, W2R W J

Ffeld Strenath Meten
Oct. 61-38 Field S trength Meler

Monitor, W2WXH /6

Fi lters
Apr 61-42

Nov 61-24

"'1\1
Oct 60-10 Varicap FM Modulator,

WjCSD
N ov 60-H F M VFO Exciter,

WITUW
Nov 60-80 Tri-Mode V HF Re

ceiver, W 9DUT
..'eb 61- 16 'I'r-a naiato r-Iaed Mike

Pre-Amp, W7CSD

Peeuu enes- A llocations:
(Se-e Alloc.-ations)

Frt"quency ~Ieters a n d S tan dar d!!!

J an 61-26 Transistorized Fre
quency Standard,
W 70 E

J ul 61-58 Ba nd Edge Marker,
KINFE

SE'P 61-37 All-Band Edge Marker
W A2HR Z

(;rid D ip OseiJIa tou

F ..b 61-42 TE'!'ting the Etco Grid
Dip Oscillator,
W a U Zo N

Mar 61-10 Tra ns is tor ized Grid
Dip Meter, W 3KET

May 61- 35 Testing the Knight GriJ
Dip Oscillator.
W20KU

Sep 61- 30 Tuning Eye GIlO,
K6F.AW

Ot't 61-22 Ry..c5/ARA-26 Auto
mut !c Keyer, W.tWKM

Ihunmy LORds
Mar 61-71 Solar Battery Tuning

Aid. W2WYM
Nov 61- 84 Lamp Loud and Outpu t

Indicator, WILSON
Dec 61-20 Lamp Loads. W4WKM

UX

V HF Bantam Con
verters. W9DUT

T r a ns istor 10 Met e r
Converter, W 3B U L

4 Band Crystal Con ,
ver-ter, W3UZN

Low Noise 2 Meter
Converter, ZLIAAX

T ransistorized 220 Me
Converter, W 3HI X

N uvlstor Converters,
KRERV

50 MC Converter Suns
n+. KSJ K X/ 6

432 MC Transistorized
Converter, W 3RIX

M or e on 432 MC Tran
I; ist o r ized Converter,
W3RIX

6 Meter N uvis tor
Converter, KBRYN

Transistorized 7S Meter
Converter, WA6DZL

Transistori zed Ii Meter
Converter. K8NIC/ 5

V I.F Eonver-ter-, 'V:IQA
2 Meter Nu visto r

Converter, ,VA2I N M

Crystals

Feb 61-&'

Apr 61--40

Jul 61-31

Jul 61-2'
Aug 61-28

Apr 61- 9

Feb 61-22

Dec 60- 8

Nov 60- 9

Dee 60-32

Oct 60-12

S('p 61-20 Snop nUl'Ihlng Uses,
Wo\IWK M

Oct 61-80 Color Co.teft Controls,
K3KM O

Oct 61-76 Construction Do's and
Dont's, K6JKX/6

Oct. 61-80 Equipment }'inishing,
W 4W KM

Oct 61-72 Getting the Most From
Va r tacs , W4CAG

DI"(' 6 1-33 Economical Custom
Construction, W 4WKM

D('C 61-14 Min iature P ilo t Lig-ht,
W4 W KM

Dee 61-.43 Solders and SolMr inJt,
K3HNP

Con t ro l Ci rcu it ry

Dee 60-18 Mult ivibrator Vox,
W4WKM

DI"(' 60 -16 Stntton Control
~ystt"m . WITUW

Fl,h r,1 -46 Differential Switf'hinJ:
with Politi" Re1:IYl'l.
W4 WK~1

Sep 61- 33 Transistorized Bs-e-nk-Ln,
W7A XJ~K7DVn

Dec 61-40 Rnpid Deca y P ower
S upply S wltchinlC,
W 2WYM

Nov 60-12

J u n 6 1-12

J a n 61- 8

:'-far 61-27

Accurate Crystals.
K8ER V

Cr)'stal Os-dilators
Sep 61-S0 Crystal Oscillator

Cirouils, K5JKX/6

CW
Oct 60- 18 Tubeless Electronic

Key, W I T UW
Feb 61-28 SSB and CW Detect o rs ,

KsJKX/6
Mar 61-20 C'V Transmission Using

Teletype Equipment,
W4 WKM

Ma r 61-38 How to U se a Bug,
W6NKE

Sep 61-42 zero S h ift Key ing.
K5J KX/6

Oct 61-62 A Sequen tial Kever,
KV4CI

Tt'chniqu N

Cardboard Chassis,
K5JKX/ 6

Tube Base Coil Form s,
W 4WKM

Cooling : Suet ion VS
' ''hoosh , W 6JAT

Mechanised Hole Cut
ting, W 4' YKM

Osetnatoe StflhiJization.
K5J K X/ 6

Imp roved Mou nting
Fect, W4WKM

P a n el Protection,
W 4W KM

Rolling Your Own,
K5J K X/ 6

The Nibbling Tool,
STAFF

Bui ld You r Own
Equipment, W 8VVD

Chassis Mou n ted
1' 1.-259. W4WKM

Dpbugging T eo:hniQues,
K5JKX/6

Tuhe Base Plugs,
STAFF

Power Transistor Uses
Crystal Socket,
W 4WKM

T oroid Mountin g,
V F.6WT

Blower Facts, W 3K ET
Double Test Clip for
Breadboarding,
KSJ K X/ 6

Economical Custom Re
sistors, W 4WKM

Hig h Resolution Adju st
able Resistor,
KSJ K X/ 6

Meter Insulation,
K¢WML

Using Self-Tapping
Screws as Taps,
K7AGI

Standardized test
Lends, KSJ K X/ 6

4-I OOtIA Socket, W4A!' J
Versatile Control
'Techniques, W4WKM

Mar 61- 50

Apr 61- 33

Ma r 61-62

Mar 61-19

Const r uction

J u l 61-41
Aug 61-32

F E'b 61-40

J ul 61-40

JUn 61-29

May 61-38

Apr 61-2&

May 61-42
May 61-37

May 61-41

Ma r 61-16

Dec 60- 44

Feb 61-11

Nov 60-18

F eb 61-33

Feb 61-51

Jun 61-32

Jan 61-23

Jan 61-28

Jan 61-12
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Un lveesul AM Monitor,
W fiSUC

Easy Drawing Changes,
W4 W KM

T h(' 4 Ki nds of Ham,
K5JK X /6

En vi r-on mr-n ta.l T t' l't ing .
W2W Y.\{

Sfal ion P hoto :
W iJ. KIlW. W RKIlW

Stali"n Photo : W1,1.II .
w,,,zn

IIX_ r'f'O li l ion Lie..nl'•.,..
wuu-u

.luuk B"x. W2NSB
Evol utio n o f th o H am
Antenna, W70E

The Fine Art of
Surplus Utilization,
W4WK~1

wrne Your Conarees
man, K7HDB

Mohile Power, K6JK X /G
'I' rau slst or 10 Mete r

Converter, W 3I1UI.
(; ('tti nlr the Most F rom

t he W hip , W 4API
su ~I C Converter Sans

B +. K5JKX '6
F.liminating Ignition
Interference, W 8UCG

"Iotnrola Mobi le Radio
Test Set. W 9HKA

Top Loaded Wh ip,
W 2IJ1W

40 W ilt! Transis to r
Modu la tor. KL7DLC

:\!obile Whip Anten na
Location. 'W70 E

Pylon-Slot Antenna.
K2TKN

'reanststoeteed 75 Mete r
Converter, W AGOZ L

\Vnter Tower Verticals,
W7CSD

Mobi le P ower Con
verter, W2BX E

A 'I'ranacon-Poreche
P acka ge, W 3J XT

10 :\{I."t",r Midget Rig.
K5J K X/ 6

Mod u illtion Fundamen
t a ls , W¢TK X

Measu re Your Modu
lation, K5JKX /G

Ualancf"<1 Modu lator
Demonstrator, W2 UQ B

Heisi ng Modulation
F'ac t a, K4ZGM

AM Modulation Sys
tems, W, CS D

Class H Modu la to rs,
,vA2 1N M

Vn rjeup FM Mndu lutor ,
W7e SO

40 Wa tt 'I'ea naiator
Mod u la tor . K L7 DLC

Elec t rotune M·100
1\l odula tor Test.
W4AP I

stcon-Bounee

Nov 60-26 Paestve Satellite
"Echo." W 6MM U

Dt"C 60--46 More on ..Ec ho.. •
W6M~IU

May 61-31 Moon Ht'la )' Requir-e
ments, K2TKN

Aug 61-54

Apr 61-14

Apr 61-32

Mar 61-48

Jun 61-13

'\(on itorll
J un 61-24

Jun 61- 8

Jul 61 12

Jun 61 20

:\Iar 61-13

Apr 6 1-32

Feb 61-36

Jun 61-12

Fpb 61-22

1\1 nrl uInt" rs
Oct 60 -10

Oct 61-82

Dec G1- 6

Sep 61-28

.\Indulation
Oct 60-'2

~lnbil..
Nov Go-16
Nov 60-'

