


,
•

The Nevv Heathkit'

2-k Linear

Is Here

(at last)





-j •

from the OldMan himself.
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has unusually high output for
a microphone so small . Of course

you get both I50-ohm and Hi-Z
ou tputs, plus high efficiency dust,

POP. and magnetic filters- indeed.
all of the hallmarks of Electro­

Voice design that have made
E -Va leader for years.

But that's not a ll. The 676 has an
exclusive bass control switch built

in. Choose /Iat response (from
40 to 15,000 cps) or tilt off bass

5 or 10 db at 100 cps to eliminate
power-robbing lows that reduce

efficiency and lower intelligibility.
You'll be amazed at the reports of

improved audio you'l l get when
you switch to the E -V676.

Visit your E-V d istributor to
see this remarkable new micro­

phone today. And when difficult
QRM must be faced squarely,

stand up and fight back with the
microphone with a backbone (and

Cv-Dj-c-the new Electro-Voice
Model 676 dynamic cardioid !

ELECTRO-VOICE
MODEL 676

DYNAMIC CARDIOID

Model 676 Salin Chrome o r TV grey. $89.00
liat; In Go ld. $M.50 list. Sho ....n on Mod. l "20

0 .... Stand. $2t .OO Ust. MOdel 61,. IdenUee l
..cepl slud-mounted with On-Off swItch.

$89.00 lis t. Il... norTmi ltrad. discounts.)

ELECTRO-VOICE, INC., Depl 1192G
618 Cac;! 51.• 8uchanon. Mich. 49107

OPat. No. 3.115.207

y

e

o 5e

e

it

The backbone of the Electro-
• Voice Model 676 is no mere

t""'ration. It's visible proof of
e most exciting idea in directional
icrophones- Continuously
ariabJe-D (CV-D}"'.

ere's how it works. We attach a
ry special tapered tube to the
ck of the microphone element.

his tube automatically varies in
ect ive length with frequency.

's a long tube for lows- a short
be for highs. All this with no
oving parts! The tube is always

ptimum length to most effectively
ncel sound arriving from
e back of the microphone,
gardless of frequency.

is ingenio us solution" is
ears ahead of the common

ed-path design found in most
rdioid microphones. Jt means

ou pick up less noise and
oom reverberation. ensuring a
~'Ip signal and optimum vox

rfonnance. It also is less
nsitive to wind and shock­

deal fo r field days! There is
Imost no "proximity effect". . .
o boosted bass when you
ust operate extra close.

ng life and peak-free
ponse are guaranteed by the

elusive E-V Acoustalloy"'
l\liaphragm. And the 676

'------ -



he hallicraliers SR-400 CYCLONE
ransceiver system has more than a score
f built-in features. they'll spoil you IIII

his CW and SSB Cyclone system is unmatched
y any other on or off the market. just look at
he score of features built-into the transceiver
lone:

RIT • AALC • Notch Fi lter. CW Filter. CW
idetone • Grid Block Keying . Front Panel Bias
djust • 1 kHz Readout • Noise Blanker

Switched fu ll metering. Upper/Lower SSB
Phone Patch Output • Xmit and Receiver

Antenna Connectors. 6 Pole Xtal Lattice Filte
• Semi-Automatic Break-In CW • MaX . va:
• PIT • 100 kHz Xtal Calibrator . Adjustable F
Network

Accessories include:
PS·500A·AC Power Supply, HA·20 VFO, HA·1J
Keyer. see and buy the " the spoilers" today a
your local Hallicrafters distributor. go ahead am
spoil yourself!

l?~hallicraliers (q@,
A SubSIdIary 01 NOr1hrop Corporallon

I

600 HICKS ROAD

ROLLING MEADOWS, ILLINOIS 60008



Something Really New!
The result of 15 years of exhaustive research-of trying to find the best antenna for

every possible situ at ion . Not a re-hash of old material, hut a com pletely new and excit­
ing book descrihing techniques and conce pts as never hefore seen in the an tenna field.

So hi g and co m p le te that it takes three volumes to tell the whole story. Now, after
six years of preparation, the CQ T echnical library is proud to present Volume I of
th is soo n-to-be-clasa ie trilogy. Volumes II and HI will follow in quick succession.

Here 's j us t a
sample of what Vol­
ume I covers: Trans ­
mission line theory,
Attenuat ion, lrnped­
anc e , St a n d i n g
waves,resonant and
non-resonant lines,
stub matching, sin­
gle and parallel co­
axial lines, radiat ion
fundamentals, cu r­
rent distr ibution, in­
duction fi eld, radi o
a ted fi eld, gai n ,
rec ip roci t y , radi a­
tion resistance, d i­
poles, tr ip oles ,
depth of electri cal
ground, r el ati v e
ground conductiv ity
from s.w. r., react ive
vari at i on s , fr ee
space 3 dimensional
patt er n s of lon g
wires of all practi cal
lengths, effect of
center and end feed
on antennas, t ilted
antenn as, t ermi ­
nated lon g wires
and vee beams ,

Watch for the announcemen t of volumes II and

matching, devices,
what happens to all
that reflected power,
which end of feed
is more important
to match , how to
use open wire feed
on beams, gamma
matches.Tvmatches,
f eeding Tvm atc h
w ith du a l coax,
transforming bal­
anced 100 ohm
coax lines to 200 or
50 ohms, capacit ive
match for balanced
transmission lines,
induct ive (hai r-pin)
match , quarter wave
and short bazookas
for balanced feed ,
broad band baluns
and effect on feed­
point current, effect
of surrounding ob­
ject s and powe r
lines on feedpoint
cu rrent, folded di­
pole matchi ng for
b eams, feeding
stacked beams indi­
vidually or together.

III.

r·····················································•.••...•••~• •= Cowa n dPublishing Corp., Book Division Volume I =
• 14 Von erventer Ave., Port Washingto n, 1.I., N.Y. 11050 •
• of •
= Enclosed is $ for copy(ies) of th e Antenna Handbook, h I =
• Volu me I, by· K7GCO. tree vo urnes. •• •= Name . . .. . . . . ... . . . . Call .. Price: =• •! Street .. . . . . .. .. $ .00 !

, • City State Zip •
• New York City and Stote residents add a pplicable sa les lax. •• •~.••••••••.•....••••••••••••••••..••••••••••••••••••••••••••••••~
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ACCESSORIES: 100 Khz calibrator, noise blanker,
transcelve adapter (T-4XBl, DC power cord, loop
antenna. crystals 10r other ranges.

FEATURES: • Linear dial with 1 KHz readout . 4·pole
crystal filter in first IF • 4-pole LC filter In second
IF • Three bandwidths: 0.4 KHz, 2.4 KHz, and 4.8 KHz
for: CW, SSB, AM • AVC time constants oplmlzed
for eac h mode. Superior cross-modulation and
overload performance . Power: 120 VAC, 220 VAC,
and 12 VDC • Crystals supplied for LW, standard
broadcast and seven shortwave broadcast bands •
Bullt·ln speaker. Notch Filter.

The 5PR·4 Is a general purpose receiver whic h
may be programmed to suit any interest: SWL,
Amateur, Laboratory, Broadcast, Marine Rad io,
etc. Frequency Coverage: 150-500 KHz plus any
(23) 500 KHz ranges between .500 and 30 MHz.

MODEL SPR-4 ...$37900 NET

• Direct Frequency Dialing
• Programmable Coverage

COMMUNICATIONS RECEIVER
• All Solid State
• FET Circuitry

Precision tuning dial • ••
tune station frequency directly

•• . no searching.

H- DRAKE-+-I

I

I

Programmable frequency
coverage .. • change crystal

and label on dial.

For more informa tion write ~ R. L. DRAKE COMPANY
Dept. 209,540 Richard St., Miamisburg, Ohio 45342



Reoson For Being

Editor, CQ:

OUR READERS SAY

\Vhat puzzled me was the hypocrisy of the
League during this period. They complained, as
many advocates of incentive licensing did . that
it was just terrible that many of us average hams
either bought a complete station or built rigs
from a kit. The irony is that you can still find
advertisements fro m Collins, Drake, Swan,
Heath, etc.• in their monthly publicat ion.

I feel that the ultimate justification of ama­
teur radio will not rest with making everyone
electronic wizards or A-I operators. The ultimate
justification wiIJ rest wi th pubJic service and its
contribu tion to society. 1 am referring to traffic
and phone patch nets and not the garbage nets

In the first place, incentive licensing was a
blow to the General and Conditio nal class (the
average license class) amateu r who was not pro­
fessionally connected with communications or
the electronics industry. Second. it has made an
absolute mess of the 75 meter pho ne band. This
action has caused many nets to shift higher into
the General class portion of the phone band. This
is because any state or regional net must be loca­
ted where a majo ri ty of the participants can
operate. Those who are located in the larger
cities will remember how much Novices con­
tributed to the 2 meter band. There was a time
when I could pass traffic or get phone patch on the
75 meter phone band with relat ive ease. However.
present condit ions have deteriorated so that we
now have extremely difficult conditions on the
high end of the band and relat ive inactivity
(except for the creeping foreign carrie rs) on the
lower end of the band.

However, the most serious result of incentive
licensing was that it spli t amateur radio into
differing and sometimes warring factions. This
has resulted in a caste system on some of the
bands. For example, I have noticed that even
above 3850 kc in some QSO's the Advanced
class is no longer welcome. This bickering and
disunity, unle ss something happens. may speed
the down-fall of amateur radio because without
unity we will have no representat ion in Wash­
ington . How much do you think that we have
now?

JAME S MI LLE N
M FG . CO ., INC.

MA LDE N
MASSAC HUSE TTS

MA IN OFFICE A N D FACT ORY

The No. 90651

GRID DIP METER

Since the advent of incentive licensing last
November. I have kept my amateur operation to
a minimum. Instead of running my 100 watts
in the crowded pho ne and c.w, segments of 80.
40 and 20 meters. I have concentrated my activ­
ity in the MARS frequencies. I was against the
proposal when the League first tried to shove it
dow n the throats of the Ge nera l and Conditiona l
class amateurs. I was against this proposal for
several reasons.

The No. 90651 MIllEN GRID DIP METER
is co mpact and completely self co nta ined .
The AC power supply is of th e - ' ra ns­
form er · typ e. The drum dial has se'un
ca librate d uniform length scoles from 1.5
Me to 300 Me plus o n arbitrary scale for
use with the" additional inductors evetl­
able to ute nd th e ran ge to 220 ke,
Interno l te rminal strip p ermits battery c p­
era tio n fo r antenna measurement.

--------~-------



Season's Gleetings from Hy-Gain

Hy-Galn Electronics Corporation
P. O. Box 868·Fl. Lincoln, Nebraska 68501

• The Strongest Signal Under the Sun

A friend of ours
dropped by the

other day to talk
to us about this

rooftop problem.
About the only one down on our

antennas these days is your friend
and ours. But, what can we do? It
seems you dig our antennas so much
we can 't stop making them. So, keep
on buying them. And we'll see if we

can't get the old guy to start using
the front door.



INTERESTED IN MORE
OUTPUT AND LESS

TINKERING?

I
II

(Look into ham antennas
from the people who

make the best commercial
models. Us!)

•

that abound on 20 melers. In net operation we
are providing a service to the pu blic by handling
traffic and by training operators. This is one
reason why MARS is justified by the military.
Public service can also come in the forms of ex­
perimentation, civil defe nse and emergency
operations.

As I see the problem, we can either bring
unity back to the radio fraternity and obtain
representation in Washington or we can sit back
and watch amateur radio fade into a thing of the
past. With this in mind, I suggest that we elimi­
nate the incentive licensing and return to normal
operation. I do not suggest the formation of a
new League but a policy change in the old one.
It is evident that the majority of amateurs do
not support incentive licensing (evident by the
fact that there are few Extra class licensees and
a downward curve in the number of new licen­
sees), and I believe that the sooner this mess is
repealed. the better we will be.

Gregory L. Winters. K4PVA
Elizabethton. Tenn.

o
A

Announcements

c E Bombay, India

The following annou ncement was received too
late to be printed in the October issue. However,
since the award is evidently still available you
may be interested to know that Indian hams were
permitted to operate under a new prefix VU0
from Octobe r 1st thru 31st, in celebration of
Mahatm a Gandhi Birth Centina ry Year.

The Rad io & Electronics Society of India
shall issue a special award for 10 contacts made
with VU~ hams during the period. on any mode
and band permitted to hams. Log extract for 10
VU~ contacts with 8 IRe's to be sent to: R,E.S.1..
P.O. Box 6538. Bom bay- 26. Indi a

o

~
~

DODGE COMMUN'C.""'"
COMPANY

Send your check end order to : Phelps Dodge Com­
munications Company. Route 79. Marl bo ro. New
Jersey 07746 - Te l. (201) 462-1880; 3043 Rosslyn
Street, Los Angeles, Calitornla 90065 - Tel. (213)
245-1143.

A. 10 or I METERS: Cat. No. 512-509 lcw-proule, 18"
rcct-tcp antenna. 50 walts Input. 1.5:1 VSWR, 50
ohm Impedance. 50 KHz bandwidth et 28 MHz, 100
MHz at 56 MHz. Arum lnum rad Iator, high-Impact
polystyrene base. Weight - 1VJ Ibs. PRICE $25.00
(specify exact frequency).
B. • and 2 METERS: Cat. No. 251-509, for 150
watta Inpul 2.5 db gain on 2 meters, unity gaIn on
6. 1.5 :1 VSWR, 50 ohm. Impedance, maximum length
or radiator, 56¥l Inches. Weight - 1 l b. PRICE
S11.50.
C. 2 METERS : Cat. No. 485-509, v.. wavel ength
chrome plated antenna, 250 wette Input, unity gai n.
1.5:1 VSWR, 50 ohm s Impedance, UHF female Input
con nector. We lghl - Yz lb . PRICE $22.20.
D. 'A METER: Cat. No. 381-509. 3.5 db gain roof-top
antenna series con sIst Ing at two spring·tempered
stainless steel rad iating elements separated by a
pha. lng call . Operates a. an end-fed collinear erray.
75 watts Input, 1.5 :1 VSWA, 50 ohms Impedance,
bandwidth 15 MHz. Weight - 1 lb. PRICE $15.25.
E. ',4 METER: Cat. No. 479-509. % wavelength
chrome plated antenna. 150 watts Input, 2.5 db gain,
1.5:1 VSWR, 50 ohms Impedance. UHF temale Input
connector. Weight - Y2: lb. PRICE $25.00.

PHELPS

10 • co • December, 1969 See p age 104 for New Reade r Se rvice



Catch Him. • •

THE FEEL OF THE CX7 ..•

IN A YEAR OR SO, MAYBE ...
we'll catch him for a testimonial. ME AN·
WHILE, if you run across K8HKM, ask
Joe how he likes the instant bandswitch·
ing, razor-sharp selectivity, velvet-smooth
tuning with 100 Hz readout, hard-punch­
ing SSB, full break-In CW ... in sho rt ,

" I t Speaks for Itself"

5/gna//one

.If You Can• •
in traff ic and DXing . .. SSB and CW . . .
club and AR RL affairs ... the kind of
guy who makes amateur radio go. Joe's
lucky too ... Last summer in Louisville
he walked off with the KENvention grand
pri ze . .. and became one of the first
hams to own a production CX7. Judging
by all we've heard of K8H KM since, he
must be trying to wear it out. When he
gives up ...