Jul 61-18

Mar 61-16

( )d 61 -:11
Nov til- 50

Nov 61-72

Nov 60-25

Dec 60,-12

Dec 61- 8

Aug 61-riO

Aug 61-45

St'P GI - :IG

:-; ,,1' s t -. ·If>

How to Be An
Amateur, W2ZGU

E1lu ipment Manual
P rob lems, K2DHA

Sim ll1i fied Lop: Keeping,
STA Jo'}<'

Goblin P atrol. R OSS
F lying H a ms, W2LZX
His tory ot the VFO.
W70E

Build Your Own
Equipment, WRVVD

Intt'rpreting Scholarl y
Pubf icu t ions. K5J KX /6

Automated Hnm
Station. K5J K X /6

How to W ri l l' (o r 73
Magazinl", K5JKX/ 6

H am Calendar, K4 YNO
H ondl ing Complaints to
Manu(actur.' rs .
K2DHA

The Dealer- Speaks Up,
W2BNW

J an Gl -18
Feb 6 1-54
Feb 61-38

Oct 1i0-34

Apr 61-28

Apr 61-56

Nov 60-44

Dec 60-26

May 61-25
J u n 61- 39

Jul 61-44

"Iar 61---62

:'ol a r 61~ 9

Feb 61- 34 Llp-Dated wavemetee.
W 3FQJ

Mnr- 61-16 Dcbu j;nd n~ 'Teohnloues,
K5.JKX / 6

Mar (a~71 S"lIo' Ha tt erv T u ni ng
Aiel, W2W Y:\IJ

All r li l -18 ( '"lihralinn Il('fi lll'd.
wawo'r

Alor +il 12 rll l(' "" taJ,:'l' 1''',,..... Md,·r,
K!<.J-: RV

'\ lIr 61 27 trhrnmeter- I'o la ri ly
T('sf . Kfi E A W

Ma y til 111 AU Calihnl U"lI
S tundurd. ll< 'nl ll'y

1\l ay til - 38 E ""IH,m iloal Cu:<I..m
H(':<i:<tors. W 4W KM

"I a)' 1> 1--49 Improving :Y!(>ter
Accuracy. K.pWML

Jun 61-14 Precision Capacit)'
Teeter, K6BJ

Jul 61-42 "!('u:;uring P requencv
w ith Simple Equip
ment, H l<: N RY

Aup: 61~33 RI" Impcdnnce B r id~c,

K6CRT
Nov 61-49 Det er mi ni ng Utode

P ola ri ty . KSRYO
N ov 61- 62 Receiver Hir-dios Aid

Mpa:<urement.
Kr.JKX /6

Dec 61-50 C....aeltor Substitution
Box, W 6AOI

Dec 61-41 Me tcr Calibration
Stunda rds, ImNRY

Dec 6 1-37 P roci ston Met er
Calibration , K5JK X/ 6

Dec 61-12 V('r"atilizinlZ Meters,
W2WY1\1

:\h t~rs

Mar 61-46 Tramistorizecl ~leler

Amplifier. K6F:A W
May 61-40 AC Calibrat ion Stand

ard , BF.NTL l<;Y
Ma y 61-49 Irnp r-ovi ng- M{'h ' r Accu

rucy, K¢WM I,
Jun 61-32 Met e r Insulution,

K¢WML
Jul 61-57 Zt' ro Center ~Ieter Cor

HTTY. W 2BZN
Oct 61-73 Simplified ~I('f.er

Shunts . Kl'lBYO
Dec 61------41 ~l e ter Calihration

Standards, HE NRY
DI'C fil -37 P r-eciaion Mt,It' I' Cali

hrution , K5.JKX /6
Dec 61-12 V.. rsut iliz.i ng- "teters,

W 2W y "t
"Ii st ..Haneous , (; t"n t'ral

Tubeless Electronic
Kev, W IT UW

Station Control System ,
WIT UW

T'ru naistos-izcd Break- I n .
W7A XJ-K7DVll

A Sequentin l Kever,
KV4C I

KY-65 /ARA-26 Auto,
muue Kerer, W4WK~1

Flying H a ms, W2L7.X
Shac ks, W'bHK F
N ames St nes and

B undles, W70B
Romance of Dixit' Da n ,

W6N K E
The -t Kin-Is of H a m .

KaJ KX/6
Tt>1I the W.. r-ld ,

h;5JKX ,+;
An XYL' l'! Lam.·nl ,

WA 2<; XT
I' n ' ll: r t'l'!1\ (> r ItTT \' I II

t he U K, G2U K
Am alt'u rlJ

GO-II
6 1-27

Deluxe Three-Way Pow
er Supply, W3U ZN

Testing t he Heathki t
Mohican Receiver ,
W3UZN

Crystal Mod ifica tion
(or H ea th H W-29,
W 3U ZN

100 W a t ts on 6 & 2
with K its. W 3UZN

T esting the E ico Grid
Dip Oscilla to r ,
W3 UZN

T es ti ng t he H cut hkit
Hybr id Phone Patch ,
K2DHA

Test ing the H ea t h kit
Twoer, W3U ZN

Testing the Knight
Grid Dip Oscillator,
\\' 20K U

DX-iO Pla te Modula
t ion , K6UGT

Heathki t Slxer S-Mder,
K5VM C

T l"sting the Knight
R-55 R ecei ve r. W 3UZN

l. amlJ Load s : (S t'E' Du m my Loads)
Le..ill1ation

Oct 60-38

Feb 61-42

Kit

Oct 60-26

Dec 60- 16

Oct 61-22

Oct 60---1 8

Oct 6 1~G2

I I".· lil ~ti2

Jan 61-14

:'olay 61-35

A pr 61-34

Va ricap Tun ing IJt'vice
(or Blind Operators ,
W, CS D

Hands..ts a nd Head sets
llec 61-H Surplus Audio Acces

sm-ies, W4 WK l\I

Hum and X"i "..
AI,r 61-a8 IU' Noi ~(' Suppress ion,

K2TK N
Aup: 61~fifi H is!', Sputt ",r aml

Crash, K5J KX/ G
Kr) in£" a nd Con t rol

Dec 61-"

Ju l 61- 26

J ul 61-30

.Jun tH - 2 '

.\Iarll

J un 61-42 Solar Power Station,

Dec 61~ 6 ' .... rite Your Congress
man . K7H DU

"Itasur..men t Tt"Chniqut'8

Nov 60-2rJ Mea!>urt' Your Modulu
tjon , K5J K X /6

RF Snltter, K6JKX/6
Polarity Ind ica tin g
Test P aper , W 2QCI

..... ..

S('p 61-33

II "nd iCIl Pllt'd
1\1 ,, 1' 61-42

D,~

J on

Fl·h 61-54
Feb 61-43
Mill' fa -56

s.·.. f> 1~:I ! 1
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PoWtr Amplifi trs

Apr 61-20 Pus h-Pufl 304T I. Final.
W6VV1.

Jun 61-38 Automatic D ri ve Con
trol, W51 UH

May (,1-28 M""n~trllck, W 8(:IH :! 6

~oi ..... l.imitt'TI

Nov 60- 20 Receiver N oise Limit
e rs, K5JKX !6

Ma r (, 1-43 Semlcnnduetor- Nnise
Limite r , W21HW

I\ l' r ii l -16 New Noise Ll mtter
Ctreu it, K5J K X/fi

,\ 11 11: 1> 1 ~ Another gemlconductor
N"i!'(' Limit e r , W3B ll J,

S"i".. S Ullll r .."" i" n
MlI r 1;1 -1:1 f<: li m iTllll illll 1j.! ll ilioli

l nter-fvrencv, wsuco
Apr 61- - :{8 Ht" Nni"t' SUlllwession.

K2TKN
Aug 6 1- 66 Hiss , Sputter and

Cr-ash , K" .IK X! 6

O')('rlltinJt:, GE'nt'rnl

Oct 60 - 24 GottH ' P h o ne Patch?
W 6N K F.

Dec 66-25 Simplifi t't'l LoR' Keeping.
STAFF

Mllr fil -56 N ames, Sint'!! and
H a ndles, W 70 E

Ma r 61- 68 080 Recor-d System,
O H2 YV

~l lI r 61 -44 1'0 Mett'r Phone DX.
W1FRR

Au,:t 61 -12 8SB Band O,'cul'ancy,
K</JAXY

Ollt'ratine" Tt"('hniqu H

Jan 61- 54 Netting V HF Stations .
V{</JH KF

Mar 61- 38 How to Use A Bue,
W 6NK E

J u n 61- 56 DX Tec-hniqm-s,
W6NKI<~

Oct 61- 80 Color Coded. Cont rol !!.
K3KMO

Oet iH- r, AM t.inl'ar tor Slx,
W21.P C

Nov 6 1- 6 Six ~h·ter K W Linear,
K6QQN_W6Q~1N

1'"w E'r S up pliE'lI , A C

Oct 60-2" De Lu xe T h l'l'(,-W " y
Power SUlllll)' , \\' ;IU1. N

Feb 11 I--l1 S u pe r - P ro Powe,' Su u
ply . K5JKX r.

A" r 1;1-] :1 SurR'e P r ot ect ion i ll
Rever-se. W 4 W J\ 1\1

Ma y ljJ 21; f\. lju",tuhle Li n .. Y"ll _
ll ~" T r ll n " r" rnu ' !',
W2WY :'ot

Oct 1> 1-81 TV Booster, Converter
a nd Rotator T'runs 
formers. K <I.VQY

I'"w"r SUPI,Ii..It . GE'n er al

J an 61-56 See-Saw Bleeder Ci r
cults. KV4C I

~ar 61-24 Hyb rid Rritllte Power
Supply, W4APt

May 61-41 H igh Resolu t ion Ad
justuble Re!!is to r ,
K5JK X! 6

Jun 61-51 Power Supply Funds
mentets : Pa r t I,
K5JKX 'fi

Jul 61-48 Power Supnlv Fundn
men ltd", ; Put -t 2,
K5JK X! 6

Jul 61-64 T" an d Ul'm e r Demon
et r a tcr , W 8KTJ

Aug 61- 31 Untversel Rectifier
Tube Pin Co n nectiona,
W A2INM

Sep 61- I) S ilicon R ecti fl e r Cir
cuits , W IOOP

Oct 61-72 G('ttinK the Most From
Va r tacs , W 4CA G

Oct 6 1- 44 S ilicon Replacements
for Tube Rectifiers,
WA 2JNM

Nov 61-70 R ewlndlng' R el a va lind
T ranBrorm t>r 8,
K¢R IUI

Nuv 6 1- 20 Silicon Rectifier N otes,
K5J KX!6

Dec 61-40 RHpid Deca y Power
Supply Switcbinz,
W2WYM

POWtr Suppli f'll, :\Iohile

Oct 60-26 Deluxe Thrl'l">oWay
Power Suppl y, W3 UZN

N ov 60-16 Mobile P ow er,
K5J K X! 6

AUI{ 61-54 Mobile P ower Converter,
W2B XE

I'uhli .. !o' (" n' i....
.J II Il 1; 1- 1:-: I ;..hll" ' '''.n l l·..I, TH)S S

Hl-'("{ i u ' n .
Nov I;U -2U Receiv er Noise Lim it

e r-s , K5JK X!6
No\' 1;0- 30 Tri-~I"de V HF Recelver,

W90 UT
D ('C 60- 26 Receiver S'luelch Cir

c ufts K5.JK X! 6
J an iH-12 Oscil ln to r Stllh ilizatioll,

K5JK X! 6
Jan 61-40 Receiver Detector Cir.

e ui te K5JKX16
J an 6 1-30 T ransilltor Communica

tions Receiver, 0 1.78Q
Feb 61-28 ,!:iS H "lid C\,,' Det ec to r s ,

K5J KX!6
Feb 61-44 S u pe r- P ro P ower Sup

ph", K5JKX!6
:'olar 61-14, Improvtna guperrccen

erattve Receivers.
W 5WGF

MHr 61-32 Receiver- RF Circuits,
K5JK X! 6

Ma r 61-43 Semiconductor Noise
Limiter, W2 l H W

Apr 61-42 Ptlter- Circuits.
K5JK X! 6

Apr 61- 16 New N oise Limite r
Circuit, K5JK X! 6

May 61-44 Receiver Audio Cir..utts ,
K5J KX!6

Jun 6 1- 33 New Panedeptor Unit:
P a rt 1. W 6AOI.
W6LQK

Jul 61- 33 New P ana ullp tor Un it :
Part 2. W 6AOI
W 6L QK

Aug 61- 8 Another Semiconduetor
Noiee Limiter, W aH UL

Oct 61-32 New Mixer Ci rcuit,
ST A F t '

Nov 61- 24 Phasi ng for A udio
Selectivity. K5J K X!6

Nov 61-62 Receiver- Birdies Aid
Measurement, K5JKX /6

Nov 61- 16 T V Tuner R ee e ive t-,
W.pRQF

J)('C 61-22 Con\"erting t he
R_77 /ARC_3. W 1WK:'o1

Dec 61-16 The Regenerath'e De
tector, W 5W GF

Rec eh ·t'rll. Com mer ci a l
Oct 60-38 Tes t in ll t he H enth kit

Moh ican R ee e tve r-,
W3 UZN

May 61-22 T esting the L e f'a ye t te
KT_200 Receiver,
K2DIlA

J u n 61- 30 Lafayett e KT-200 ne
cetver Mod iflca t iolls ,
W 6SA!

Jul 61-32 SX-l11 SSB ) Iodifica
tions , W <j.IRQF

Aug 61- 18 T f'fi t i n g the Drake 2-B
Reeetver, K6YC X

S ep 61- 49 Tu be Cha nge in
S X- IOIA S-Meter Cir
cuit, W A2NYO

Dec 61- 58 T esting the Knight
H-55 Receiver. W3 UZN

I)('C 61-66 Tt>St ing the QX-535
Itee el ve r, K3 KMO

Puhhe Rt'lations
Apr 61-25 Beali ng with TVl Com

plaints, K2SJN
:'ol ll)' 6 1- 56 Public Information

Field Day. WA6I<:XU
S,'p 61-39 T ell the W or ld ,

K5J KX!6
Nov 61-If' TV I Chara.·lt-r~ ,

J\ :tHN I'

Munthly PropltKatioll
Chart" . K2lG Y

Ffndi ng- T rue Nor th ,
W5LFM

Pass ive Satellite
" Echo, " W 6MMU

:'olore on "Echo,'
W 6MM U

Moon Rela y Requ ire
men ts . K2TK N

Propaltlttion : Part 1.
K2 IGY

Propagation : Part 2.
K2 1GY

Great Circle Computn
tinns , K5RPII

Propagation: I'o r t 3.
K2 1GY

Polarizntion Diversity :
I'art I, K6CT

Pula r-iant iorr Diver ai fy ;
Put-t 2. K fi CT

Sen 6 1- 48

AUI{ 61-42

I'ropolta t ion

Oct 61-42

J ul 61-26

May 61-20

May 61-31

Nov 60-26

Jun 61-16

Dec 60-'6

Mon thly
fee.tu r-e

Nov 60-40

Golla' Phon e P a tc h ?
W6NK E

Simp le P hone P a tch ,
W9E GQ

Simplf'fit Phone Patch.
K5JK X! 6

Test inK the H ea thki t
Hybrid P hone P a tch,
K2 DHA

Using Telephone Exten
s ion Jacks, K2 DHA

Station Audio Aeeee
sorics, W 3KBM

Vaaabond H a m .
W6N KF.

Romance of Dixie Dan.
W6N KJ<:

An XY!..·" La m en t ,
WA2GX T

New Panadaptor- Unit :
P a r t, 1. W 6AOl
W6LQ K

Nt'w P a n adaptor Ull it ;
Pa rt 2. \\'6AOI
W6LQ K

A Simple Scone,
W¢lOPA

Ecnnom tca l Cu .. tom
Construction. W4\\'K~t

N.w 61-06

Feb 61-17

Aug 61-46

I'oe try

Dee 60-52

xtae 61- 26

Nov 61 -29

J'hont' I"a t ch

Oct 60-24

nee 66-42

n.'C et-caa

Ju l 61-33

I'an adaptors.