HOW DO YOU FIND OUT ...
if a product is all it's cracked up to be?

SIGNAL/ONE has an ex ceptional career op­
portunity for a competent. aggressive, product
design e nginee r with 5-10 years ' experie nce in
state-cf-tbe-ert H FISSa receivers and transceiv­
ers . BSEE is essentia l. MSEE and leadership
e xperience desirable . Send resume including
background and salary history to Genera l Man­
ager. SIGNAL /ONE is an equal opp ortuni t y
em plo yer.

ONLY THE MAN WHO OWNS ONE ...
can give you the straight story . Like Joe
Pontek . He's techn ically trained . . . active

EVEN DETAILED SPECIFICATIONS
CAN'T DESCRIBE ...
• the smooth feel of a VFO .. .
. t he solid, stable feel of a quality in­

strument.
. the natural feel of operator-oriented

controls . ..

• the pleasure of operating a rig that
seems to have been designed just for
you . . .

A Division of Eel (A n NCR Subsidiary)

2200 Anvil Street N . • 51. Petersburg, Flor ida 33710

See page 104 for New Reader Service December, 1969 • CQ • 11



WORLD RADIO · •••••
341!l West Broa••ay •
Council Bluffs. Iowa 51501 •

Fccnix. Ariz.
Dee r Hon. Ed:

With strings of colored li tes festooni ng the
st reets, m iste ltoc a nd holly hangi ng o n lite
poles, a nd Hon. Sa ndy Claws tak ing c hild ren
on his lap and talk ing to them in every de­
partrncnt store, I beginning to ge t the good
old Xm as feeli ng.

So. natchyourall y. I th ink ing of rit ing m y
a nnua l letter to jolly o ld Saint Nick. to te ll
h im what 10 lecving by th e Xmas tree for
Sc ra tchi come Dec. 25 . At fi rst it qu ite a
dilemma. I mccn, what can an amchoor ask
for that he not alrcddy having ava lca blc, o r
ca n gett ing easy.

Then I seeing news articklc in electroni cs
publ icayshun about a new ST AR cornpootc r
that some govc rmcnt agency is bildi ng . The
STA R stands fo r-now ge t th is. Hon . Ed.­
Self Testing a nd Repa iring! ! H aeke nsake !! if
th at not enuf to boggle the im aginavshun I
not knowing what wi ll

ow I know what I wanti ng fo r Xmas­
a Self Testing and Repa iring Xmitt er. Boy.
that would he th e Hon. Living End. J ust
th ink- having an xrni tter that fixing itself.
Even while you sleeping. it si tting quietly
there. taking its own electronic pulse. and
fixing itself whenever the need arises.

Then I got to thinking. how ca n it possibly
doing tha t? Maybe like this. F irst . there need­
ing 10 be a kind of cornpootcr at tached to the
xrni ttcr. to do the thinking. T hen there needs
to he a testing uni t.

So. like then every cupplc minutes when
xrni ttcr not being otherwise used. com pooler
telling testing uni t to test away. So. it sending
testing signal s thru the various circui ts in the
xrnittcr. As these signals arc going on. reed­
ings are made bv volt meters. m illiammctc rs,- .
etc.. and results of these reedings arc bei ng
reported to the compooter.

All thai not sounding too hard to do. is it•
Hon. Ed"! But now comes the ha rd part . W hen

•

1970 EDITION

OUR BIGGEST EVER!
S HOP BY MAIL AND SAVE O N
Hi-Fi, Rad ios , Re corders , C B Equip­
ment, H am C ear, Parts and T ools­
everything in e l ect ro n ics a t re al
money-saving price s. Use our easy
credit terms, BankAmericard or M as­
ler Charge , C et your copy now!

WORLD RADIO

Electronic Equipment
CATALOG

112 pages of
the best in
electronic
equipment.
Spec ia l pack.
age buys and
many exctu­
sive items
you can't
get any­
where
else!

JUST MAIL IN THIS COUPON-

8•
• Dept. CO.£048 •
• Gentlemen: •
• Please send me your Free 1970 Catalog. •

• Na... •

• Add.... •

• City Stat. Zip •

•••••••••••••••••
12 • CO • December. 1969 See page 104 for New Reader Service
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MODEl PM 1

t e $4995

qua ity
transceiver

MODULES
Basic PM·l circuit modules, tuning dial, In­
st ruct ions for bread board mounting and lnter­
connecting. Completely wired $29.95

TEN-TEe,INC.
SEVI ERVILLE, TENNESSEE 37862

Please rush my free copy of the new, complete
TEN·TEC catalog.
NAME'-- _

I I
I I
I I
I I
I I
I I
I ADDRESS_ _ _ _ _ _ _ _ _ I
I •
L CITY=-=-=-=STATE ZIP .._.. _..._--_.

. ,
. "}- I

. 'i~ ,.\ )0,
-~. -. ..

~~ , :':» i~.."'.~~
~,,~. "

" .'.
A Complete Line of tee-tee

Accessories Ir. Comparably Priced.

If ,our distributor does nat have In stock.
order direct from factory, postagl prepaid.
Send dI.cJl: or mone, order. Tennessee res­
Idents add 3% Sales Tax.

I
See page 104 for New Reader Service December, 1969 • CO • 13
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<e 1969. National Radio Com p any, Inc.

compooter figyouring out that something
needs fixing, how it being done?

One way being to have all circuitry on
printed circuit boards. When one board are
bad, mechanical arm are swinging over to
board, plucking it out, dropping it in waste­
backet, then swinging over to spare parts
stock, picking out replacement board, swing­
ing back and plugging it in. Samelike method
can be used for toobs, coils and other parts.

I visualizing QSO something like this. In
middle of nice ragchew, warning lite on panel
liteing up, and voice from compooter coming
on air at same time, teIling amchoor I work­
ing to sta nding by for cupple minutes. Wink­
ing red lite on panel meening "repares are
being made."

.As mechanical arm taking care of things,
internal testing circuits trying out new part
what just being plugged in. If everything be­
ing okey-dokey, compooter voice saying over
air " thank you for your payshunts, the xmitter
are operayshunal again." Reds lites go out
and everything hunky-dunky and you back
in ragehew again.

So, you thinking I going to asking Hon.
Sandy Claws for a STAR xmitter? Not on
your chinny-chin-chin. It can' t be reely auto­
matic. I rneen, what happens when mechan­
ical arm going into spare parts box and not
finding spare 100b, or printed circuit board?
Hah.

Certai nly STAR xmitter not automatically
sending out order to local radio store for
parts it needing. And, even if it did, how
would the spa re parts gelling put in parts
slots. Han . Mailman not doing it.

Even if you solving that problem, how you
solving problem of paying for spare parts?!
Not on my allowance, you not solving prob­
lem.

Besides, supposing by some Hon. Miracle
the spa re parts are showing up free. And, by
some magic. supposing the spare parts get put
in the spa re parts slots, you still not home
free. No indeedy. With my luck, my antenna
would short out, or fall down. or the a-c
power would cut off at the wrong moment.

No. I being safer to asking Han. Sandy
Claws to bringing me cupple dozen hanker­
chceves in assorted colors and sizes, and
eleventeen loud and unwearable ties .

Why not face facts-it going to be what I
gelling anyway.

Have a Han. Jolly Holly.
Respectively yours,
Hashafisti Scratchi

from
NRCI

A'" .... .

•

500-Watt
5-Bander

InIHna hon". Ma ,kehne throug h ;

Ad . Au ...m.. , Inc. 8~ BrO.lld Sheet. New yon.,~ YOf"k

AC·500 power supply avail able. Great things are
happen i ng at N RCI.

AMATEUR NET PR ICE: $425.00

You can't buy a more potent package than th e
n ew NRCI NCX·500 transceiver. Th is versatile
5-bander Is packed with the performance extras
that give you the sh arp est signal on the band,
plus an enviable collection of QSl's. Ch ec k it out!

• SOO-Watt PEP input on SSB, g rid-block keying
on CW and com pa ti ble AM opera tion.

• Receive vernier, wit h tuning ra ng e greater
than :t: 3kHz.

• Rugged he a vy·d uty 6lQ6's.

• Crystal-controll ed pre·mixing with si ng le VFO
fo r effective frequenCr sta bility. plus identical
ca li bration rat e on at bands.

• Crystal lattice f ilter f o r h igh sideband suppres­
sion on transm it , and rejection of adjacent .
channel QRM on receive • .• J'luS send-state
ba lanced m odula tor fo r "set-an -to rget " ca rrier
suppression.

• Universal m obi le m ount i ncluded.

/II~Im.> NATIONAL RADIO COMPANY,INC.
HRei 37 Wnhington St.• Melrow. Ma$' . 02176

Telept>one: ( 6 17) 662·7700 TWX: 617·665-5032
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Order
number 242

SPECIFICATIONS

Mecbanical
Weight l lb.
Dimensions 311. x6lA~

Input Receptacle .•.•.. .•.•.•.•..•.•... .• SQ.239
O.utput Receptacle ..•....... Standard Terminal lugs
Weather Protectron .....•..... Internally Sealed with

Moisture Relief Hole
Housing Material High Impact. Injection Molded,

Cycolac Plastic

Electrical
Bandwidth 3 through 30 MHz Continuous
VSWR 1:1 (when terminated with

a balanced 52 ohm load)
Power Rating .......•.....•......• ... 1KW DC-AM
Impedance Transformation Ratio U at 52 ohms
Input Connector _. SQ.239
Insertion loss • ...... . .... .•.• .• ..• .• . Negligible
Feed-tnrcugf loss .. _.......• ......•... Negligible

Hy·Galn Electronics Corporation
P. O. Box 868·FL. Lincoln. Nebraska 68501

•nHV-GfroBalu
FOI J)lE STItOII5EST SMUW. UNDU J)lE SUN !

(Hy·Gain's Balun turnsa 52 ohm
unbalanced system intoa 52 ohm
balanced system.)

Hy·Gain's ferrite Balun provides a way
to couple a 52 ohm unbalanced trans­
mission line into a 52 ohm balanced
antenna system.
And it worts on either a doublet or beam ! The Hy-Gain
broad band Balun improves the transfer of energy to
the antenna eliminating stray RF from the feedline
and supporting tower.
When a beam or dipole antenna is fed directly from a
coaxial line, there is an unbalanced condition, due to
the currents flowing down the outside (shield) of the
coax. These currents radiate and thus affect both the
pattern and the tront-to-back ratio. In addit ion they
cause TVI and drain away effective power.
The electrical principal of operation is similar to that
of a 1:1 transformer. It is frequency independent.
mechanically superior. and will operate over all ham
bands. Hardware is furnished to mount on the beam
boom or to be used as center insulator in a doublet.
Get the Hy·Gain Balun at the best distributor under
the sun (hecarries all Hy·Gain products).

See page 104 for New Reader Service December, 1969 • CO • IS
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M ODEL 508 VFO -SWAN 500C TRANSC EIVER - 1 17XC POWER S U P P LY- M A R K I I LINEAR

~ MODEL 117XC MATCHING AC SUPPLY
FOR 500C TRANSCEIVER

For 117 volts, SO·60 cycles, with speaker and phon
jack. $10

~ 12 VOLT DC POWER
SUPPLY FOR 500C TRANSCEIVER

Model 14-117, designed for mounting under hood. I
eludes cables, plugs and fuses. Can operate from 11
volt AC by detaching OC module and plugging in 11
volt line cord. $13

~ SWAN HORNET
• BEAM ANTENNAS

l atest addit ion to the Swan-line.
High Quality, high performance antennas for the am
teur bands. Best known are the famous Hornet T
banders, made in 2, 3 and 4 ele-
ment models. The TB-I OOOseries
is rated at 2000 watts, the slight­
ly smaller TB-750 at 150G watts.
T8·1000-4 4 element .. .$159
TB·l000-3 3 element. . . 129
TB·750·2 2 element . . .. 89
TB-750-3 3 element. . . . 109

~ MODEL 508
EXTERNAL VFO

Provides full coverage of 80, 40, 20, 15 and 10 meters
in 8 ranges of 500KC each. Enables you to transmit
and receive on separate frequencies. Plugs directly
into ei ther the 500C or 270. $145

~ CRYSTAL CONTROLLED
MARS OSCILLATOR

For Mars or Net operation. Model 51OX. 10 channels.
Plugs directly into 500C or 270. l ess crystals. $55

~ POWERHOUSE MARK II LINEAR AMPLIFIER
2000 watts, P.E.P. input, 10 through 80 meters. Uses
two 3·500Z tr iodes. Complete with matching power
."..",. S660

For several years Swan Electronics has been specializing in value engineering of single sideband
transceivers to give radio amateurs the best possible equipment at the lowest possible price. We're
pleased to say that we have thousands of satisfied custom ers all over the world, many who have
purchased their third or fourth Swan as we continue the evolutionary improvement of our product
(Trade-in value of a used Swan is well above average.) We would like to say that the station iIIus
trated above is a typical Swan station, but that wou ld be mislead ing. Actually, the average Swa
owner finds the quarter kilowatt or half kilowatt transceiver very adequate for his operating needs
What the picture.illustrates is some of the Swa n accessories that will add more versatil ity an
greater operating pleasure to your Swan station. For the OX operator, the model 508 external YF
provides separate control of transmit and receive frequencies, or for the MARS and Net operator
the 5IOX crystal oscillator provides up to IO fixed channels. For breaking through those weeken
QRM pile-ups there's no better cure, legally, than the Mark II Linear Ampl ifier with its 2000 watt
of P.E.P.

~ TOP OF THE SWAN·L1NE
THE FAMOUS 500C TRANSCEIVER

520 watts P.E.P. input on 10, 15, 20, 40 and 80 meters.
Finest crystal latt ice filter with 1.7 shape factor. \I,
microvo lt rece iver sensitivity. Voice Quality. perform­
ance and reliability are in the Swan tradition of being
second to none. $565



MODEL 1 200W LINEAR AM PLIFIER - SWAN 270 C Y G N ET TRANSCEIVER

$48

$35

~ CYGNET CARRYING CASE
Genuine leather, hand cralled in Mexico. With space
for Mic., antenna and Log. $32

@ PHONE PATCH.
For all Swan Transceivers. Model FP·I

OTHER ACCESSORIES:
@ PLUG·IN VOX. FOR 500C OR 270
Model VX·I

@ CYGNET MODEL 260
Standard version of Deluxe 270. Same power and cir­
cuitry, without some of the Deluxe features. Still a
magnif icent talking machine. $435

The new Cygnet line is our latest development, and promises to become tremendously popular. Being
self-contained with AC and DC power supply and loudspeaker, it is designed for easy portability,
ideal for vacation or business trips, fie ld day, or mobile operation. At the same time it provides all
the necessary power and versatility for a complete home station. The 508 exte rnal VFO or 510X crystal
oscillator will plug directly into the deluxe Cygnet 270, as will the VX·2 Vox unit or Fp·1 Phone Patch.
And, if you feel the need for more power, the Cygnet Linear provides a 5 times increase to better
than 1200 watts. The Cygnet line comes with the same high quality and reliability that is traditional
with all Swan products. And with the famous Swan customer service, if and when required.