Jun 61-33

Oll.. i 11 (>l«'opt's

SI'P 61-10

JANUARY 1962
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Iurect Reading Call1ll'il v
Meter, K61';A W

Dj rec t Read in~ A u<lin
Fr-equency Meter,
KSJKX / 6

Converttee the VO-I.
W4WKM

Hi" S n ilfe r, KSJKX /r.
S ubsti tution Capacity

Met er, K8ERV
P ula r ity Ind icating T., ~ t

P a per, W2QCI
T ran sis to r ized F'r e

quency Standard ,
W70E

l n ter-Ie r -ence Cha se r,
K5JKX /6

TI' lltin)':' the Eleo Gl'i.i
Dip Osctl lutor, wauzx

Ijp-Dnted Wa veme tfO r
W 3FQJ

Motorola ~obi le Hjt.l io
T <'>I t Set, W 9HKA
T'ra nsietor-ized Grid

Dip Meter, W3Ki'~T

'r ra nsts tortee t M ete r
Amplifier, K6EA W

Ca libration Defined,
W4WQT

l r ue rsta ge P o .....et-
xre te r , K8ER V

Ohmmeter Pola r ity
Test, K61o:A W

AC Calibra tion Sl u n,l
urd, DENTLEY

Adjustable Line Vult
age 'I' ranetcrmcr ,
W2WY~1

Im p ro\"inR: Mete r
Accur-acy , K¢WML
Tt~ting the Knig ht Grid

Dip Oscillator,
W 20K U

I, .. C .reCISIOn upncity
Tester, K68J

Mea surin g Prequencs
with Sim ple Equ il'-
mcnt , Hlo;NRY

S ta ndardised Test
Leads. KSJKX/6

Transformer Demon
at.r uto r , W8KTJ

F'requency Devief lnn
M..te r , K6nJ

HF Impeda nce Drid J,:" e ,
KGCRT

61- "

61-42

61-'.

Aue' 61- 6

May fi l-35

60-11
60- 14

Ma y 61- 49

Feb 61-35

F,b 61-42

F,b 61-3'

~lar 61-48

Ma r 61- 1.

Mac 6 1- 46

Ap, 6 1- 18

Ap, 61-12

Apr 61-27

M., 61-'.

May 61-26

Dec 60-'.

Ju l

.l u n 6 1- 14

Ju l

Jul

Aug 61-33

Oct 60- 22

Nov 60-38

J a n 61-26

J an 61- 27

rl"rhni('al 8f'ril's

Nov 60 - 20 Itecelver Noise Lirrrlt
ors, K 5JKX /6

Dee 60-26 Receiver g quelch Cir
cu its, K5JKX/6

Jan 61-40 R eceiver- Detector ("i,",
eutta, K5JKX / 6

Feb 1i 1-28 8S B a n d OW Detec tor
K5JKX/ 6

Mar 6 1-32 Receiver Rio' Di rcuits .
K5JKX/fi

Apr 1i 1-42 Filter Ci rcuit~ .

K5JKX! 6
May 6 1-44 Receiver Audio Cin·uil ".

K5JKX/ 6
Jun 61-61 Power Supply Fu ndu

m en taIs: P art 1.
K5JKX/6

Ju! 61-48 Power Suppl y Fundn
m r-ntals : I'lLl" 2,
Kr. J K X/i'

S en 6t -SO ('r)"s ta1 O"d llutor Cir
cufte, KSJKX / fi

Ol·t 61-46 VFO Cil't'u it s ,
K a.1 KX/G

Tt'St Equipment

Dig est of Surpl us
Equipment . W n1EG

Feb 61-52 Use for th e 717 A Tube,
WA 2AKT

Ma r 61- 25 Audio Imp edances ot
Comom n Surplus
E quipment, W4WKM

.rul 61-44 The Dealer Snea ks Up,
W28NW

Aug 61-32 Ver-sut ile Control
Techniques. W4WKM

Sep 61-36 Environ mental Testing,
W 2WYM

Sep 61- 9 Using RK-34 Tubes,
WA21NM

Od 61- 81 ARC_5 Coaxi al Relavs
in Cathode Circuits.
K¢VQY

Oct 61-tl5 ThfO Versa ti le 1625 .
WA 2INM

Dec 61-4 -1 Surplus A udio Acces
sor-iea, W4W KM

Nov 61-72 The Fne Art or Su rplus
Uti lization, W4WKM

'I'echnlea! Data

J un 61- 44 Technical Informa tiun
Indexing Syetem .
K5JKX/ 6

Nov 61-33 P orta ble ssn T rans
cei ver-, W6BlIV

Nov 61- n Six M('tC!' KW Linear,
W6QMN

N"v 61-16 TV Tuner R ece ive r,
W¢RQF

Stalion Arcusori('1J

Oct 60-18 Tubeless E lectron ic:"
Key, WtTUW

Dec 60- 42 Sim ple Phone P a tch,
W 9EGQ

D('C 60-11; Station Control Svstom ,
WITUW

J a n 61-26 'I'renetetortsed Fre
quency Standa rd,
W70E

Feb 6 1-17 S implest Phon e Patch.
K5JKX / 6

Feb 61- 24 Tt'Rting the H ent hk i t
H ybrid Phone I'ntch,
K2DHA

Jun 6 1-:l~ New P anade nto r U nit:
P a r t I , W 6AOI
W6I.Q K

J un Gl~24 Ijnlversal AM Mon itor.
W5SUC

Ju l 6 1~58 Rand i';dge Marker,
KINi"E

.r ut 6 1-33 New P anedaptor Un it :
P a r t 2. W 6AOl
W6I.QK

SI'p 61-37 A ll-Hand Edge Ma r ker,
WA2HRZ

Oct 61-38 Field S t r en g t h Meter
Mon itor, W 2WXH/ 6

Nov 61-66 Stat ion Audio Acces
series, W3KBM

Surplus C"nvtrsions
Dec 60-40 Converting t he VO-4.

W4WKM
Feb 61-4' S uper-Pro P ower

Supply, K5JKX/6
Apr 61-30 Command Set Audio

Imp rovements, K8HDR
Oct 61- 22 KY-65/ARA·26 Auto

matic Keyer. W4WKM
Oct 61-36 Convert ing the Bendix

MRT_9, W4WKM
Dec 61-22 Convert ing the

R·77/ARC.a
D<'C 61~66 T esting the QX-S::l5

Receiver, KaKMO

Surplus, General

Oct 61-2.

Cir-Receive r Souetch
cults, K5JKX / 6

Bala nced Modu la tor
Demonstrator, W2 UQB

Multivibrator Vox,
W4WKM

SS B a nd CW Detec to rs,
K5JKX / 6

Filter Circuits.
K5JK X/ 6

Sf rnple Sideband Ex
citer, W2NQS

Automatic Drtve Con
trol, WSIUR

s x - r n 8S B Modi flca
t iona , W¢ RQF

SSB Bnnd Occunnncy,
KI/JAXY

T estina t he Centra l
E lectronics 200V ,
STAFF

DilTl'l'entiul 8wih'hi n~

wi th P olar R elays,
W4WKM

Eeon omy Antenna
Relays, W A2l N M

Rewinding Relays and
Tranl;formen, K¢ R RM

gqueleh

Dt'C 60-26

AI·r 61-13

J un 61 - 42
Aug 61- 8

Sep 61 - 6

0" 61-44

SSB

D~ 60-12

D~ 6.-18

Feb 61-2'

Ap, 6 1-42

Ma y 61-32

Jun 61-38

J u l 61-32

A ug 61-12

Oct iiI-IS

RTTY
Mal' 61- iO C W T ransmiss ion

Using 'Tt' l('type }o;ll uip
m ent, W 4WKM

J ul 61-67 Zero Center Meter for
RTTY. ' .....2BZN

Aug 61-24 Transistorized R TIY
Converter. W5S IT

s en 61-42 Zero-Shi ft Key in g,
KfiJKX / 6

Od GI-22 KY-65/ ARA-26 Auto
matic Keve r, W 4WKM

Nov 1i1 -12 Tw....T one RTTY
Osei11ut..r. W 5SF"T

D<'C GI -li:! Progr~s "f RTI Y III
the UK, G2UK

Rul..s and R....ulations
Jun 61-41 Regulat ions: 1928,

W80NL

Sarely
Oct 60-28 Tr",atin~ EI ....t r-ica l

Shock, BATES

S..mleenductors, Gen..r al

Jan 61-20 Tunnel Ifiod e Experi
m enta, K5.IKX / 6

Mar 61-24 H ybr id B ri .!~e P UW('f
Supply, W4 API

Ma l' GI-43 Sem iconductor N oise
L imiter, W2IHW

:"ol a r 61-42 Varicap Tuning Device
for Blind Operators,
W7CSD

Su rge Pro tect ion in
R eve r-se, W 4WKM

Solar Pow er Stntton
A nother Semiconduc tor

N oise Lim ite r , W 3D U L
Silicon R ectifier Ctr
euits,WI00P

Silicon Reptaeementa
for Tube R ec t ifie rs.
WA2I NM

Nov 61-49 Determi ning Diode
P ol a rity, K8BYO

Nov GI-20 S fltco n Rcctifie r
Notes. K5J K X/6

Dec 61-S!l Using Defective 'I'rnn
lIi ..tors As Diodes,
Klil RYO

Nov 61-70

Aug 61-"