@ THE LITTLE GIANT @ CYGNET LINEAR AMPLIFIER
DELUXE CYGNET TRANSCEIVER 1200 watts, P.E.P. input. 10 through 80 meters. Has
MODEL 270 self-contained AC power supply. and same cabinet size

. as Cygnet Transceivers. Utilizing a grounded grid, suo
260 watts P.£.P. input on 10 through 80 meters. per cathode drive circuit with four 6LOG's, both ef.
A complete amateur radio station including 1I7 volt ficiency and linearity are exceptionally high. Plugs
and 12 volt OC power supply and loudspeaker in one directly into Model 270. May be easily adapted to
package with a handle. Ha.s 103KC crystal calibrator, the 260 and other transceivers. $295
Dial Set, A.F. Gam, R.F. Gam, AGC, ALC, S-meter, side­
band selection, all the features required for home
station operation with enough power to work the world.
Yet, the Cygnet is small and light enough for mobile
or portable operation; an ideal traveling companion on
business or vaca tion trips. $525

SIMAItI
ELECTRONICS
OCEANSIDE, CALIFORNIA

A Subsidiary 01 Cubic Corporation

SWANTENNA
MOBILE ANTENNAS

10, IS, 20, 40 and 75 meters.
500 walt power rating. High ef·
ficiency. No more coil changing.

MODEL 55 $95
(Remote switching modell

MODEL 45 65
(Manual band selection)I



BY MALCOLM M . BIBBY,* GW3NJ Y

Part I

This two part article describes the basic field e ffect transistor and the newer,
more advanced types. Part' covers the JFET, MOSFET and the various modes
of operation. Part" wilt cover the device characteristics, biasing, dual gate

FET's and circuitry.

"2748 Juno Place, Akron, Ohio 44313.

Gnt e

Fig. 1- The cross-section of an N-channel JFET
showing its physicol construction and the forma­

tion of depletion zones.

T HE number of new fi eld effect transistors
appea ring in the open market. and hence
available to the amateur, is steadily growing.
Some o f these new devices are improvements
on existing produ cts but others. due to tech­
nological difficulties in the manufacturing
process have previously been in existence o n
paper only. T he characteristics and operation
of the different types are explained below.
Two differe nt types of FET's are available,
these are the Junction Field Effect Transistor
and the Insulated Gate Field Effect Trans­
istor

Junction Field Effect Transistors IJFETl
T he operation of devices in this family

rely entirely on the properties of a reverse
biased diode. It is well known that when a
P-N junction is reverse biased very little cu r­
ren t fl ows through i t and in fact the junction
behaves like a capacitor (e.g. varactors,
VVC's. etc.). T his effect results from the
production of a depletion layer at the junc­
tion interfe rence. This depletion layer is free
of any current carriers and hence acts like an
insu lator in between the P and N semicon­
ductor sections. The thickness of this deple­
tion layer increases with an increase in the
reverse bias across the P-N junction.

Figure I illustrates the operation of a
JFET. ote the existance of depletion layers
between the gate and the N-type channel and
how they reduce the channel width between
the source and drain. The resistance between
sou rce and drain is inversely propo rt ional to
the channel thickness and is increased as the
reverse bais increases; this produces a de­
crease in the drain current.

T his mode of operation is termed the
DEPLETION M O D E of operatio n and all JFETS

are of this type. When the gate is made of
p-type material diffused into an x-type chan­
nel, the JFET is an x-channel depletion type

Drain

Depletion
zones

•

Source
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Fig. 2- The dra in a nd transfe r cha rac te ristics of the Fa irchi ld 2N5 16 3 N-channel J FET.

IGFET-Enhancement Mode
Figure 4 shows the construction of an

enhancement mode r--channel IGFET. The

-- Mo • .
---- Min

Type 2 N5265
Vos = - 15 V

.: -550 C
~ 0 .9~ 25°C
B 125 0 C
c: 0 .6
o
~

o_ 0 3
o-

..
E 12

0 0 025 0 .5 0 .75 10 1 2 ~
VGS' Gate source voltage. V

Fig . 3 - The transfer characterist ics of the
Motorola 2N5265 P-chonne l JFET. The curves
illustrate the effect of temperature on the ma xi.
mum a nd minimum drain currents encountered

with the device.

nel junctio n and thus no de pletion layer.
Now, however. depending upon the device
geometry two modes of operalion are pos­
sible; these are the enhancement mode and
the depletion mode. Enhancement refers to
the increase of c urrent carriers in the c hannel
when the gate voltage increases. The enhance­
ment mode type has essentially zero drain
current flow for zero gate voltage. Instead
the drain current increases. as the ga te-source
vo ltage is increased.

Metal Oxide Semiconductor and
Insulated Gate Field Effect Transistors

The MOSFET and IOF ET titles both refer 10
the same device with IOFET the more general
name. As the name implies the gate of an
IGFET is insulated from the source-drain c han­
nel junction and hence there is no gate-cha n-

and the current carriers are electrons. \Vhen
the gate is made of N-type material d iffused
into a p·type channel then th is is referred to
as a r --channel deplet ion type and the cur­
re nt carriers arc holes. The c haracteristics
of both types arc shown in fig. 2 and 3.

It can be seen that JFET characteristics are
very similar to those of the pentode tube. The
area to the right of the dotted line in fi g. 2 is
referred to as the 'pinch-off' conditio n. This
pinch-off region is the normal operating area
of JFET operation.

Deplet ion layers can and do exist within
a JFET even when the external gate-source
voltage is zero due to the reverse bias that
exis ts between the gate and the drain end
of the cha nnel when VDS is present. At
pinch off, as the drain-source voltage is in­
created. the tendency for the device to pass
a larger cu rrent is counteracted by the reduc­
tion in channel width, and hence higher
cha nnel resis tance. due to the th icker deple­
tion layer caused by the increase in gate­
drain reverse bias.

I
See page 104 for New Reader Service December, 1969 • CO • 19
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Mptol (aluminium)

Silicon dioxide
(5 iOz) insulator

inouced channel
Substrate

Fig. 4 - The construction of an enhancement mode P-channel IGFET showing the region of
formation of the conducting Pvchcneel.

SiO, (silicon dioxide) layer is an insulator
from which the device derives its name. The
aluminum deposit forming the gate, the sili­
con dioxide and the N-type substrate all com­
bine to form a simple capacitor.

Consider the operation of a r--tvpe IGFET.

When a voltage is applied between the gate
and the substra te with the gate negative, elec­
trons will be drawn away from the substrate
rcgion just below the gate between the source
and drain regions. This leaves holes to act
as current carriers between the source and

drain regions. Thus, if a potent ial d ifference
exists between the source and drain, a cur­
rent flow will be supported by the excess
holes under the gate region, provided there
are sufficient holes. For each device a thres­
hold voltage, VTlf , which causes current to
begin to fl ow, will exist. The N-channel en­
hancement-mode IGFET works in a similar
way. F igure 5 shows typical cha racteristics
for a i--type enhancement-mode IGFET. The
r--type is the more common device due to an
easier manufacturing process.

Forward t rcnscdrmt tcoce vs qcte source vot toqe
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Fig . 5 - Chorocteristic curves for the Fairchild 2N4065 enhancement-mode P-channeJ IGFET.
More modern FET's hav e much higher trans-admittance values than those shown here.
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Fig. 6 -The construction of an N-channel depletion mode IGFET.

IGFET-Depletion Mode
While both N-channel and r--channel deple­

tion mode devices are feas ible the N-<:hannel
unit will be described as it is the one more
readily available. The construction of this
type is shown in fig. 6. It can be seen to be
half way between the IGFET construction of
fig. 4 and the JFET of fi g. 1. The source-drain
channel is diffiused into the r -type substrate
and the aluminum gate surface is again insu­
lated from the rest of the device by the
silicon dioxide layer. When a negative voltage
is applied between the gate and the substrate,
electrons arc drawn from the channel, by
capacitor action, leaving only holes. As the
current carriers in N-type material are elec­
trons the drain current is reduced. Thus the
depletion mode in IGFETS is similar to that in
JF ETS.

This device, however, can also be made to
operate in the enhancement mode by applying
a positive potential to the gale. This draws
electrons from the p-type substrate into the
N-<:hannel and thus increases the drain cur­
rent by increasing the channel conductivity.
Figure 7 shows typical characteristics for an
N-<:hannel depletion mode IGFET. Figure 8
summarizes all possible modes of operation.

[to be continued]

Part" of this two part series covers

FET characteristics, biasing, circuit

configurations, dual gate FET's and

FEr applications.

possible

Enhancement
mode

Depletion
/mode

,,/ N
// channel

Fig. 8- These curves summerize all
modes of IGFET operation.

Fig. 7 - The characte ristics of the Motorola 2N­
3797 depletion mode N -channel IG FET showing
the property of both enhancement and depletion

mode behaviour.
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Spend Christmas anyplace

in the worldgggl!/!J%f&ffJ

Treat yourself to a 2K-3 Linear Amplifier this
Christmas and give your voice wings. Wings of
power that will send
cleaner, sharper signals
than you thought pos-
sible. You have heard
some of these signals ... there are thousands of
2Ks in use all over the world ... why not join
them, treat yourself to the best. And the 2K-3
is the best. Even if you want to spend much more,
you can't buy a better linear. Years from now the
2K-3 will still be the best ... a classic.
The 2K-3 <Console or desk model) $745.00

EASY FINANCING • 10% DOWN OR TRADE·IN DOWN • NO FINANCE CHARGE IF PAID IN 90
DAYS • GOOD RECONDITIONED EQUIPMENT • Nearly all makes and models. Our reconditioned
equipment carries a 15 day trial, 90 day warranty and may be traded back within 90 days for full
credit toward the purchase of NEW equipment. Write for bulletin. Export inquiries invi ted.

TED HENRY (W6UOU) BOB HENRY (WilARA) WALT HENRY (W6ZN)

11240 W. Olympic BIvd~ Los Angeles, Calif. 90064
213/4n-li701

931 N. Eud id. Anlbeim. Calif. 92J01 714/722-9200
Butler. Missouri 64730 816/679·3127

Attention: Military and commercial users.

22 • CO • Dece m be r. 1969

Henry Radio has representatives in different
areas of the U.S. to simplify ordering for
those living near one. Or you can order
direct and we will sh ip ... ac ross the street
or around the world. Call or write for
speci ficat ions and terms.

Texas area: Stewart E. Fason, W5RER
New York area: John Richardt, WZWIY
Chicago area: Bill Reynolds, K9ZXD

The new 3K amplifier is now available foe ron­
ti nuous duty high power RlTY and ex tra power
SSB operation. $895.00 F.O.B. Los Angeles, Cali f

See page 104 for New Reader Service



DESIGN FOR A SOLID

STATE REGULATED

POWER SUPPLY
BY J. W. HERBERT,- ZL2BDB

to enable the home construc tor design to meet
his own specifications. Despite the approxi­
mations a reliable power supply design is
assured.

Design Considerations
For reasons of economy the inexpensive

range of RCA silicon high voltage power
transistors were used in the design of the
supply. Three main requirements had to be
met . namely: (I) T he voltage applied between
the collecto r-emitter ju nction m ust be less
VCER (susta ined) for the transi stors under
any output load condition . (2) The current
flowing th rough th e transistors must be less
than I c (max) under any output load cond i­
tion. (3) T he transisto rs employed should
have a high va lue of to permit the usc of
as few stages as possible for a given degree
of regulation .

In the interests of red uced power d issipa­
tion and economy a two stage series regulator
was chosen using RC A economy power tran­
sisto rs T ypes 40313 and 403 27 . The basic
circuit configura tion is shown in fig. I. In

• •order to keep the operan ng voltages across
transistor Qt 10 a minimum a zener voltage

+

••

0,

., ., .,
27~ •.

0, 2>0

••-I CRJ

+

T HIS solid state power supply was designed
to meet th e requirements of an amateur rad io
transceiver. Amateur radio transceivers gen­
erally require a high voltage supply of nomin­
ally 250 volts and must be capable of deliver­
ing o utput curre nts of up to 200 rna.

'U nfortunately, the current d rawn from
the power supply can va ry widely between the
transm it and receive functi ons, thereby re­
quiring excellent regul ation in the power
supply. Poor power supply regulation may
result in tube and component damage within
the eq uipme nt due to excessi ve heating as a
direct consequence of the incrased voltage
present when the power supply is lightly
loaded.

T hese are some of the problems th e author
came up agai nst with a commercial s.s.b.
transceiver. In addition, the local power
mains sufTer from poor regulation. particu­
larly during the winter eveni ngs when the
domest ic heat ing demand is at its peak. This
resulted in va rying performance of the trans­
ceiver as the volt age changes shifted the
o pera ting points of the amplifier stages.

In order to overcome these problems it was
decided to develop a simple but adequately
regulated power supply capable o f delivering
250 volts d .c. , wi ll filtered and protected
against overload and short circuits. It was
also considered essential to provide adequate
regulation over an output current range of 0­
250 rna to ensure conservative operation of
the regulator, particulary in view of the fact
that the requirements of th e autho r's equip­
ment was approximately 170 rna, maximum.

The fo llowi ng text gives the procedure
adopted for the desi gn of the regulated sup­
ply. The design procedure employs simpli­
fi ed approximations which are presen ted here

*3C Cumberland Grove, Porirua, New Zealand. Fig. I -Ba sic d .c. regulator circuit.
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fig . 2 - Complete regulated power supply circuit. The power transformer must provide 500
v.r.m.s. center tapped, at 250 mo. All resistors a re 1 watt unless otherwise specified; capacitors

o re in mf.

of 120 volts was chosen leaving an operating
VCE of 130 across QI. T he input voltage was
chosen to be approximately 275 volts to give
an operational VCE of 25 volts across Q•.

D.C. Circuit Design
T he d.c. operating conditions together with

component values were then determined as
follows:

( I) Q. (403 1:l) Charncterist ies :

I , = 1 amp . max.

{J = 40 min .

(6) CR" Zener diode Charac terist ics
(lN3S15):

l 'u'nt"r = 120 v.

l min - I rna

I mn - 10 rna

P; = 35 watts max.

I f' = 2 am ps ma x.
(i) R. = ( Vou' - I'CR,)

I m ax (CR,)

{J = 40 min.

(2) I ,. (Q.) = 250 ilia max.

It. «12) = 250 ma/ 40

= 250 - 120 X 10'
10

= l:lk

(:l) R, -

= 6.25 mao

F in - l'ou t

It. (Q.)

(8) It. (Q ,) = I , (ma, .)/ {J

= fi .25/40

= 15511a (ma x.)

-
.,-- 2'"= - I a - au X 10'

0.25

(9) Select an R, + R. bleeder current of
5 mao Therefore :

= 4 k R, =
1' ou t - l'CR 3

1b -leeder

(4) P, (Q,) = ( I' ;n - I' ou' ) I .

= (2i 5 - 250) 0.2,5

= n.25 watts .

(.5) Q, (4032i) Chuructcrist ics :

Pc = !) watts ma x.

24 • CO • December, 1969

= 2m -=- 120 X 10'
a

= 2lik

tt , = j ' CR,

I h l....de r
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= 120 X 10'
5

= 24k

In practice a 10k potentiometer is
inserted between the junction of R, and
R. to permit accurate set t ing of the out­
put voltage.

(10) The degree of regulation obtainable from
the cireuit may now be determined as
follows :

Change in input current to Q, for a

0-250 rna change in output current :

~ h (Q,) = 1551.la

Change in output voltage for 155 I.la
change in QI base current :

of Q2 and possibly Q, also. To overcome this
problem the input voltage to the regulator is
fed th rough a resistor which limits the m axi­
mum short circuit current to 2 amps or less,
a value which Q2 can accomodate. Additional
protection is given by virtue of the fact that
under short circuit output conditions the in­
put voltage to the regulator drops to a low
value. T he input voltage to the regulator
based on a 250 volt Lm.S. per side 250 rna
power transformer and a 32 mf capacitive
(C2) input" filter was determined as follows:

( I) Maximum voltage, no load cond it ion :

1'max = V 2 r.m.s ,

= 1.414 X 250

::::: 350 volts

~V =Ib (Q, ) XR,

= 155 X 10- ' X 26 X 10'

= 4 volts

(2) Maximum voltage across C, under a
250 rna maximum load may be ca lculated
as follows :

Regulation % = 2~ X 100

= 1.6

Q = I X t

= 0.25 X 0.01

= 25.1 X 10-' coulombs

~ 78 volt s

where

where

25 X 10- '
= "'32'""X:-:--:1""O::O,

IT I IT
max - 2 rlTd =

V, = peak to peak ripple voltage

C = filter capaci tance in mf.

To calculate the maximum voltage, V d ,

across C under maximum current, we have :

t = 0.01 for full wave rectification

The peak to peak ripple voltage may he
calculated from :

V, = .!l
C

Q = charge on C2 in coulombs

1 = maximum current

(I I ) Maximum power dissipation in Q, :

Po (Q ,) - VeE X 10

- (250 - 120) 6.25 X 10- '

~ 0.81 watts

Final Circuit Design
Figure 2 shows the fi nal circuit config ura­

tion for the regulated supply. A potentio­
meter, P" has been added to perfit fine ad­
justment of the output voltage which can be
set between 240-260 volts. A capacitor has
been added between the base of Q2 and
ground to ensure adequate filtering of hum
voltages present in the output.

T hus all transistors are operating within their'
ratings.

Overload Protection
The most severe overload the regulator

can be subjected to is a short circuit on the
output. Such a condition would cause the full
power supply voltage to appear across Q2
and at the same time Q2 would conduct
h eavily. The result would be th e destruction
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= :150 - (78/ 2)

= :Ill volts

To eulr-ulute the \":.1111(' for R fj assume a
200 rna load and proceed as follows :

Nfl = :U I - ' "m i n

I max

- 180ohm.s

Since under prolonged short circui t con­
di tions the transformer primary fuse will
blow, a 10 wa lt power rating fo r R , is satis­
factory,

Construction
The regul ated power supply was bui lt using

o rdinary construc tion techniques. The only
import ant fea ture in the construc tion in that
transistor, Q,. must be mounted o n one side
of the chassis wa ll using the insulating hard­
ware supplied. together with a layer of sili­
cone grease. A thick walled aluminum chas­
sis should be used to ensure mechanical
strength and adequate heat dissipating pro­
perties for the power transistor.

Conclusion
In practice the regulated power supply .

meets the specifica tion adeq uate ly. W ith the
output voltage set to 250 volts under no load
condi tions. a 200 rna load ca n be placed
across the output terminals producing a
barely diseernable twitch o n a voltmeter. The
output can be subjected to short ci rcui ts
without any harmful effects . -

~Q Magazine ,
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PORT WASH INGTON. L.I .• N.Y. 11 050

I IPlease send me- b inders. I am
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fin d one wi nd will take me through a
conte st, beomwise;"

Se e page 104 for New Reader Service



AS8URY ' U K.

N( W JUS[Y 07712, U.S.A..

Communiccmon

l
Eng....,;""rex LaOo.o'o.-ie.

elrex_
PREFERRED AND SPECIFI ED WDR LD ·WIDE BY
COMMUNICATION ENGINEERS AND ADVANC ED AMATEURS
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bon anode tubes for a full 2000 watts
PEP SSB input .

• 120 or 240 volts primary power input .
• Instant-On, No Warm-Up, No Waiting

when switching f rom barefoot, to f ull
power.

• Universal rear of cabinet circuitry, may
be connected for transceiver, or re­
ceiver-transmitter use, without inter­
nal modification.

• Plus many more exciting features.
AMATEUR NET $495.00

See your favori te distributor
- Wr tte for brochure
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Front and rear views o f the Lafayette Guardian II
after modif ication for cove rage of the 50 to 54

me amateur bond.

A MONITOR FOR

THE 50-54 Me BAN
BY H OWARD G. M cENTEE.* W 2S1

I T seems impossible to find a co mpact tran­
sistor recei ver to mon itor the ama teur 50-54
me band. After a va in search of the market.
it was decided the only o ut was to conve rt a
commercial transistor recei ver. Uni ts cover­
ing the 30-50 me band arc widely ava ilable;
while these a rc f.rn, units. a simple cha nge
makes them usable for a .m. reception . Then
came the sea rch for the most suita ble unit to
convert. and afte r checking into seve ra l. we
sett led upon the Lafayette #99T 3534 1.. an
a.m.-Lm. receiver covering the regular a.m ,
broadcast band and the 30-50 mc I.m. band.
(II costs $2 1.95 with batteries.)

Cho ice o f this receiver was based upon
the facts that it has a "slide rule dial"-easy to
rcca librate and it has an a.g.c, system o n the
Lm . section (unusual in Lm . receivers). The
la tte r operates by picking olf a sma ll portion
of the 2nd i.I. amplifier output , rectifying it
and using this volt age to vary the base bias
of the r.f. amplifi er. II is quite effecti ve. The

"490 Farfield Ave.. Ridgewood. NJ . 07450.

28 • CO • Decembe r, 1969

set is of reasonable size; tt ca n be carried i
a large coat pocket.

Modification
After removal o f the case back . and th

four pen cells from their holder. the batter
ho lder insu lation was pu lled loose. It is lightl
cemented in place o n foam plastic . T hrc
leads must then he unsoldered. items A i
fi g. I. One is the antenna lead from set to
lug held by a th readed post. The other tw
arc ground leads. a th in wire a nd a met:
braid , Remove the thin wire at the uppe
end. the bra id at the bottom end.

Remove two threaded posts and one sere"
all indicated o n fi g. I as B. The entire chassi
may he removed from the case after th is. I
is not necessary to disconnect any of th
leads in the corner over the antenna uppe
end. o r the two wires to the speaker. All th es
leads a rc long enough to a llow easy chassi
removal. and th e small amount of work tha
must be done o n il while removed.

Note on fi g. I th at there is a metal shiel

Se e page 104 for New Reader Servic
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Fig . l - Dra wing of
the rear view of the
lafayette Guardian
II , an cc m. f. m.
portabl e re ceiver
that is modified for
reception on the 50
to 54 mc amateur
band. The shaded
cans are in the f .m.
l .t . section oper­
ated at 10.7 me.

overing T« and several small components on
ne chassis corner. This is the f.m, detector
ection. To make a useable a.rn. channel from
hat was origi nally the f.m. channel, we

imply remove one of the two diodes under
is shie ld and reverse it on the p.c. board.

'he edge of the shield indicated in fig. I is
nsoldered and the side bent ca refully out­
ard , Th is will allow easy access 10 the diode.
ry not 10 overheat the diode while you are

hifting it. T hen .bend the shield side down
nd resolder the corner.
The chassis could be put back in the case

ow. but we suggest one fu rther job. The
lider under the two dial openings is qui te
ide; it would be impossible to make a close

alibration with it. Our fix was to draw a li ne
n a strip of white adhesive-backed tape (the
arne as that used to mark the new dial ca li­
rations) and stick it to this slider. Make
ure the line is perpendicular to the dial win-

•ow o penings.
Put the chassis back in the case. reconnect

he three wires and put the battery ease
nsulator back; all further work is done above
he p.c. board.

Referring again to fi g. I (which shows the
et. before any modifications), remove the
wo tiny disc capacito rs from lugs D , F and
N D of the tuning capacitor. These arc Co

nd C '" on the receiver schematic. (The in­
truct ion booklet fu rnished with the set has

complete schematic with all parts values
ndicated ; note Ihereon the changes that we
ake, as we go along.) Capacitor Co is re­

hsed, as seen in fig . 2, which shows the parts

alter the modifications. What we must do with
the tuned circuits is to raise the tuning range
somewhat, and apply much grea ter ba nd­
spread. While the set tuned a range of 20 me
as it ca me, we wish it 10 tune only about 4.5
me, the full amateur 50-54 band plus a bit
on each end. The 12 and 15 mmf capacitors
at the top of fig. 3 give us bandspread, while
the 8 and 15 mmf capacitors that arc con­
nected vertically determine where the tuning
range starts (from the high frequency end of
the range); the cores of the oscillator r.f.
inductors. L3 and L2. and the two trimmer
ca pacitors marked CT" and CT, fi gure in
here, too, of course. Capacitors CV" and
CV, in fig. 3 arc the main tuning capacitor
sections for the u.h.f. range. (We do not show
the a.m. broadcast band ca pacitors here.)

Wire E comes from beneath the p.c. boa rd
and is the lead from L". Similarly, lead C is

Fig. 2-View of the area around the tuning
ca paci tor showing the component locations

after modifications.
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Fig. 3 -Circuit of the Guardian II receiver rna
lied for the a mateur band from 50 to 54 m

one end of capacitor CG, which has its oth
lead attached to L2 under the board.

Be sure to use zero temperature coefficie
types for the 12 and 15 mmf capacitors. Ti
silver mica capacitors would also do nicel
Centralab type TCZ units were used her
Note in fig. 2 that the original part, C6,
re-installed in another spol.

Recalibration
With all changes made and checked car

fully, you are ready to recalibrate. Needle
to say, some sort of signal generator is pret
much a necessity here, the.more accurate t
better. Hams might be able to use their v.f.
output here, of course. A strip of pressur
sensitive white tape was used for the ne
scale; this had a very glossy surface, so it w

-roughened slightl y with very fine abrasi
paper, so pencil markings take better. It w
simply applied to the outside of the cas
covering the original 30-50 me scale mar
ings. Calibration points were marked on th
scale for the 50 and 54 me band ends. abo
II 16" from the pointer movement limit
the high frequency end and l IS " from t
low; the limit points were also marked. T
reason for the uneven lengths is that t
particular capacitor used in these receive
spreads the low freq uency end of the sea
much more than the high. A coverage of
me at the low end, for example, took abo
1511 6", while from 53-54 me is only abo
7/ 16". We must take this tuning capacitor
it comes, of course. however. the area of t
band most used by ham operators is w
spread our,

The calibration method is as follows:
CT. (osc. trimmer) for the desired frequen
range; the L 3 core was adjusted to move th
range on the scale so it coincided with t
two band edge marks. You'll have to mo
back and fourth between the two sever
times to get the band exactly as you want i

­., .
• •
'. '•

3498 East Fulton Slreel, Columbus, Ohio 43227
TELEPHONE 614/237.2630

owe_ 10&.... "0- -00101:••
tIIIII ClI:C"'-oo-r'C.

Why? Well, whal olher name
could you give 10 a six meIer linear Iha"s
so powerful it will run 1600 watts of cw
inlo a dummy load and simply will nol
flattop. Wha"s more, the tubes 13-500Cs
in grounded gridl hardly even glow.
That's what we call Brule Power in a
Cool performer.

The price? Jus! $595.00 includ­
ing a rock-crusher of a power supply.

The style? Our cuslomers tell us
iI's a perfeel match for the best-selling
six-meter transceiver on the marlcet.

Unequivocally, this is the mas!
efficient, mosl powerful, coolest running
linear ever designed for six meters. Don't
you need a BRUTE to help out in your
shack?

•• caII ..... pWl...

"THE BROTEI~
12 .. ,

<D
100
lA'

I'
,.

8

a L, CT, L. ~
cv,

0".
God. RF

Circuitl Circuih
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3498 East Fulton Street. Columbus. Ohio 43227
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HE looks quite similar, but he
does things a bi! differently . You see, he
operates on all bands from 80 through
10 meters .

And in our lab we pinned the
meter on two different watt meters at
2,000 watts c.w. out. Guess what? He
can't flattop either, e ven at that whop­
p ing amount of power.

Oh , yes , he costs just a bit
more, $649 .00 includ ing the same fan­
tastic power supply as his kid brother.
But that's still quite a bit less than his
biggest competitor.

We're planning on loading all
the ham bands with BRUTES of one sort
or another before too long. You'll want
to order yours before we get too back­
logged.

RR~ ~

This Is The Bmle'.
BIGBBOTBEB

efore starting, of course, the oscillator and
.f. trimmer capacitors were set to mid-range;
'ou can see the movable and fixed plate
dges through the holes in the plastic capaci­
or case. Our full scale range (absolute tuning
imits) is about 49.75-54.25 mc. After the
scilla tor is set as desired, you can adjust the
.f. trimmer and L2care to track over the full
ange. T he oscillator components tune very
harply while the r.f. tuning is broad. Be sure
ou get the oscillator set 10.7 mc lower than
e signal frequenc y.
After the exact band edge spots have been

ttained you can go over the band and mark
II the calibrations points you desire. This
articular receiver has been utilized mainly

monitor radio control spots in the band,
ost of which are above 53 me, so only a few
ain calibration points were marked out.
he numerals were made with a 11 8" high
press-on" marking outfit. These markings
hould be protected by a clear coating. Kry­
n was found to work well; check whatever

au wish to use here, to be sure it won't dis­
lve your letters!
As there is only one tuned circuit on the

ignal frequency (on v.h.f.) it will be no sur­
rise that selectivity isn't sensational. The
0.7 mc i.f. handles image interference pretty
ell. Actually, amateur signals of moderate
rength are quite tunable. Input tuning could

ertainl y be much improved in sharpness,
nd the sensitivity greatly raised by using a
ned input inductor in place of Ls , an r.f.

hoke of about 1.9 ph. A small slug-tuned
oil could be put in the area of the antenna in
lace of Ls , and tuned to the desired incom­
g signa l. It would boost the desired signal

onsiderably and help cut out spurious sig­
also For strong signals this inductor would
ot need to be touched, but could be left in an
average" position for the frequency range
f interest. In areas of strong TV and t.m.
ignals you may hear some of these over
c range, again due to the minimal fre­
uency selection at the receiver input.
It should be recognized that the modified

eceiver is best only for strong signals; it
n't intended for DX reception. A tuned

ircuit at L l would pep it up considerably,
f course. If you feel your unit it too "dead",
ou could try touching up the i.f. cans asso­
iated with the v.h.f. circuitry. These are
dicated by the shaded can tops shown in
g. I. Generally these should not be altered,

[Cantinlied on page 91]
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APPLICATIONS OF
INFORMATION

THEORY TO SLO
SCAN TELEVISION

BY T . E . INGERSON,* WA7MKA

Information Theory

Info rmat ion theory is the study of th
amount of knowledge present in a give
system, and therefore the study of the meth
ods of transmitting information from on
locat ion to another as effic iently as possible
We ca n mathemat ically define th is concep
by first speaking of the information require,
to make a choice between two equally likc f
alternatives. Such an amount of informatio
is ca lled a "bit." To make a choice betweer
four equally likely alternatives require
exactly twice as much information. i .e. tw
bits. o ne to make a choice between pairs 0

alternatives I & 2, and 3 & 4, and a secon
to choose between the two members of th
two pairi ngs. It is easy to see that to choos
between eight alternatives requires 3 bits. 16
4 and so on. Or in general. We can say that
" If we have a system, which ca n be in an
of N sta tes. all of which arc equally likely
then it requires LOII"N bits of information t
decide which state the system is actually in:

Suppose we would like to know how muc
information capacity a vo ice channel pas
sesscs . If we have a bandwidth of 5 kc, the
that bandwidth ca n send 5.000 choices pe
second over the cha nnel. Let us suppose tha
the signal to noise ratio is 40 db, so we hav
the ability to make choices betwee n 10,OO!
alternatives 5,000 times per second . Now
1011" 10,000 is about 13, so such a communi
ca tio n cha nnel can transm it 65,000 bits pe
second. Notice that the information carryin
capacity of a channel inc reases as the S/
ratio increases.