1t t'I l\Y!I

Feb GI-4G
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Trl'l Dlllmi t t trs , Co m mt" rdal

Ju l 61-39 DX-40 Plate Mod ulu
tion , K6UGT

T ra nlimisiSion l.in C'll

Ap r 61-27 Coax ial Ca ble w a ve
length Chart, W 9HO V

Ma y 61-18 Coax ial Cable Loss
Chart, W9HOV

'Tube ;\-farking Squawk ,
W 7ID F

Use (or the 717A Tube,
W A2AKT

Tube Ha se Plup,
STAFF

4_100nA Socket, W , A P I
Clu >\ >\t>S of Tube Oper ll
ti lln , K5JKX/ &

Lln ive rsal Rectifier
'Tube Pin Connections,
W A21NM

U>\illR" I{K-:l4 'rubes,
WA 21NM

GA U6 V FO Chirp,
K aKMO

T he Ve r-sa tf le 1625,
WA2IN)1

Interference Chaser,
K5JK X/ 6

Dealing with TV I
Complain ts, K2SJ N

P ublic Info r ma t ion
Ffeld Day, WA6EX U

T VI Characters,
K~IINP

P a ss ive Sntel fit e
" l<:t'!l< '," W6MM U

M " '"'h ", 01'" on "'c 0,

W6M MU
1296 Mt"g acycles ,

K2TK N
Moo n Relay Requ ir e
ment s, K2TKN

~Itlon st ruck , ,"' SGU E
Hor n Feeds Dish,
TI:!X:\.

Vuricu l' F.:'ol Mud u ill tn r.
W7CSn

FM VFO E xcite r ,
W ITUW

()t1 l' i llutor S tubi Iizat io n,
K5,JKX/6

History of t he V FO,
W70E

6A U6 V FO Chi r p ,
K3K)1O

Feb 61-52

Ma r 61-19

Jul 61--U
Aug 61----"

Au&, 61-31

T uhes
Feb 61-20

Sep 61- 9

S I'p 61-20

Oct 61-85

Allr 61-25

\'I·'O'S

O('t liO -IO

F ",b 61-38

~ray 61-2S
Nov 61-ti'

Jul &1- 30 Viking T ra nsm itter
Adjusting Tools,
W 6NKE

Oct 61-18 Testing the Central
t;lectronics 200V,
STAn'

Transmiller-Rt"ct"i"t"rs a nd
'reanscetvers

Nov 60---28 In' Impro \"ements tor
the Gons l"t Co m m u ni
ca tor , W IMCA

J un 61-24 Crys tal Modiflca tiun fOl'
H euth H W-29, WSUZN

Apr 61-34 T.'s t in g t he H ea t hk it
Twoer-, W 3U ZN

J u l 61-28 Heuth ki t Sixer S· ) leter
K5VM C

Oct 61-36 Con\"erting the Bend tx
)IRT-9. W4WK)1

Oct 61- 82 ,\ 'p ranscon- Porsche
P ar-kage, '\':U XT

Nov 6t - 33 Portable SSR Trans
cetver, W 6B U V

Nov 61-30 P utting the I nter na
t iona1 KB-l on 20 ,
KSJK X/ fi

Nov 61-80 Tt's t inl: the Co mmun i
cuter- IV, W4API

I)"" 61- 45 T wo Meter T r a n sceiver ,
WA2IN:'oi

~Iay 61--31

~lay 61-56

U H f' and ~IiH<lWav..

TVI

Feb 61- 35

Dec 60-'6

Nov 60-26

Nov 61-15

J a n 61- 16

JUII fi t -I:!

Sell 61-20

Tran~istllrized RTTY
Converter, ,",'5S FT

Transistorized B r eak-in,
W7AXJ

T ra n sis to r Mike
P re-Amp, K6PZT

T wo-Tone RTIY Os
ci llator, W 5SFT

General

T r an sis to rizing Equ ip
ment, K5JKX/6

L ife I nsu ra n ce for
T' r un aiator-s, K6EA W

P ower T r ansis tor U ses
Crystal Socket,
W4WKM

T ra nsis tor B iasin g,
K6EA W

Tranl'listor Symbols,
W2VSP

~I o re on T ra nsistor
Symbols. K <J>VQY

T ra m;is tor ized A udi o
AGC Amplifier,
KSJKX/ 6

5 W a tts on 6 w ith 3
'Tubes, K8NIC/ 5

Cooling: Suction VS
W hoosh , W6JAT

Oscillator St.abiliza_
tion, K5JKX/ 6

See-Saw Bleeder Cir
ecits, KV4CI

100 Wat ta o n 6 & 2
w it h Kits, W 3UZ N

Rolling You r Own,
KfiJKX /6

2 M('ters w ith 3 T ubes,
K6BP

Bleeder Bia s, K 6QG E
P u tti ng t he 3 Tube 6
Meter Rig on 2,
K AN IC/ 5

Va ric8p Tuning Device
{or Blind Oper a tors,
W 7e S D

H ('is ing Modu la t ion
F acta, K 4ZGM
Int ers ta R't' P ower )t e t l' r ,
K8ERV

Push-Pul l 304T L F ina l ,
W6VVZ

B lowe r F a ct s , ' .... :l KET
Simple Sideband

E xcite r-, W2NQS
Autuma ti c D ri ve Con
trol , W 5I UR

AM Mod u la tion S)'s
terns, W7CSD

4- 1000A Socket.
W4A PI

PI-Net wo rk Redrawn,
W~HKF

AM Li nea r- (or S ix ,
W 2LPC

R eeeive r Powered
'I'ransmltte r , W 3FQJ

Six Melt' f K"" L tnea j-,
W 6QM N

10 Meter 1\I iclgt,t Hig ,
K5JK X/ 6

Au&, 61-24

Nov 61-12

Sep 61-33

Nov 61- 10

l<~{'b 61-26

Tranlli sfors.

Dec 60- 22

Apr 61- 25

Jul 61-"

Aug 61-17

Oct 61- 74

A p r 61-14

f'eb 61-18

J a n 61- 12

Od nl-&<

J a n 61-28

Oct 60-32

Ma r 61-42

Feb 6 1- 11

Oct 60- 8

J a n 61-56

J a n 6 1- 14

Nov 61- 6

Mar 61-12
Mar 61-29

Tranl'lm ill el'S

Ap r 61-12

Ap r 61-20

J u l 61-41

May 61--42
May 61-32

nt>(' 6 1- 8

Jun 61-38

J u l 61-18

St>p 61-38

Oct 61- 6

Sep 61-10 A Simple Scope,
W <J>0PA

Sep 61-30 Tuning Ey e GOO.
K6EAW

Oct 6 1-38 Field S treng t h ."re ter
Monitor, W 2WXH/ 6

Oct 61-73 S impIilied M et e r
Shunts , K8BYO

Dec 61-50 Capac itor S ubs titu tion
Box , W6AOI

Dec 6 1- 41 Meter Calibration
Standnrds, H E NRY

Dec 61-37 Precis ion Meter Cali
bration , Kfi .JKX /6

Ot'C 61-12 Ver satilizin g Meter s ,
W 2WYM

T"ol .. and S hop T erhn iq ut"1
Jan 61-23 Mecha nised Ho le Cut

ting, W4WKM
F('b 61-51 T he N ibbli ng Tool.