Do we use this information carrying c
pacity efficiently in current communication
systems? Certa inly not. We are actuall y ver
poor at using it. We have no method of e

· Ass istant Professor of Physics. University of
Idaho, Moscow, Idaho 83843.

N ow that the FCC has approved the use of
slow scan television on the h.f. bands. it
behooves us to investigate the problems asso­
ciated with this med ium of commun ication.
Narrow band 'television can be approached
by simply slowing down the time constant of
ordinary television . decreasing the number
of lines or frames /sec or both. in an elTort
to decrease the bandwidth . Unfortunately.
this approach. while d irect and easy, leads to
very poor television under the restrictions
which arc imposed by the new rules. The pic­
tures involved are of low resolution. repeat
only infrequently, and arc generally unsa­
tisfactory for anything but novelty.

. If, however, we approach the problem with
a broader perspecti ve, it is entirely possible
that interested and ambitio us amateurs may
be able to make a worthwhile contribution to
thc sta te of the art. and develop proper tele­
vision systems withi n the bandwidth restric­
tions provided. To do so, it will be necessary
to study the nat ure of a television picture
carefully, in order to determine how it may
best be coded onto a carrier, and thus to send
the best possible picture with the smallest
possible bandwidth.

We ca n .do this best by recourse to the
study of information theory. This is a fascin ­
ating subject with wide applica tion. It is my
hope that this article and some of the con­
struction thoughts contained in it may induce
some people to emba rk on meaningful experi­
ments with bonefide hardware. But, whether
this is done or not. the concept of information
theory is a subject which could be very useful
in many regions of amateur and professional
research.

,
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If you're thinking about boning up for ahigher-class
amateur license, why not go after aCommercial License too?
The exams are similar in many ways-and acommercial
ticket can bring you rich rewards.

Addrn '!> _

to pass the exa m and get your Com­
merc ial FCC License-cor you'll get
your money hac k.
Ma il Coupon for T wo Free Rooks

Want to know mo re? Send the
hound -in ca rd for a free copy o f o ur
school catalo g, " How To Succeed
In Elect ron ic..," desc ribing o ppor­
tun ities in Electronics. together
with o ur special booklet, " flow To
Get A Commercial FCC License.'
If ca rd ha.. been remo ved. usc cou­
pon below, o r send yo ur name a nd
address to C IE, 1776 E. 17th si,
Cleveland, Ohio 44114.

ENROll UNDER NEW CJ , BILL
All CIE courses a re available under the
new G.t. Bi ll. If you se rved on active
duty s ince Jan ua ry 31. 1955. or are in
service now. chec k bOI on ca rd for C.1.
Bill information .

panies and plants ope ra ted by elec­
tron ic automation.The pay i.. good ,
the work is exciting, and the future
IS secu re.

The "door-opener" to it all-and
in many caves it 'v a legal req ui re­
ment-is having: a Commercial FCC
l. icen..e. For pa....ing the G overn­
mem's License exam offe rs proof
po..itive to o ne and all that you
really know you r Electronics.

The exam is so tough, as a mat­
ter o f fact. that two o f three men
fail it . But if you Irain with CIE,
you' ve lillie cause to worry. C IE
train ing i ....0 effective that 9 o ut
o f lO CI E graduates who take the
exam pa.. .-. il.

That's why we can afford to back
o ur courses with th i.. iron-clad
Warranty: u pon completing o ne o f
o ur FCC courses, you mu..t be able

Cily _

Name o;T.:,..-,=•• _

r - - - - 4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - ,

C IE C l e v e l a n d Institute of E lect r o n ics
1776 Eas~ 17tn S treet. C 1e....e IB"a.Oh 'o 44 114

I , Your 44 -pa J! t" book "How To Succeed In Electronics" dCloCribi ntz. the
job opl"t 'll unil ielo in Electromc-, todny ami how your course.. c a n pre­
pare me ro r them.
1. Your book " }lo".. To Gel A Commercial FCC License."

Stale Zip Ai!c _

o Ch~ck hn e fOl" G,I , Rill informalion
Accredited Me m ber Nnnonal Home Study Council.
A Leader in Electronics Tm ining . . . Since 1934 CQ.50L J

T H I N KI NG abou t goi ng for your
Adva nced o r Extra Class License?

Then why not kill two bird s with
o ne stone? Study up o n your tech ­
nical principles a nd fundamental"
with a C l E home-study course-sand
get a Commercial License 10 0 .

e 1E license-preparat ion courses.
while they're specifi cal ly de..igned
to get ) 'OU a Commercial License.
give you a thorough under..tanding
o f the "basics" common to all elec­
tronic gea r-including you r o wn
and all o the r amateu r radio rigs. So
they can be tremendously helpful
in preparing you for the q uestion...
you' ll face in amateur exam Ele­
men t.. 4A and -t o.

T hi... m ight he reward enough in
itself. But the fact that these cou rses
prepare you (or a commercial ticket
too provides the "icing o n the
cake ."

Ad,anla~e'i of a Co mmercta l
Lk ense

With such a ticket, you're ideally
eq uipped to turn your hobby into a
richly rewarding career-c to vgo pro­
fessional" and take advantage of
the exciting job opportunities in the
booming world o f Electronics.

You might, for example, want 10
ect in to two -way mobile radio serv­
icing. In thi.. fa ..t growing field, a
..e rvice contract for a typical sys­
tem pays an average of about SI 00
a month . One licensed technician
can maintain eigh t to ten such sys­
terns-and some men cover as many
as fi fteen .

A nd there a re many o ther golden
opportu nities in the aerospace in­
dust ry, electronics ma nufacturing.
computer servicing, telephone corn-

• What's better than getting an
Advanced or Extra Class License?

~ A. Getting a Commercial FCC License
to go with it.
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tracting any additional information from
additional SIN ratio. nor do we pay any
attention to the efficiency with which in for­
mation is transmitted. Te levision pictures are
among the worst offenders in this regard.
Conside r what is normally happening in a
TV picture. As a rule. the vast majority of
television pictures are highly redundant. That
is. each TV fra me is very nearly ident ical
with the preceed ing frame. We send a bra nd
new pictu re each lime. without paying the
slightest amount of attention 10 the pre­
ceeding pictures. transmitt ing every bit of the
in formation anew on every picture. The in­
formation which we are sending is q uite
ordered. and if we take advantage of th is
o rdering. we can do a lot better in sendi ng it.

Now. let us consider the amount of infor­
mation required to send an ordered set of
data . Without proof. I sta te that it can be
shown that. " If a system can be in anyone
of a set of sta tes numbered I. 2. 3 . .. and the
probability of being in stale I is 1". state 2 1'"
and so on . . .. then the minimum information
required to determine which state the system
is actually in is

- ~ 1'. log , 1' .

summed over all possib le slates."
Let us apply this formul a to two simple

systems to illustrate its application. Suppose
that we have a system which can be in any
one of four possible sta tes each of which is
equall y likely. T he probability of each state
is 1/4 . Therefore. each term of the sum is
equal to 114 log, (I 14). But the log, of 1/4
is - 2. Therefore. each term of the series is
equal to - 1/ 2. so that the four terms of the
sum add up to - 2. which with the minus
sign in front of Ihe sum. gives 2 bits of infor­
mation req uired. which is exactly what we
would expect.

Suppose however that we knew in advance
that one of the states was much more likely
than any of the others. Suppose that this
state had a probability of 90%. and one of
the others had a probability of 6%. with each
of the other two having a probability of 2%
each. Now it obviously requires less infor­
mation to figure out which state the system
is actually in with th is set o f probabilities.
But only with the use of information theory
can we calculate how much information is
needed . By our formula, we compute that

I = - ~ P, log, P i
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= - (0.9 log , 0.9 + 0.06 log, 0.0(;
+ 0.02 log, 0.02 + 0.02 log, 0.02)

= 0.61 bits

or 0 .0 I hits of informatio n is req uired to
make the decision. Therefore. with such a
system. only I 13 as much informalion is
required to make a decision. The problem is
how to code th ings so that th is apparent 3: I
savi ng in information carrying channel capa­
city could be used.

Slow Scan

For example. let us consider a television
system which might be suitable for slow scan
ham work. The numbers are ra ther arbitrary.
bu t we will p ick some for our calcu latio ns.
undcrslanding that th is is only a represen­
ta tive possibility.

T he ordinary American TV system, as
most people know. has 30 full pictures of
525 lines each per second. with about 250
horizontal det a il units transmitted per line.
This results in a bandwidth requ irement of
4 mc. For o ur problem of slow scan TV. we
want to develop a decent system in a band­
width of 4 kc, which means that we have to
make a 1000: I reduction in the channel size.
Quite a problem!

The most obvious beginning is to reduce
the number of lines. and framesl second, as
well as the horizontal data units. We can still
have a fairly decent picture with 100 lines.
and fl icker isn't objectionable at 16 framesl
second. Coupling th is with 100 horizontal
detail units would give a bandwidth of 160
kc. This is better. bUI we still are 40: I from
what we want. We could certainly get thi s
factor of 40 by decreasing the scan rate to a
picture every 2 \h seconds, which is the usual
approach. bu t the resulting picture isn't
reall y very sa tisfactory. We want. therefore.
to sec if we can extract a better picture from
this channel by using information theory.

Where might this extra information capa­
city come from? We could begin by calcu­
lating the information carrying capacity of
o ur channel. Suppose that we could figure on
a signal to noise ratio of 40 db. Then. we
could figure on 4,000 x 13 = 52.000 bitsl
second. Now. it is welI known that a TV
picture does not need 10.000 distinguishable
intensity levels. In fact. as few as four will
make a picture almost indistinguishable from
a conti nuous one. This is similar to painting
pictures "by the numbers", and noting that
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at a distance they look quite realistic. There­
fore, we could satisfy ourselves qui te well by
determ ining which of four intensity levels
each point of tbe picture sbould be ex pressed
with, instead of 10,000, Suppose further tbat
each successive picture were to be a 90% rc­
peat of the previous picture. Then from our
previous calculation, we might expect only
about 1/ 2 bit per point to be req uired to de­
termine the intensity of each point. We would
know, you see, that the re wou ld be a 90%
chance that each dot would be identical to
the same point on the previous picture. This
isn't an unrealistic assumption. especially on
the sort of picture a ham would tend to trans­
mit. We would ex pect that the usual picture
would he ei the r a slide, call letters (both
100%' rcpetativc) or the operator sitt ing in
front of the camera, talking, a scene at least
90% redundant from frame to frame.

Now. a picture under these assumptions
wou ld take 160,000 X 1/2=80,000 bits of
information per second, and could still have
a 100 X 100 element picture, which, is of
fair ly good quality, repeating at 16 frames/
sec. A bit more redundancy, or perhaps de­
creasing the frame rate to 8 frames/second.
but repeating each frame twice before coming
to the next, thus eli minating fli cker, would
reduce the dat a require ment to 40,000 bits/
second, and would produce a pretty fair pic­
ture, a bit jerky, but sti ll fairly realistic, and
with the appearance of continuous motion.

Reducing Data

Now perhaps one wou ld be led to think
that th is sort of dat a reduction would be
impossible for an amateur to ac hieve in prac­
tice . Actually though, I think that feasible
systems cou ld be buil t which would approach
the ideal of a good picture in 4 kc. Let's sec
how.

The re arc essentially three ways to reduce
information conlent of a television signal.
These are prejudice. history and invisible in­
formation. Let us take them one at a time.

Prejudice deals with preknown character­
istics of a signal. Suppose that we were con­
ce rned with only fo ur possible da ta points,
but that we know from experience that
brightness level 2 was more likely than any
of the other three. This piece of preknown
information reduces the required information
for determining the state of the system. Any
characteristic of the system which is known
in advance is always helpful and reduces in­
formation required.

See page 104 for New Reader Service

History deals with using the past history
of a signal to establish current probabil ities.
T his is different from prejudice, in that in
prejudice we only know that, in the absence
of other information, some levels of bright­
ness arc more likely, that is, they tend to
OCcur more often in the average picture. His­
tory says that in the particular picture with
which we arc dealing, the pictu re clement
under consideration is more likely to he a
repeat of some clement in the past. In tele­
vision. there are frame correlations. line
correlations and dot correlations. Frame
correlations say that an element is quite likely
to be identical to the same dot in the fra me
of the previous pict ure . Li ne and dot corre­
lat ions deal with the same sort of interrela­
tions. but 10 the same element in the previous
line, or the previous dot in the same line. A ll
these correlations are clearly significant, and
it is fairly obvious that the frame-frame corre­
lation is the strongest. In a stationary non­
pann ing picture, the probability is usually
well above 90% tha t the fra me correlation is
valid. Obviously other correlations a rc pos­
sible, such as the chance that the picture will
be merely one brightness level different from
the previous fra me, line or dot. T his simply
says tha t usually the brightness doesn 't
change suddenly. However, the frame corre­
lation is so stro ng that we will consider this
as the basis of suggested coding.

The third coding method we might use is
thai of invisible information . This sounds
like a contradiction. but it isn't really so.
Suppose we conside r the color television sub­
carrier in the usual television system. This
subcarrier is deliberately placed precisely
half way between harmonics of the horizo ntal
scanning frequency. This means that the
color information on the screen is appeari ng
as a series of dots which alternate line to line
and frame to frame in intensity. There fore.
the alte rna ting dark and light dots this gives
on a black and whi te television screen cancel
with the pattern of dark and light reversing
with each line and frame so that the eye
averages them out and never sees them . This
method wor ks well under certai n conditions,
but we won' t pay a great deal o f attention to
it here.

Note that even a very simple application of
the concept of clever information extraction
can allow us to approach some systems in a
mo re general manner. Suppose we had a slow.
scan television system with a terrible signal
to noise ratio . If we send the same inforrna-
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tion over and over again with endlessly re­
pc tative pictures, the no ise is still the re , But
suppose we simply sto re the picture as we
receive it. and then ave rage each picture with
the next o ne, adding each subsequent picture
to the average. and storing it . Then. the noise
will gradually cancel, while the signal will
add, and even though the S I N ratio is tcr­
riblc, eventually an exactly repeating p ictu re
(such as a slide) will come through perfectly.
Assuming that the problems of sync and
tun ing ca n be solved (which they ca n), even­
tu all y even signa ls very much weaker than the
noise ca n be detected if they arc identica l
and repeat themselves over and over again.

Anyway, how can we use this sort of idea
to improve our picture systems? We ca n
make a good start by gelling away from the
entire concept of linear sequential scanning.
We don't have to sca n each line identically.
We would like to ski p over the lines which
contain no new information. and go on to
where our information will do the most good.

Memory
,We assume that both a proper transmission
and reception system would possess a mem­
ory. By memory, we mean the abi li ty to re­
ca ll the state o f previous picture clements,
fo r the purpose of compa rison. Without a
memory, information theory docs very little
good. since we throwaway our previous in­
formation, and kill any possibility of using it
for correlations.

Making such an assumption, we begi n by
describing a very simple. ye t feasible non­
linear transmission system. Suppose that we
usc a hit o f our signa l-noise ratio supply of
information to send (say) seven distinct al­
ternatives. We assume SI N is sufficien t to
distinguish these seven alternatives. T hese
would be: I. Vertical retrace: 2. Entire next
line is identica l to same line of previous
fra me; 3. Next ten clements arc identical to
same ten clements of previous frame: 4. 5. 6.
and 7: brightness is level I, 2, 3 or 4, where
all brightness dat a was expressed in 4 levels.

Now, though it would be complex. this
coding system is a feasible one to construct,
and with integrated circuits, and simple logic,
it shouldn't be too difficult to translate into
hardware. Let us consider what the effect of
this transmission system would be on a real
picture . I will suppose that the receiver has a
memory which contains the "best c urrent
reconstruction available of the picture." As
new information is received. this picture
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would be updated continuously. The visual
picture wou ld be generated by scanning this
reconstruction continuo usly at a conventional
20 or 30 I.p.s. rate. T his would mean th at no
mailer how slowly data was coming through ,
the visual picture would not give the appear­
ance of flicker.

Now when a new picture appeared on the
screen, with totally new data, if we used the
4 kc data point rate, and the 100 X 100 cle­
ment picture, then we would req uire 2.5 sec­
onds to scan the picture. This 2.5 seconds
would produce our fi rst reconstruction pic­
ture. T he pictu re might be the stat ion oper­
ator sitting at his console. speaki ng. If he
were moving slowly, then it is reasonable to
suppose that 50% of the lines would be un­
changed from picture to picture, and that
only 20% of each other line as d ivided into
10 hit segments, is varying.

T he 50 repeating lines only take 50/ 4000
second to transmit. T he 80% of the othe r
50 Jines take 8 X 50/4000 second to trans­
mit. The 20 elements which need to be sent
individually in these lines take 20 X 50/4000
second. All of these would he followed by a
vertical retrace pulse, which req uires 1/ 4000
second. Tota lly then such a picture takes
only about 113 second to send. This means
that ~he molion wo uld appear jerky. but
semi-continuous and flicker free. A new pic­
ture would take 2.5 seconds. As the action
involved smaller areas of the frame, the re­
peat time would be faster, and the motion
(what motion remained) would he smoother
and less jerky.

Even as it is. th is system of coding would
prod uce a picture whic h would border o n
being satisfactory. T he picture would consist
of a fairly sharp picture of the other operator,
and as long as his motion was slight. it would
appear to he a perfectly normal TV picture.
If he moved, then the picture would begin to
break up, but it would never take more than
2.5 seconds to reconstruct the data. There­
fore, one could imagine realistic QSO's held
with th is sort of T V, and pict ures transmitted
which would give a decent television presen­
tation of the operator on the other end. Scene
changes would take time, but not too much .
and the reconstruction would give the appear­
ance of being a wipe scene change anyway,
whic h isn't had.

Data Transmission

Four thousand data points per second is
fairly easy to transmit on a s.s.b. size channel,
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11240 W.Olympic Blvd.,Los Angeles, Calif. 90064 213/477-6701
931 N. Euclid, Anaheim. Calif. 92801 71 4/772·9200
Buller, Missouri 64730 816/679·3127

"\Vorld's Largest D i.stributor of Ama teu r R adio Equipment"

IF YOU THOUGHT YOU COULDN'T AFFORD "GALAXY" .. . LOOK
•

AGAIN. THE FM·210 IS A TOP QUALITY AMERICAN MADE 2 METER
FM TRANSCEIVER WITH A PRICE TAG THAT ALL CAN AFFORD.
TH IS FULLY SOLID STATE, FET FRONT END TRANSCEIVER OFFERS
NO COMPROMISE PERFORMANCE FOR DIRECT OR REPEATER
COMMUNICATION S. ITS POWER INPUT IS A FULL 5 WATTS OR 10
WATTS WITH THE OPTIONAL AC·DC POWER BOOSTER. CALL, WRITE,
OR COME IN. LET US SHOW YOU THE SPECS . .. YOU'LL WON DER
HOW GALAXY DID IT FOR ONLY $1 99.95.

POWER BOOSTER: PROVIDES HIGH POWER OPERATION FROM
EITHER 12-1 4 VDC OR 11 7 VAC. MAKES AN IDEAL STATI ON
ACCESSORY - $49.00

WHAT WE HAVE ... GALAXY'S
NEW FM-210
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o HENRY (W6UOU) BOB HEN RY (WOARA) WALT HENRY (W6ZN)
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by sampling at 4 kc, and then putting on a
very good low pass filter. One could be sure
that the ve rtical retrace code was the maxi­
m um amplitude signal, so that this signal
could be clamped and used as the reference
to detcrmine the a.g.c, voltage. It would prob­
ably be desirable to use single side band par­
tially suppressed carrier, with some of the
carrier remaining 10 a llow properly phased
reconstruct ion of the signal. A reference
carrier is almost essential.

T his system is merely one possibility. T he re
are obviously man y varia tions, based on what
one would expect of the nature of the
redundancies, as well as various coding
schemes. Studies of the nature of various
codes could be made, and it may be deter­
mined what kind of assumptions about the
nature o f the picture will yie ld the best re­
construction on the average.

We could improve our coding in this
scheme furt her by increasi ng the code pos­
sibilities from seven to 343, which in pri n­
ciple gives us 7 x 7 x 7 possibilities, and
still asks for only a 30 db S/ N ratio. T his
means that We could repeat th is picture not
3 times/ second, but 9 times, which isn't too
far from a truly continuous picture. This is,
of course, much harder, though in principle
it would be done.

Probably, in a real system, we would have
problems because as time wore on, the inte­
gra ted opinion of the picture would deterio­
rate because the system has natural variations
in its reconstruction characteristics. It might
be necessary to send, say, 3 completely new
lines per picture. and update the reconstruc­
t ion continuously. This wouldn't decrease the
scanning time very much, and would prob­
ably improve the picture.

At any rate, there is certainly no hardware
exist ing to do th is sort of thing. I'm a theo­
retical physicist. not an engineer. Neverthe­
less. it seems fascinating to me to consider
the possibility that this so rt of work could be
done by amateurs, and that in so doing, they
could make a real contribution to the state of
the a rt . I would hope that someone might
a ttack suc h a project. If they would like to, I
will be glad to olTer any help I can provide
from the theoretical end.

Obviously, this is only one idea for a
codi ng system. The efficiency of a coding
may be calculated by computing the mini­
mum information required. and dividing that
by the information sent, in this manner cal­
culating how much of an improvement in
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channel capacity is still avai lable. Of course,
the type of coding may well depend on the
type of picture sent, and the use of this tech­
niq ue is more o r less rest ricted to h ighl y re­
dundant pictures.

Data Storage
The data storage device is going to be the

worst problem for construction. There are
various ways to attack this problem, the most
obvious being such exotica as memory ca th­
ode ray tubes. However, anothe r approach
might be used , by applying the prejudice
idea instead of the history. Suppose o ne
photographed a sample scene on a conven­
tional monitor and used the photo as the re­
construction basis, with the code refering to
the photograph rather than the reconstruc­
tion.

The photograph could be sent and averaged
many times so that its quality would be very
good . T he n, of cou rse, one could not move
the camera, nor could one show slides or
other things without the scanning rate de­
creasing to one picture every 2.5 seconds.
Still , this is an attractive idea for amateur
pictures, as the Q RM wouldn't affec t the
reference picture, one wouldn' t need very
expe nsive storage apparatus, and the quality
of the reference would be very good . A QSO
might consist of firs t conventional scanning.
and averaging fo r. say. one minute. Then a
polaroid picture would be made, inserted
into the refe rence apparatus, and the picture
reconstructed. A continuous reconstruction
storage device would then become desirable,
but not necessary.

T he rotating heads of a video tape re­
corder could be used for storage, but v.t.r.'s
aren' t very common yet. With only 10,000
data points to score per picture, o ne might be
able to adapt magnetic tape loops in some
way. But that's ha rdware, and is an interest­
ing problem for anyone who would like to
work on the concept. G ood luck ! •
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Instant Service Nets

WCARS MWARS ECARS
BY ED GRIBI ," WB6IZF

T H E three Services each reacted in a dif­
ferent manner to hurricane Cami lle that de­
vast ated the Gul f Coast in late August. A
WI) mobile 5 ca lled into :-'IIDCARS a nd
K9GP l\l on 7258 o n the morning o f the 18th
with some of the first words out of G ulfport.
K9GPl\I got some o f the other sta t ions in the
area working on the c risis and at 1030 hours
I\ II DCA RS gave the freq uency up to the
Mississippi Sideband Net which continued
operations handlin g impo rta nt emergency
tratTic. 1\11 DCA RS tr ied to reestablish on
7265 but as Secretary Ma rv, W9WWE, said
.. ." l\lJ DCA RS died here" . . . Somebody came
on WC ARS, 7255, on the morning of the 19th
a nd said th at the FCC had decl ared 7254 an
emergency freq uency so WCARS moved to
7258 for three da ys. EASTCARS stayed o n
7255 fo r the duration. Many individua l par­
ticipants in the several Services worked night
a nd da y thro ughout the emergency on several
bands and frequencies. Amate ur radio in
general came through again.

The reactions of the three d iffe rent Ser­
vices sugge sts some areas for futu re improve­
ments. EASTC A RS mai ntained ope ra tion
througho ut on 7255 with no apparent inter­
ference to any operations in the distressed
a rea. WC ARS bent over backwards to com­
ply with the FCC request to avoid 7254 by
mov ing up. MIDCARS was out of service
because the ir freque ncy was occupied by the
Mississippi Sideband Net. There's no ques­
t ion about the priority of frequency usage o f
stations and nets maintaining communica ­
tions in and to a disaster area. However,
there arc some gray areas invo lved here . No
emergency operations were heard on the
West Coast on 7254 a t any time so WCAR
was in no danger of any ac tual o r potenti al
threat of interference by maintaining its ser­
vice on 7255. Incidentally, the FCC directive
was a request, not an o rder-this is their

"229 Vivi an St., King City, Calif. 93930.
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usual procedure in such situations. I'm not
sure how the Mississippi Sideband N et occu­
pied 7258 as their publ ished net frequ ency is
394 7.5 . T he ARRL h a s a b a nd o ned its
N ational Ca lling and Eme rgency F requency
scheme and has sugges ted to its appointivcs
that the y utilize WC ARS, :-' lI DC A RS. a nd
EASTCA RS in the same fash ion in lieu
thereof. From the facts I have in hand. it
would appear that WC ARS. a nd perhaps
l\ll DCARS. should have mainta ined their
p ublished freq uencies in order to provide
maximum facil ities for serv ice during the-period .

Here a re some thoughts rega rdi ng such
situations in the future:

( I) A report brough t on the air o f an FCC
declara tion o f emerge ncy should not be the
sole a uthoritv for the QS Y o f an ac tive net

•

or service. Verification of the tex t anti mean­
ing o f the order from appropria te FCC autho­
ri ties is the best procedure.

(2) It is much better to maintain an existing
freq ue ncy as an open call ing freq ue ncy. If
required in extended emergenc ies. it is better
to establish a cont inuing emergency group
on a nearby frequenc y with se vera l stations
maintaining liaison with the prim ary fre­
quency.

(3) Anv active net or service should have
•

Ed Gribl,
WB61ZF
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procedures established 10 handle emergencies
or other contingencies. T his should include
alerting methods, freq uency designations,
and lia ison arrangements with groups such
as A RPSC and RAC ES. These emergency
plans should be tested and kept up to date.

In WCA RS we're trying to perfect such a
plan. Bo b Wh ite, WA6TYR, is Assistant Net
Coordinator in charge of Emergency Plan­
ning. Both is es tablishing procedures whe reby
7255, West, will have a maximum number of
strong, experienced control SIalions and well
placed mon itors on the frequ ency in the event
of extended emergenc ies. 7255 will then be
readil y ava ila ble to an y agency- A RPSC,
RAC ES, Red Cross. etc .v-thar requires the
services o f a calling frequenc y.

Brief Calling Procedures For
7255 And 725B

In case you came in late, this column is
devoted to news of " T he In stant Services"­
WCARS. ~ IIDCARS, and EASTCA RS. and
other amate ur radio Public Service activities.
These three groups mainta in 7255 (East and
West) and 7258 (Midwest) as monitored call­
ing and emergency frequencies for your use.
You should be acquainted with these calling
procedures:

" B H E AK · Il R E AK· BR E A K" - Emer­
gency only-used for messages having a life
and death urgency- such as highway acci­
denIs- ali sla tions stand by wh ile control
determ ines method o f handling. •

"IlHEAK·IlHEAK" - Priority or urgent
traff ic having a specific time limit. Traffic
hazards and obstructions a re priority.

" CO;\TACT" - Notifies contro l that you
wish to contact a station just heard.

"I;\FOR~I,\TIO~" - Notifies control
that you have information that ma y explain
or expedite traffic at hand or for any other
cont ingencies.

Your call letters only-the only proper way
to break fo r routine matters-never say
" break."

I ever transm it more than o ne brief sen­
renee without dropping your vox or m ike
button .

Always move all routine messages and con­
tacts a t least 4 ke. off of Service frequency.
De ath ~Ie:;~u r.:: e s-There's sometimes some
misunderstanding regarding the precedence
of death messages on amateur radio. Such
messages are never more th an low Priority.
After all, the person has d ied and there's
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nothing more that can be done for him. So
far as I'm concerned, the only justification
for using amateur radio for such messages is
lack of any other communications faci li ties
or poverty. Personally I never accept such
messages except under very extenuating
circumstances.

MIDCARS News lfrom Radio Watch)
NOl much has bee n reported regarding

M IDCA RS services rendered during the past
couple of months. I know there have been a
101 of urgent incidents handled-let Ron, W8­
NXD. know about them.

Here's the only one of which I have the
detail s: W70 X I mobile II (a D irector of
WCA RS) called in on 7258 requesting assis­
lance for vehicles involved in a non-injury
accident near Murdo, South Dakota , WA~­

C EZ, Control, could not copy so WB 6IZFI7.
Lander, Wyom ing. (Vice President, WCARS)
relayed the information to K~MSP who ca lled
the S.D. H ighway Pat rol. Even travel ing as
J do one gets an occasional opportunity to be
where the action is.