STA Ff'
Jun 61-29 Using Sel(_Tapping

Ser e ..... iS As Taps.
K7A GI

Dec 61-48 f;mergency Solder ing
Gun Tips, WA21NM

D ec 61--4 3 Solders and Soldering,
K 3HN P

T·n S wi tc h ...s and RelaYI
A ug 6 1- 64 E conomy Ant enna

Relays, WA20NM
Od 61-66 Send-Receive-Ground

Sw itch, W70 E
T ransido rirt'd Equ ip mt" n t
Oct 60- 22 Di rect R ead tn a Capacit:y

."tete r , K 6EA W
Oct 60-38 Te8t in g t he H ea thk it

Moh ica n Receiver ,
W 3UZN

Oc t 60- 8 T ransis tor ized A ud io
AGC Amplifie r ,
K5JKX / 6

Nov 6G-38 Di rect Read ing Audio
F requency Meter,
K 5J K X/ 6

N ov 60- 9 Tran sistor 10 Meter
Co n ver te r , W 3B UL

DE'C 60-18 Multivib ra tor Vox,
W4WKM

DE'C 60- 14 S ubstit ution Capacity
Meter, KSERV

DE'C 60--- S T r ansistor ized 220 MC
Co nverter, W 3HIX

J a n 61-30 T rans ist or Communica
tions Receiver , OZ7BQ

J a n 61-26 T ra nsi sto r ized F requen
cy Sta nda rd, W70E

Feb 61- 16 Transistorized Mike
Pre-Amp, W 7CSD

~I a r 6 1-10 Transistorized Grid
Dip Meter, W 3KET

Mar 61-46 T'runsixtorized Meter
Ampli fier , K6t;A W

Ma r 6 1-30 Tran si sto ri zed Utility
Audi o Amp lifi e r ,
K5JK X/ 6

Ma r 61-27 432 ~t C T ra nsis tor ized
Converter, 'W3H I X

Apr 61-40 More on 432 MC 'I'r a n
s ts tor teed Converter,
W aHIX

A,.r GI - 32 40 W a t t Transistor
Modu la to r , KI.7 DI.C

J II n 6 1- 14 P recision Capacity
T ester, K6BJ

.lun Ii 1- 12 'I'ranststorteet 75 Meter
Co nverter, WA6DZL

.lnl 6 t - 31 T ransis torized 6 Meter
Converter, K SNIC/ 5

Aug 61- (; Fr-equency De vtet ton
Meter, K6BJ

Aug 61-5-1 Mobile Pow er Con 
verter, W2BXE
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Jan 61- 8

Fob 81-22

~la r 81- 27

Ap, 81-'0

Apr 61- 9

J ul 61-31

A ug 61- 28

\'111" Tr a n s mtt ter -Reeelvera a nd
T ranscf'hf' rs

Feb 61- 18 2 Meters w ith 3 Tubes ,
K6BP

Mar 6 1- 48 ~I <>torola 'Mobile Radio
T est Set. W9HKA

Mar 61- 29 Putting the 3 Tube 6
Meter R ig on 2.
K8NIC!5

Oct 61- 6 AM Lineae for Si x,
W2LPC

NO\' 61- 6 Six Mete r K"" Ltnea r ,
W6Q!\IN

Ol"t 61-14 Sim p le High StJI.h ility
VFO. W2RWJ

Oct 61-46 VFO Circu its .
K5JKX/ 6

VII I"

J an 61-54 Netting VHF Stat ions,
W ¢HKJo'

J an 61-20 Tun nel Diode Experi
ments, K5JKX! 6

May 61- 31 Moon Relay Req uire
men ts, K 2TKN

Ju l 61- 101 2 Met er Nuvtstoe Pre
Amp. B UL1.0CK

Sep 61- 8 R esonant nnlll l< ~

Dapacitor-a , K5.1 K X! 6

\'IU' A n tenna s

JUn 61- 8 Pylon-S lot An tcnna,
K2TKN

J ul 61- 8 Tinker Toy 2 MI,tcr
Antenna, KRI,FI

A UI{ 6 1-56 T e!<t i ng t he F innt'y 6
a nd 2 M('l('r Be llm,
W:mZN

N uv 61- 48 $6 QUlld for S fx,
W3TBF! t/J

Dec 61-52 Ine x pen sive G round
P lan e A nt enn as ,
K5JKX 6

Y i lt' ( ·o Ru·rtl."rs

Oct 66--12 VHF Ba nt am Conver-t 
e re , W 9D UT

Nov 60- 12 01 Band Crystal Con ,
verter, W3UZN

DPe 60-32 Low Noise 2 Mete r
Converter, ZLIAAX

Dec 60 - 8 Transistorized 220
MC Converter.
W3HIX

Nuvistor Converters.
K IH·;RV

50 ~I C Con verter Sans
n-t- . K5JKX/6

432 MC Transistori:r.ed
Co nverter. W3HIX

~Iure on ..32 MC Tran
s ts toeleed Converter,
W :JHIX

6 "" e ter Nuvistor Con.
verter. K8BYN

T r ansistorized 6 Meter
Conve r te r. K8N IC!5

2 Meter Nuvistor Con
ver-ter, WA21NM

VHF Uece ive rtl

Nov 6()' - 30 T ri -Mo,jf' VHF Reeei v
e r, WUnUT

Mar GI-U Imlll'ov ing Super rc-
g ener a t tve Receivers,
W5WGf'

Ma r 6 1- 018 Motor<lla Mobi le Radio
T est Set. W9HKA

Dec 61-22 C<lnvert ing the
R-i 7/ARC-3, WoIWKM

V HF Transmitlf'T1

Oct 6G----32 5 w att s on 6 with 3
Tubes, K8NIC/5

Jan 61-14 100 Watts on 6 & 2
w ith Kit s . W aUZN

F E>b 61~11 n olling Your Own .
K5JKX / 6
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T w oer , WaUZN

H ea th ki t St xe r S-Ml'ic r ,
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" TAa " SILICON 750MA- DIODES
_\ u r' EST TYI'E l LOW LEAKAGE

D .C. or BaH)'. De,..,. .20%
Fartory Tested Gtd. l

rml;ply , 1Il 1/p lv
70 /100 141) /200

. 17 . 22

Ceneral PU,poll _ PNP - COlllpute'
G,ade

tse Ii .-\lPpllllft-Osrlll.tor-HIFI .
RF. IF
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BC6 12X @ • • •••• SI •.OO
BC812B up to 2 a lll p$.S7.45

IJi",I.......I"r $ JO . h i p p,.d rod Iree
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r ml/ pl, r ml / pl , "" s/plY rml /pi'
5601800 630 /900 700/1 11 00 770 /11110

.83 .98 I.G8 1.35*** sc & DC & 1.0.·10
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N_ VerlaGi /or ellllif '-1S5V/ T./IA .S15.50
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no MTR IOUh ftVi" •• • . . ••• .no,
nr-s rro G E/415 M. '" 5 Amp $40. , /$1
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m :S' -FAN ' Of n VAC/llt ("yI '2 0 .1/$5
XmlUl ll.C ),lI ea ' l .008 @ :2M OV. 5 tlJl" '1 .1t
41:15' C"ef1lmlr fl'OR1"AL. •• •••. 2 t. '1 .110

S IL ICO N PD W E R DIDDE S TU DS·
DlI""3.tl on Up 10 125' C Case Temp.

D.C. 300P iv <l ooPtV 500P iv 600P iv
"'m ps 35R ms 70Rml 105Rmi 140Rm l
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3 .60 .85 \.00 1.25
6 .70 1.110 1.25 I . ~

12 .ss 1.20 1.51) 1.70
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ti ..., I,oad or IJ.C. Rlockin. l -Slud
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I
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111.\ .1 1,1I Jl' r t ,v s t.. N. Y. 6. N. Y. • na 2-6245

'i"TAB" Tube. Fad• .., Te.ted, I•••dd ,
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2C40 ···· 5 50 FS 63 31G.'. 5 / SI........ ·s 6FIi 99 VR9 2 ,5/$1
2C4.1 6 ttJd 2jf /I" C.I,uOI.' .
2(;51 _ w " .50 6f7 ..•..•.... .99 31111 A 3/ SI

'D'
- _.001 6FI _ " 1.39 J SO A " • •

I w" "" . 65 6H6 59 _. :'
2E22 _._.. I .r;; liJ4 -_.- 1'1" 3508 _ 1.7 ;;
2 E24 ._._ 1.90 U5 - - _ . '59 -1718 _ .9;;
2 £25 _ _ po U6 =::=:59 51 46 _..•. 3.9 0
2E26 _.._ • .; .; 6J7 __ !l9 4 168 11 .00
2 E3O _ ... Q 6JS .__•._ 1.39 450TH _. 4.3 .00
2E35 _...• 1.1l" 6 KI •.._._ .59 " 50l L _._.' 3.00
2 K25 _ .•... !l.15 6K7 .:9 4(iO ,11 .50
2K2 All TubeJ S/(ul eJ . 1 Low P,ireJ!