W4TZI. Carl Ruh, ~IIDCARS member
was elected to the Kentucky Stale H ouse of
Representatives. Congratulatio ns Carl.

~IIDCARS members have voted incorpo­
rate and establish 52.00 dues.

Quote from the Radio Watch: "There have
heen many requests to sta rt a SOUTHCA RS
for the southe rn sta tes. Would there be too
much confusion with all the Services? . ."
What's your reaction?

To join MIDCARS- send a QSL or card
and twelve six cent sta mps to W9WWE. Sec­
retary. ~1 idwest Amateur Radio Service. Box
82. Seaton. Ill inois 6 1476.

WCARS News Ifrom WCARS Sentinell
I was most impressed with the magnitude

of the " Bring ' Em Back A live!" program over
the Labor Day weekend . WA6 PCY opera­
ted from the Auto Club in Los Angeles with
K6MVF relaying and filling in fro m San
Diego. For the first t ime continuous of north­
ern Californ ia was provided by W6EAM who
orga nized a crew of stations to monitor and
rel ay reports to the Auto Club in San Fran­
cisco. " Bring 'Em Back Alive!" is a program
of presenting freq uent regular traffic, road.
and resort facilit ies on a maximum number of
broadcas t sta tions during any major holiday
so that motori sts will be alert 10 any potential
helping by co ntributi ng reports by mohiles
and base stations to fill in spots not covered
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by regular sources. The system seems to be
working well and expanding its coverage.
This is a great publ ic service program which
amateurs should joi n in any area where it is
esta blished .

WCA RS participants he lped a yachtsman
seriously injured by a swi nging boom in mid­
Pacific during the Honolulu race in Jul y.
WB6KDS and WA6NOA with the fleet re­
layed vital information on 20 meters through
the phone patch of W6VX to Long Beach
Coast Guard. He was transferred in 12 foot
seas to a cutter which sped him to a San Diego
hospital where he recovered q uickly. WA6­
HRI and WA60QW handled relays and liai­
son between 20 me ters and 7255.

WA 6BIU called in to report a ca r balanced
over the edge of a cliff ncar Big Bear Lake.
It's occupants were afraid to move for fear of
having the car topple over the side. With
WA6DOT as 7255 control, W6FJT called the
Ca li fo rnia H ighwa y Pat ro l. A wrec ke r
arrived at the remote mountain scene in short
order to pull the ca r and occupants to sa fety.

Some 21 other highway emergencies were
known to have been handled on 7255, West,
during the late summe r pe riod by a mult itude
of stations.

For information regarding \Vest Coast
Amateur Rad io Service mem bership send a
card to Wayne Nail. WB6CBW, President,
4924 Omar, Fremont, Cal ifornia 94538 .

EASTCARS News (from Monitor)
Holy smokes, this outfi t is exploding in

both membership and magn itude of serviees­
700 members as of the end of summer. D ues
o f 53.00 arc now being established and the
group plans to form a non-profit corporation
soon.

A hit-run accident involving the car ahead
got W4KX E mobile in pursuit of the driver
in Virgin ia. K3FEC patched him in to the
State Police. With the a id of two other motor­
ists the chased ca r was cornered and the offen­
ding d river held autho rie ies arrived.

WI C DY acting as control picked up two
calls in short order-WA4HWQ reported a
two-car acci dent in Maryland requ iring an
ambulance and wrecker and 30 minutes later
WAIl UF reported a motorcyclist off his
machine in Massachusetts.

K3EBM got an ambulance to the scene in
minutes for three girls in a ca r that went down
a 100-foot embankment. WA 3AES got the
same se rvice for a car with a woman pinned
underneath nc ar Bedford. Pennsylvan ia.

See page 104 for New Reader Service

ECARS monitor control to WI AW :
"What's your QTH old man?"

A number o f stations and nets helped in
a tornado disaster th at struck near Mayville,
western New York, on June 21. 6 and 2 meter
nets maintained local comm unica tions and
liaison with ECARS and other net s with the
aid o f emergency power. WA2BSG, WA2­
UKE, K2RIP, K2DPT, W2SB, K2ISN, WB­
2GBK, K2S\vr, WB2HCT, W2CDX, W B2­
HJ V, K2JQT, and K20KS were some who
participated.

ECA RS is considering moving to some
other frequency, perhaps 7252 or 7253. There
may be more on th is by the lime this colu mn
appears.

Fo r informa tion on joi ning East Coast
Amateur Rad io Service, send an SASE to
Rad io WBZ, Eastcars, Boston, Massachu­
setts 02 134.

Instanl Services Everywhere
Conside r me a mad dreamer if you wi ll ,

but I consider the achieveme nt of severa l full­
time monitored calling and emergency fre­
quencies to be one of the most important
accomplishments of amateur radio in the pub­
lic service field in recent years and th at there
arc many othe r possibbilities for extension of
th is type of se rvice. Similar services arc work­
ing in e vening hours on 75 meters. Wouldn't
it be great if there was a simi lar service o n 20
meters, perhaps with a little d ifferent format?
How about alternates on 15, and local cover­
age o n 10, 6, and 160? One of my favorites is
2 meter repeaters. They provide a natural
mode for local coverage in a 200 m ile circle.
Same goes for 220 and 432. Gee. I wonder
how long it will be before we ca n have instant
communication and instant service anyplace
o n the globe (and moo n and ... ?) via amale ur
sa telli te? Drcam on!

I'll sec you on 7255 o r 7258, your Nation's
two calling frequencies.

73, Ed, WB61ZF/ 6

Back Issue s
Back issues of CQ are available from our Cir­
culation Department. Issues in the current
year sell for face value (.75) and all others in
stock are one dollar each, postpaid. If the
issue is no longer in stock, photo copies of
specific articles are available at one dollar
each . Preferably, the entire issue will be sent.

SUBSCRIBE TODAY
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Light Switch (rear panel); Sensitiv ity: Better than AC. 12 volts DC (Negative Ground): Power Con sump·
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CONVERT YOUR Or.;

NOVICE RIG TO 1

M ANY hams begin their ventures into
radio with some sort of simple transmitter
and receiver. Later, when the ham receives
his general class license. he buys an s.s.b.
transceive r. T he novice rig thcn is either
placed on a shelf to collect dus t or is sold for
a low price.

Chances are your Novice rig can be con­
verted to 160 meter operation with only a
small expenditure of time and money. The
additional inductance required for 160 meter
resonance of the circuits does not take up as
m uch space as you might expect; it shou ld
be possible to fit the larger coils into most
Novice rigs. since these are not usua lly de­
signed with miniaturazation in mind.

The converson of the Heathkit DX-60
transmitter and HG- IO is desc ribed below.
and sugges tions are given for conversion of
other similar transmitters. Although the
author used the eight y meter position of the
bandswitch for conversion to 160, there is no
reason that the reader could not install a
bandswitch with one more posit ion and have
both 80 a nd 160 meter opera tio n.

V.F.O .
A tuneable circuit covering 3.6 to 4.0 mc

can be converted to a tuneable circuit fo r
1.8 to 2.0 mc by quadrupling the inductance.

· J4 14 Burnett Avenue, Ames, Iowa 50010.

Se e page 104 fo r New Reader Se rvice

The change in inductance reduces the reso­
nant frequency to one half of its original
value. Thus, a properly converted v.f.o. can
even use the same scale markings as before.

The HG · I0 uses slug-tuned coil forms. The
easiest way to increase the inductance of the
80 meter coil is to wind additional coil turns
around it. Winding one direction will increase
the inductance. a nd winding the other di rec­
tion will decrease it.

Begin by unsoldering the connection 'a t the
top of the coil. (Refer to fig. I.) Connect one
end of a # 26 ena me led wi re to this te rminal;

Fig. l - New wind­
ings on the HG· ] 0
oscillator co il to
modify it for 160

meter operat ion.
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Fig . 2-Modification of the driver tonk coil of
the DX-60 for 160 meter operation.

Transmitler Oscillator-Buffer
In the DX-60. this stage operates untuned

on 80 meters, and untuned operation on 160
was also found to be satisfactory. No modi-

some other components will have to be
changed. Try the following:

I) Do uble the feedbac k capacitance.'
2) Double (or more) the blocking induc­
tance (Lf.C.) .
3) Increase bypass capacitance.
T he above changes should be suffici ent to

restore 'a clear note. It is possible that onl y
one or two (or none) of the above changes will
be requ ired. In general. values used here will
not be at all critical. However. calibration
should not be done until the desired tone has
been achieved.

Fig. 3-DX-60 driver ci rcuit modificat ion for 160
meter operation. (A) O rigina l circuit. (BJ Addi­
tional coil added for 160 meter operation or (C)
and ad ditional winding over the origina l

winding.

Top view of the DX-60 driver stage modified for
160 meter operation.

tl f ope ra tion on both 160 meters and 80-10
meters is desired, it will be necessary to switch
these added capacitors out of the circuit when
nor on 160 meters.

then run it along the side of the coil for
approximately 3/ 4 inch. At this point begin
winding upward in a clockwise direction as
viewed from the top. A total of 32 turns are
required. Temporaril y secure the windings
with a piece of tapc. Solder the remaining
end of the # 26 wire to the wire which had
previously becn connected to the top of the
coil.

The fo llowi ng further changes will be reo
qui red in the HG- IO v.f.o.:

I) Repl ace RFC , with a 2.5 mh choke.
2) Repl ace RFC" with a 2.5 mh choke.
3) Shunt C C'O with a 390 mmf silve r mica
capacitor."
4) Shunt C" , with a 390 mmf silver mic a
capaci to r. I

Now allow the v.f.o. to warm up and then
calibrate it in accordance with the procedures
outlined in its instructional manual. Use the
3.6 mark for 1.8, 3.7 for 1.85. etc. When
fin ished and satisfied with its operation. per­
menently secure the coil by applying a small
amount of ord inary lacquer to the windings.

To convert other v.f.o.'s begin by increas­
ing the tank coil inductance. as in the HG- IO.
Remember that if the addi tional turns are
wound the wrong way. inductance will de­
crease and the resonant frequency will in­
crease. The proper direction in which to
wind them will probably have to be deter­
mined by tr ial and error. as will the number
of turns.

After resonance on the 160 meter band is
ob tained. if the signal is not a pure c.w, note.
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Other transmi tters can he modified either
as a bove, by adding a separate coil. or as in
the v.I.o., by wind ing over the old coil.
Physical layout of the driver will d ict ate
which is best. Refer to fig . 3 for wiring.

Final Amplifi er
The fi rst ste p in th e modificat ion o f thet

final amplifier is winding a new tank coil. The
new coi l for the DX-60 consists of 20 turns
of # 16 enameled wire wound evenly along
a 2'1z inch diameter cardboard form 2 inches
long.

Disconnect the old tank co il from the in­
sulator at the rear of the fin al cage. Slip the
new coil over th e old coil. Solder the 40
meter tap on the old coil 10 the front end of
the new coi l. T he rear end of the new coil
is then so ldered to the insulator.

Now remove th e ground lug fro m the top
of the post type LL choke and mount a two
lug terminal strip in its place. (Refer to fi g. 4 .)
Replace the 0 .00 I mf capacitor with a 0 .0 I
mf capacitor. connecting the end fo rmerly
connected to ground to one lug of th e te r­
minal strip. Connec t a 2.5 rna choke between
the lugs, and the lead from the post -type
choke to the second lug of the stri p. Also
co nnect the parasitic choke to the first Jug of
the terminal strip. Finally, repl ace C"" (under
chassis) with a 150 mmf capacitor. No modi­
fi cation of the loading contro l should he re­
q uired. Loading for 90 walls should occur
with the control set between I and 2 o n the
dial. (80 meters loaded between 3 and 4.)

To modify another transmitter. proceed as
follows:

I) Est imate the total capacitance used for
fu ll-power resonance on 80 meters by addin g
the shun! capacitance to the value of the
tuning capacitor mult iplied by the fraction

Modified final of the OX-60 showing the new
tank coil for 160 meter operation.
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Fig. 5-Modified circuit of the DX-60 finol. The
value o f the added capacitors across en and

C 2• ore determined as described in the text.

fie ations of this stage were required .
If this stage in the reader's transmitter is

tuned, increase the inductance as done in
the v.f.o. (above) or the driver (d iscussed
below) to bri ng the circuit to resonance on
the proper frequency. If, after resonance on
160 is acheived. the output is low, increase
the value of the input coupling capacito r
(from the v.f.o.) or the output capacitor to
driver.

Fig . 4- Mod if ied loyout of the DX-60 fina l 10
permit operation on 160 meters .

Transmitter Driver
Modifi cat io n of this stage of the DX-60 is

accomplished hy inserting a separate coil in
series with the existing coil to add the addi­
tional inductance .

The new co il was # 26 enameled wire
close wound for I~ inches on a 5/8 diameter
piece of dowel. The coil is mounted by force­
fill ing it between two shield plates, as shown
in fig . 2. The coil is connected by breaking the
connec tion between the band-switch and old
coil. and connecting one cnd of the new coil
to each. Some trial and error adjustment of
the length may be required to bring reso­
nance at the proper selling of the drive tune
control.

See page 104 for New Reader Service December, 1969 • CO • 4S



Push-to-Talk
After having operated a vo.x.t p.t.t. trans­

cciver, manual transmit switching o n a.m.
ope ration is likel y to seem quite cumhersome .
If the old coaxial relay is still available. a,
push-to-talk circui t can be easily connec ted.

T he first (and most diflic ull) task is re­
placing the old microphone connector with a
co nnector sui ta ble for your p.l.l. mike. In
the DX-60. this requ ired removing the fron t
panel. and separately punch ing a larger hole
in both it and the chassis.

Wire the relay according to fi g. 6. The
switch 5 1 (an econo my slide switch) can be
mounted by using short. heavy wire to con­
nect it to the relay.

A.m. p.t.t , operation is accomplished hy
sett ing the DX-60 functi on switch to AM and
5, 10 " .T.T. Depressing the p.t.t . button on the
microphone keys the relay. which in turn
keys the transmitter.-

Wire the circuit shown in fig . 6. Note that
the DX-60 operated the coaxial antenna rela y
bv switching the I 17 v.a .c, line feed. The- -
circui t of the fig. 6 req ui res a () v.a .c , relay
and with some types of antenna relays this
cha ngeover can be accomplished simply by
cha nging coils. If th is cannot he done. acquire
a 6 volt coaxial relay. Do not eliminate the
step down transformer. T I. and lise the 117
v.a.c, relay as this grounds one side of the
a.c. line to the chassis and can create the ex­
tremely hazardous condition of placing the
chassis of the eq uipment I 17 v.a .c. above
ground or at least cause you to hlow out
line fuses.

4) It is possible th at the values of the
coupling capacitor and/ or blocking inductor
will have to be increased . as in the DX-60. In
genera l. twice the previous value sho uld be
sufficient.

Operation
Operat ion of the transmitter on 160 is the

same as it was before on the higher frequen ­
cies. A c.w. monitor (and frequency meter) is
readil y obta inable by tuning the s.s.b. trans­
ceiver to the 80 meter harmonic o f the 160
meter signa l.