6 31.00 6K8 !l9 703A Q
2K21 ,30.rUl 61.6 1.19 7078 3.50
2V' 2/Sl 6S N7 12 715C ::::::10.!)0
2X 2 48 Ii TS 98 7 17A 5 / S1
3.44 70 6V6Gl 90 12SA8 '::~:: : ' 5.00
u s _ 1.00 6X5 .49 72 ~" "7-
UPI 5.95 n An .... •59 lOS -,.,',
3B PI 39'1 " AT .,c,. . ,.,., "AU', 89 104 8.85

_...... . .83 I" , "'D" ,,- "AU' .... , - .
V',;'jj;;,,: ;) Ir'. s~iJ!' (I V"' e T,.J.'

',E.'.' ... _.. 6:,", ",'AX7 _... . 79 S07 ..... l.10
__ . I Y7 _ J.! l1 51$.' . 101ST!

SQ:) _._._ .86 12 B4 ...•.. .95
4.65A •.....13.50 128A6 .65 I I I 3 4'
4_125A 21.50 12BA7 .99 ._._.- .
4. 250A 34.00 12BD6 .59 811 A --- 4. 41
4 X ISOA .. Q 12BE6 .sa 112 3.:1!1
4X 250 36.011 t2B H6 .; 9 111 .1 !U 15
4X 500 31.0 11 12B H7 .99 1115 1 . 1 .~
5 AP I .. :l.ll." 12 BY7 LOll 1126 99

W"nteJ TeJI Sell . "d Equipmml
5BP I • • Q 12BZ7 9:1 826 9.00

SB P4 ._ 7.95 12H 6 : ;; 11 29B 8 elll
5CP I 4.99 12J5 69 132 A 1.00
5C P7 _ 9 . 00 12J7 .......• .69 833A 36. IIH
5 R4 1.00 12JI __ 1.35 837 2 / $~
5T4 ~_ .90 12K • ...._ .119 866A ••. :2. 25
5U 4 . . •99 12S 7 6!1 U 4 ll1/ SI
5V4 •......• .89 12SC7 1l9 955 _ 3 / S1
SYS .._._ _ .60 12SF5 69 !l51 3 / S1
513 _....._...8!1 125G7 8!! 958A __. %/ SI

Send 2 5; for C.,,,lol!
15GP'22 ..89.00 125H1 ...• .S9 !l9 1 !':i / $1
6 7 J .OO 12S J7 ...... •15 Ill ••• •• : .15
6AI 99 125 K7 ...• •75 1619 5 1$1
liA B4 .....•. 59 1251.7 .19 1620 2.011
B C7 72 125N7 69 reae 3 /$1
6A G5 65 12 5Q7 6(1 1626 .5111
6AG 7 w 75 125R7 69 1629 .41$1
6", K5 69 15E 1.19 2050 1.2 .;
6AL5 59 I:lft _ 4 / S1 5517 1.2:1
U G:I .66 F GI7 Q 5601 ... 395
Top $$1 P"iJ /0' Jo4TL, 8 13, 8 l1 A. 812A Tu/m
IA R& _ 1.95 In l ~.._ 1.16 56 11 3.2;.
IAS1 ..•.._ 3 ,49 2. G ......__ 3.50 56:1 1 _. 1.3;
6An _ ....!lSl 25... 6 .__.. 1.19 5654 _ I.!O
6AU6 __..•;9 25A1 •...__ 2.19 565& -t .! 5
6BI 1.35 25C5 _ _.. .11 :l6li1 1.15
6B 6 .59 2516 .._ ':" 2 5670 _ .90
liB E6 _ iI!! 25T ......•..• 4 ,nI) 5611 & 1.• 5
6BGi 1.49 25Z5 .12 5&87 _ _ 1.15
fi B H6 .....•.19 25Z6 1i1 51i!! 1 4.r0
liBJ6 12 26 , :U'l 5125 1.9.;

T oP US Paid lor XMTI R T"bn!
6BK 7 '1'1 F C2] 1I , ~ R 5732 2.00
GBll 1.35 HV27 ,HI,:1!! 5736 ll.; ,lItl
6 BN4 G'l 280] 8!! 5749 UI.i
6B N& 1.0R FCU .1 ,; 00 5750 2 .1:;
i B N] 1.!I!1 E l 34 ~U !l 5751 1.2:>
6BQ6 _ 1.19 35A5 .•.......6'1 51 14 _ 1.20
&8 Q7 .!Hl 3516 .5!! 51 7• ....... t 2n
6B X7 1.1 \ 33' 4,4'1 5"4 _ IT 2.00
6B Y5 1.HI 3515 1.25
6an ' 1 RKSt •..... 2.'9 ,U S.!_W,ilf l

...........
;c-::j~"_., ...
;;::: ;.~-:__;;.. or
:.=- . './0'.t.=---

75# @ . 10

-------..---- ...--iii:ii:ii:.:ii:i iiilll:ii i

L..ec. Ne vill. Ch. r.er 5,...",.
"SILTAB" SWeon R_llli_r

Dlrec. R_ploe.menl
!Von_Acin. lI..r ..... dcoUy 5••" "

FOil. , or It,·0 (; ~ HHU.• Trpe Tn $24

6TD I POWER_D IAM ON D·
TRAN SiSTORS
h itif)' T..tn

··· ll ro" 1) In U.8."".
Rep)..... Medium.
HIW.U.._ T'JpeI

L"n55. %N158. 2N"• •
2N 2.'i8. 2X301. tN56-t

Geoeral TO 3G P . 49 @ • 5 for $2;
100 for $35

I' XJ' 2X6711/30lH IW
10' $~ . 50 lor $18.
I 'XP 2X671/1 ' \'IU
for S6. 511 for $25.

I'XI' 2.\"1:!3 . 2X101. CK722
5 for SI

XI'X 2X292. 293. 2X 107. CK722
.5 for $1

I'X I ' 2.....223 3l}¢ @ • 12 for $9.
100 for SOS
504: e . I;::

r VP' E
r ~6G

l'5R4
-----~

XMAS SPBCU£'
P'llf er CDNV ER T Eft
12VDC to 500VDC

up to 200MA

100 WattsJ T....
UOYDC

08500 US

S i L ICO N
TVBE REPLA CEH&NTS

WITH BVILT IN RE SVRC .

1

·
&: S ERIES BALANCINC : .

PROTECTION
VRMS/PIV AMPS PR ICE f '

511011 / 101011 0.3 $16 ... ,
19011/ 2800 0.5 S1

12VOe t. 250V DC . .. II ISOM ...
Tn' el22SE sse

Send 25# for Catalog

Kit Glass Oiodu eQulv. 1N31.'. 46.
4 ~ . C>1, oo. 64. 111. 105. 109. H7, 267.
ees. 2!15 . 12 for St. 100 for $6. 1000
fo' $50.

Round 0' Diam ond Bu e Mica Mf, . Kit
30t ea.

Pow&r Hu t Sink Flnl 80 S q. In . $1.39

SElENIUM f .W. BRIDGE RECTifiERS
DC 18VAC SlVAC 72.VAC ISOVAC

AMP 14VDC HVDe 54VOe looYD C

• VI 11 .00 II .to 13.85 IS.OO
"" I I.!O t .oo 4.10 ' .Ia
U' 2. 2.15 ' .00 ' .23 11.10
II: S 2.to 4.00 8.60 11.45
I' 4.15 1.00 18.1$ ' 1.10

)., 10 8.10 12.15 28.30 41.80
.. 12 7.75 14.90 " .'5 43.45It. 12.85 24.80 W rite Ftw
C 24 15.00 29.45 R t'rl lfier Ca,&l811
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All units carry
full gO-day new

-<",equipm ent warrant~~_...

B&W
l P A·1 Li near A mplifier $219.00
5100 B Transmitt er ..•. ••. •. . 269 .00
5158-8 SSB Generator. .. . . . 99.00
Central Electro n ic s
Model "B" Slicer. . 49.00
GC-1 Gated

Compression Amp ....... . 39.00
Collins
75$-1 Receive r.. . .. . . . • •• . .. 425.00
75A·2 Receiver .... .. .. .•.... 299.00
32V·2 T ransmitter •• •• • • ••. •. 249.00
3128 ·4 Console . . . . .• .• .• . .. 140.00
312B·3 S pea ker . . .. . . . . . . . . . 25.00
Drake
2-A Recei ver.. .. .. . . . • ... .. . 229.00
Eieo
720 Transmitter . • . • • . .. .. 79.00
730 Modu lator : 42.50
730 Mod. with cover.... ... .. 49 .00
Elmac
AF-68 Transc iler . •. . . . . .. • . . 154.50
PMR-7 Receiver . . .•.•• • ••••. 109.00
Geloso
G212TR Transmitter

(bui lt-in VFO) . . . . . . . . . . .•. 149.00
Globe
OS B-1oo Transmitter . . . . . . . . 89.00
Kin g (ol d model w I V 70D's. 149.00
King 500A 315.00
Champ 300 Transmitter 219 .00
Gonset
G-43 Receiver . . . . . . . . . .. .. .. 99.00
Co mmunica tor IV 2 Meter 299.00
G-76 All Band Transceiver

wi AC Supply 425 .00

G-76 T ransceiver only $325.00
G-28 10 Meter T ransceiver .•. 169.00
GS B-101 Linear A mpli f ier•. .. 225 .00
Hallicrafters
HT~ 1 8 V FO (w I NBFM Mod.) . 29.00
HT-31 Linear Amplifier • •• .•• 149.00
HT-32 SSB Exciter ....• ••••• 399.00
HT-32A SSB Exciter 449.00
HT-33 Linear A mplifier . •. •. • 299.00
HT-40 T ransmitter , . , . , . , • . . 75.00
S-40B Receiver ..... . • , ..• . • . 59.00
SX-62A Recei ver . •. •. •. .. . . . 199.00
SX -71 Receiver 139.00
S-85 Rece iver ..• • , ,. . 79.00
SX-99 Recei ver , , 114.00
5-107 Receiver . " . , .. . . . .. .. 74.50
SX-101A Receiver ,. , . " . , . , . 299.00
S-108 Receiver ..•• . , . . "", . 108.00
Hammarlund
HQ-1 00Receiver . . • ,."",., 129.00
HQ-110C Recei ver . " . " " . " 189.00
HQ-140X Recei ver , . " • • , • • • • 159.00
HQ-1S0 Receiver .• """ ,. " 199.00
Harvey~Well s

6" P5·90 A C Supply • . • , • • .. '. 39,00
Heath
A pache Transmitter .. ..• . • . . 229.00
V F-1 VFO 15.00
OX-3S Transmitt er . , . . • " , . . 35.00
D X-40 Transmitter .. . . , . . . . . 48.00
OX-100 Transm itter . . • . • . •.. 159.00
SB·10 SS B A dapter ..• .• .• .• 79.00
Johnson
Navigator T ransmitt er ..••... 149.00
Valiant T ransmitter .. ,."". 299.00
Viking II T ransmitter 159.00

Viki ng "500" T ransmitt er • •• •$449,00
KW MatchbOIl .••• , • • • ,.. . . . 99,00

Knight
T -50 Transmitter 29.00
R·55 Receiver , • , • ,., ... .... . 67.00
V-44VFO . , . , . , •• , ••• • • •• •• , 19.95
C-11 CB Transceiver • ••• • • • , 25.00

Lakeshore
Phasemaster IIA SSB Exciter

Brand new; closeo ut pr ice . 229.50
Phasemaster liB SSB Exci ter

Brand new; closeout price . 319.00

Lincoln
6 Meter Transceiver . , • , " ", 39.00
Morrow
MBR-5 Receiver , 75.00
Falcon Receiver wi Se Band , 99.00
MB-560A Transm itter, •. . . • . 125.00

National
NC-1 09 Receiver ....• ••... . . 119.00
NC-1 830 Receiver .. .. ... . .• . 195.00
NC-1 83 Receiv er . . ,. , ., . . , • . 159.00
NC·66 3- Way Port able

Recei ver , , ..... 49.00
HRO-SOT Receiver . •. • • •• .. . 229.00

Pierson
KE·93 Receiver w/b-12v.

DC S, pply 159.00
P&H
LA-400C U near A mplifi er ••• , 169.00

RME
OB-23 Preselector . . .. . .• .•. . 39.00
HF-10/ 20 (10-15-20 Meter)

Converter . . . . .. .. . .•.. . ... 39.00

RADIO

90-DAY WARRANTY: A llied Re·
conditioned equipment is covered
by t h e same gO- d a y wa rra nty
agains t defec ts i n materia l or
workmanship which covers brand
new equipment .

ALLIED

IMPORTANT: Some Items above are one of a kind • • • all items
are subject to prior sale •• , send depo sit to hold any item.

For reconditioned or new equipment, write to Don Koby,W9VHI, or stop in
and meelJoe Hunman, W9BHD;Joe Gizzi, W9HlA;Joh ncnass, K9l0K;
Tasker Oay, W9QBB. In Milwaukee; lowell Warshawsky, W9NGV.

•••••••••
-~ ................••••••••......••••••...••

1 S·DAY FRU TRIAL: T ry any of
t his eq uipment u nder your own
c onditions ; if in 15 days you ' re not
completely satisfied. return it fo r
f ull refund. less only transport a
t ion co st s.

NOMON EVDOWN
on Alli ed ' s N ew Cred i t Fund
Plan-g i v es y o u up to 50% more
buy i ng po w er-up to 24 months
to pay !

••••
••••••• •••••••• •• • •• ••

SELECT YOUR NEW GEAR
from ou r complete 1962
4 4 4. p oge v o lue . p ocked

ca ta log. If y o u h o ve n" a
copy, write fo r it today.

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

100 N. Western Ave. Dept. 150-A Chicago 80, III.
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AUDIO & POWER
TRANSFORMERS & REACTORS

For Complete Ham Systems

Popular Priced
Matched Components

for
Power Supplies

Modulation
Pre-Amp &

Power Amplifiers
.. . for entire ham rigs

Th irty years of attention to ham require
ments have resulted in a complete line of
rel iable, high quality components geared es
pecially to your needs. The "S" series of audio
and power transformers and reactors, designed
specifically for ham and PA service, are com
pletely matched for compatibility in construct
ing a rig. These are popular priced units which
afford the ham the full benefits of both UTe's
established engineering excellence and top
quality components with the highest reliability.

Write for catalog of over
1,000 STOCK ITEMS

UNITED TRANSFORMER CORPiO
150 VARICK STREET, NEW YORK 13, N. Y.

PACIFIC MFG . DIV ISION: 3630 EASTHAM DR IVE, CULVER
EXPORT DIVISION : 13 EA ST 40 th STREET . NEW YORK 16. N . Y Cl



All the Features You Want and Need!
Very few beginners want to invest two or three hundred dollars in a {irst
receiver. The choice has always been to spend either that much, or com
promise on second-bend or inadequate equipment. Now, National gives
you a new and better choice - a fea ture-packed, top quality receiver at
only $179.951

i oo« over the chart at the right. Have you ever seen so many advanced
features at such a remarkable price? These are features the novice wants
and needs. For example .,. exclusive National Q multiplie r circuitry operates
on CW as well as AM . . . where it's really needed. There are separate RF
and audio gain controls. AGe works in all modes of operation!

Only National, with 47 years experience in the specialized design and
manufacture of fin e quality receivers could bring you gear tlke the new
Ne-105,lfyou are lool<ing for an exceptional receiver at a modest price, ask
your dealer for a demonstration. $119.95* in fun ctional steel cabinet .

Also available at $139.95· in bend-rubbed oiled waln ut {or living room or den.

6 Bandspread calibration c ar s
eluded for all popular amateur and
foreign broadcast bands.

7 Separa te RFand audio gain control s
8 Famousdistcrtion -tree National noise

limiter
9 Built-in 5" speaker

10 Fron t pane l headphone jack
11 Full wave transformer power supply
12 Exclusive tuner output

Nallonal Radio Compan,. Inc.
Melrose 76, Mass.
A WhOli r Owned SubsidiMy of
Natrona Company. Inc.
Expel/ I: Ad Auro ema Inc.. 8~ Broad st., N. Y. C.

Canadl : Tr;· Tel As:soc_Ltd., 81 Sh,pp~ 'd An. W.,
Willowdale. Onllflo

Rush me complete details on youl new NC· IOS

Name.••. , ...•. , , • , , , , . , .. , , • , , , •. , , ••. ,

Address " , . ,.• " ,. ",.", .,., . . "."" " .

City , . " .. " .. " .. , • . .Ste te .. , . . .••• " •••
' Sh &~ lI y hilher wn l 01 Rockin and ouls id. U.S.A.

designed specifically for the novice!
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