The autho r has used the lransmitter fo r
several months and has had no problems with
instability. key clicks, ch irp. etc. The rig puts
out a good signal, as verified by both a light
bulb and many QSO's from all parts of the
country. -
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of the amou nt it is closed. (Example: Shunt
capacita nce = 100 mmf. Tuni ng capacitor e

360 mmf, 2/3 closed . Tota l Capaci tance =
100 + (2/3 X 3(0) =340 mm f) Now add a
shunt capacitance of 340 to hr ing the new
total to twice th is value. 680 mmf.

2) Observe the position o f the load ing con­
trol o n 80 th rough 10 meters. orrnally. it
will follow a progression on the d ial as the
freq uency is increased . If there seems to be
enough room on the dial be low the 80 meter
posit ion. cha nces arc that no additiona l
capacitance will he required. If not. est imate
the value of the loading capact ance at fu ll
power on 80 meters (as above), and add shunt
capact ance to double this va lue.

3) Wind a coil simila r to the one descrihed
for the DX-60. and insert it in the ci rcuit.
Adjust its length to obtain proper tuning and
loading.

Coax ial relay assem bl y beh ind the DX-60. The
upper slide switch is 51for c.« . o r p.t.t. selection.
lowe r switch, added for receive r muting, is not

shown in a ny of the circui ts.

Fig. 6 -P.t.I circuit added to the DX·60 Switch
S1 se lects c.w. or p.t.t. operation with the DX-60

in the a.m. mode.
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AnTEnnA ADJUST·mEnT,

THE EASY WAY
BY W ILLIAM R. HOLLY,* WAIHDP

the base of the ante nna is very short Or you
have suffi cient voltage in the keying circuit,
yo u could dispense with the relay a ltogethe r
and key the tra nsmitter directly. Also, a 6 or
12 v.d .c, re lay with ba ttery or d.c, power from
the station recei ver or transmitter could be
easil y substitu ted for the a.c. relay.

Another possibi li ty, if you have a second
coaxia l feed line term inating at an antenna
near the one being adjusted. is to wire coax
connectors to your pill box switch and the
re lay and usc the coax as your ke ying line.
H using this latter mel hod with 117 v.a.c. be
sure 10 wire a neon pilot lamp from the
shielded braid of the coax to ground. When
you plug in the re lay lamp glows if the braid
and con nectors a rc on the hot side of the
AC line. Reverse the line plug in the socket
and the braid and connectors will now be on
the ground return side and the hOI lead will
be on the center conductor of the coax. See
figures I and 2 for details of the various
circuits.

Install ing, adjusti ng, and maintain ing the
antenna will probably always be the bane of
the ham's cxista nce but thi s simple idea will
en able o ne to spend less time adjusting and
mo re time operati ng. -

, ,

r - f- - l
I I
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I . I
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*42 Mobile Manor, Kitter'y. Maine 03904.

TO l(mlr. Key Jock

['-:_t I
I
I

I CHANGED the tap on the loading co il and
climbed down the ladder fro m the roof for
the fou rteenth time in the past hour, dragged
myself th ro ugh the house to the shack and
keyed the transmitter. T he S.W.r. bridge
needle hadn't budged a single millimeter. As
I contemplated taking up something less
strenuous than amateur radio, mountain
clim bing for insta nce, il sud de nly occurred
10 me that wha t I needed was a remote ke ying
circuit fo r the transmitter.

A lillie rummagi ng in the junk box yielded
all the parts necessary. I mounted a normally
ofT s.p .s.t . push button switch on the lid o f a
plastic pill bon lc, drilled a hole through the
bottom of the bottle, and pulled some lamp
eord thro ugh . I knotted the cord and con­
neeted the leads to the switch and sna pped
the cover on . At the transmitter end I con­
nected the lamp cord in series wi th the coi l of
a I 10 v.a .c. s.p .d.t. relay and a li ne plug. All
that remained was to wire the transm itter ke y
across the contacts of the relay, take the S. W. f.

bridge and the keying line out to the base of
the antenna and start adjusting at my leisure .
T ypical switch and relay wiri ng is shown in
fig . I .

If you don't wish to relocate the S.W.r.
bridge, the meter can be removed from the
case and extended. using lamp cord. so that
imm ediate indications arc possible.

O f course, if the run from your shack to

\
, I

To Sui t ob le Re loy VOltoQIl

Fig_ I -Simple relay arrangement used to key the
Ironsmilfer from a remote location.

Fig. 2-Use of on exist ing coax feed line to con­
trol the keying relay. If 117 v.e ,c. is used as
..hown, the braid must be on the cold side
(groundl of the line. If the NE-2 lights , reverse
the plug . The NE·2H comes complete with the
,,,,~ i sto r. If on NE-2 bulb is used, a lOOK re-

sistor is needed.
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Two units in the Collins 5-Line, the 755-38 receiver at the left and 325·3 transmitter at the right.

CQ Reviews:

The Collins S-Line
BY WILFRED M. SCHERER,* W2AEF

IThas been ten years to the month since CQ
last looked at the venerable Collins S-Line
equipment. When last examined, the S-Line
represented a fairly radical departure from
the usual equipment then available. In the

•
intervening years, much equipment has come
and gone from the amateur scene, but only
the S-Line remains intact, although greatly re­
fined from its original design. The years have
seen much growth in the quality and up­
grading of all amateur gear, but still the S­
Line maintains its popularity and esteem.
What is there about it? What is the mystique
that make the Collins label so desirable ... or
is it mystique? For the benefit of those who
would like to know more about this fine
equipment, and what the buyer gets for his
money, this review is presented.

There are special features in this equipment
that were originally developed or pioneered
by Collins for the attainment of a high order
of frequency stability, calibration and read.
out, as well as r.f. and i.I. selectivity. These,
along with soundly engineered design princi­
ples, have largely contributed to the success
of much of the present-day equipment in
meeting the special needs for more sophisti­
cated gear required for the now generalized
use of s.s.b.

· Technical Director, CQ.

See page 10 4 fo r New Reader Service

The Collins S-Line includes the 75S-3B
amateur-band receiver and 32S-3 transmitter
with 100 watts output for operation with
s.s.b., C.W., a.m. or RTTY. The equipment
also may be operated elsewhere in the 3.4-30
me range. Rather than go into a listing of the
various facilities included therein, we'll leave
these to be found in the following descriptions
which cover as many of the salient details as
space permits.

755-38 Receiver
As shown at the block diagram, fig. I,

double conversion is used in the receiver with
a tunable 1st i.f, of 3155-2955 kc and a fixed
i.L of 455 kc. The h.f. heterodyning oscil­
lator for the first conversion is crystal-eon­
trolled, while that for the 2nd conversion is a
v.f.o, which has a tuning range of 200 kc. As
a consequence, the receiver frequency range
is covered in band segments of 200 kc each.
The particular segment is determined by the
frequency of the crystal switched in at the
first conversion oscillator,

The heterodyning frequency is 3155 kc
plus the frequency desired at the low end of
the desired 200 kc segment. For example: the
3800-4000 kc segment requires a heterodyn­
ing frequency of 3800+3155 kc =6955 kc.
A 3155-2955 kc i.f. is then produced by input
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Fig . l -Block diag ra m for the 755-38 rece ive r. See text for special deta il s. Ext re mes of the
v.f.o . range are 1.35 kc highe r for I.s.b., and 1.35 kc lower for u.s .b. Tuned circuits are used
in pla ce of mecha nica l f ilte rs for 5 kc b.w. on c .m. Mechanica l filters a re 2. 1 kc for s.s.b ., 200

or 500 c.p.s, for c.w,

signals of 3800-4000 kc (6955 - 3800 kc =
3 155 kc, and 6955-4000 kc= 2955 ke).

T here a rc 14 crystal posi tions providing
coverage of 3.4-3.6, 3.6-3.8, 3.8-4.0, 7.0-7.2,
7 .2-7 .4, 14 .0-1 4 .2, 14 .2-14 .4 , 14.8-1 5.0 (for
WWV), 2 1.0-2 1.2, 2 1.2-2 1.4, 2 1.4-2 1.6, 28.5­
28.7 me, plus two spares for other 10·meter
band segments. Crystals for all 12 ranges arc
supplied with the set. By substi tu ting other
crystals, different segme nts may be obtained
in the 3.4-5.0 and 6.5-30 me spectru m. On
bands above 12 me the oscillator freque ncies
are doubled, so the crysta l frequencies then
are half the req uired heterodyning fre­
quenc ies.

The v.f.o. range is 2700-2500 kc, which
with the d . input of 3 155-2955 kc at the 2nd
mixer produces the 2nd d. of 455 kc (3 155
-2700 ke = 455 kc, and 2955 -2500 kc e
455 ke). A 3 155-2955 kc ban dpass ci rcuit is
used between the two mixe rs.

Selectivity is obtained at the 2nd i.f. Fo ur
different degrees of ba ndwidth may be selec­
ted . For a .m, a bandpass of 5 ke is provided
usi ng transformer coupling t hroughout.
Mechanical filters with sha rp sk irt selectivi ty
a re used at the i.f . input for other bandwidths.

The receiver is supplied with a 2.1 kc job
that has a 2: I shape factor. Optional mech­
anical fil ters may be installed at two othe r
selectivi ty positions for individual bandwidths
of 200, 500, 800, 1500, 3100, 4000 and
6000 c.p .s. T hus, the selectivi ty can be opti-
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m ized for any mode of opera tion-c.w.•
RTTY. s.s.b. or a .m.

To further enhance selectivity and combat
certain interference situations. 3 variable re­
jcction-notc h filte r also is used at the 2nd i.f.
Th is fi lter is a Q-mu ltiplier which is an active
element that provides a very high-Q setup
which produces a deep and narrow slot. 1

A d iode envelope de tector is used for a .m.
and a single triode product detector for c.w.,
s.s.b. or RTTY. T he re are two b.f.o.'s. One
is crystal-controlled with either of two crys­
tals, 2.7 kc apart, that may be switched to
allow I.s.b. or u .s.b. reception with s.s.b. on
any ba nd . When sideba nds arc thus changed ,
a diode switch simultaneously cuts in or o ut
a padder in the v.f.o. that likewise shifts the
v.f.o. frequency 2.7 kc and thus avoids the
need for manuall y retuning the v. f.o. in
either case.

The ot her b.f.o. is a self-exci ted tunable
affair that permits the opti mization of a beat
note for various needs with c.w, or RTTY
reception. It is tuned by mean s of a variable­
capacita nce diode as shown at fi g. 2.

"The principle of Q-multiplier operation may be
found by reference to:
Villard & Rorden, 'Flexible Selectivity for Com­
munications Receivers", Electronics, Apr. 1952,
page 138.
Chaplin, "Flexible I.F. Channel Selectivity", CQ.
Oct . 1953, page 31.

Scherer, "Q.Multiplier". CQ. Jan. 1955, page I I.
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Top view of the 755-38 receiver. The h.I, heterodyning crystals plug into the board at the lower
left. The v.f.c. is at lower center. The small square can a t the right of it is the Q -multiplier
notch filter. A box shield covers the mechanical-filter positions at the right of middle cente r. The
long bracket, seen vertically at the left, supports the rock used for gang-tuning the pre selector

inductor cores.

A.g.c. is obtained from a diode rectifier
and is a delayed system (for weak signals)
with a choice of a fast or slow release. The
r.f. gain controls a d.c. bias applied to the
a.g.c. line . Muting is handled by a blocking
bias.

Fig. 2-Setup for the vor ioble b.t.e. in the 75S­
38. It is tuned by the variable-capacitance diode,
0 1• The diode's capacitance is controlled by
a d.c, bias varied with R1• The bias-supply volt­
age is held constant by Zener diode, O2, oper­
ating from the + 140 v, regulated line. A scole
at the b.f.e. control is calibrated in 1 kc steps
with special points indicated as initial references

for RTIV.

The a.f', amplifier setup has a 4-ohm out­
put for a loudspeaker, a higher-impedance
one for headphones and 500-ohms for other
needs such as anti-vox for the transmitter. A
jack is provided for feeding a sidetone-rnoni­
tor signal from the transmitter to the a.f.
amplifier input.

A unique arrangement is that when the
selectivity switch is at one of the c.w.-filter
positions, it cuts in a capacitor across the a.f.
amplifier input which reduces the nominal
upper limit of the a.I, response from 3 kc
down to 1.5 kc, thereby minimizing back­
ground noise.

Sil icon-diode rectifiers are used in the
power supply which furni shes potentials of
140 and 190 volts, plus a zener-regulated 140
volts for the oscillators. The use of compara­
tively low voltages minimizes power con­
sumption and heating and places less stress
on components.

Special Features
Among the original special features, to be

found in the 75S-3B is the tuning concept
associated with the conversion scheme.

Double conversion has been used as far
back as the late '20's for the attainment of
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high. image rejection with an h.f. 1st i.f. and
high selectivity with an l.f. 2nd i.f., but as far
as we know, Collins was the first to com­
mercially employ a tunable or variable 1st
Lt. where a variable heterodyning oscillator
is used at the second-conversion mixer, rather
than at the first-mixer. This allows the v.f.o.
to be operated at a comparatively low fre­
quencies where frequency stability can be
attained more readily than at the higher fre­
quency that would be required if the v.f.o.
were used at the first-mixer, particularly on
the higher frequency bands.

Furthermore, the v.f.o. always functions
on one single frequency range, providing the
same tuning rate and incremental calibrations
for all bands.

The various band segments are selected by
switching in different crystals at the first-con­
version oscillator as previously described. The
use of crystals here contributes to the overall
stability of the equipment.

A Collins development that further con­
tributes toward high stability is the v.f.o.
itself. This is a permeability-tuned oscillator;
that is, the frequency is varied by moving a
powered-iron core in or out of the oscillator
inductor and accordingly changing the circuit
inductance and frequency, rather than by
tuning the tank with a variable capacitance.
This reduces the required number of turns
fo r the inductor and enables-a high Q to be
had. This, along with high-fixed capacitance,
aids stability.

Capacitance tuning, on the other hand,
usually is a lower-Q system and may be more
subject to the effects of temperature Or hu­
midity changes that affect the capacitor ele­
ments or the dialectric between the capacitor

Bottom view of the 755-3 B.
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plates. Also, microphones are often experi­
enced with capacitor tuning.

In the permeability-tuned oscillator (p. t.o.)
the winding pitch of the inductor ca n be
precisely adjusted at the time of manufacture
so that the frequency tuning varies at a
linear rate in accordance with the rate 01
travel for the core, making it possible to
provide uniform and accurate calibrations
which in this case are in I kc steps.

Another system introduced by Collins into
commercial communication receivers, in a
way now widely used in amateur gea r, is "pre­
selector tuning" whereby the d. circuits are
tuned or peaked separately from the fre­
quency tuning', permitting superior front­
end performance without the problems of
range switching, alignment and tracking with
the oscillator. Here too, the Collins gear em­
ploys permeability tuning, providing a hi-Q
that improves front-end selectivity. More
uniform gain is also realized over the entire
tuning range.

The cores of the inductors for the various
circuits and ranges are ganged together to
one control. On the 755-3B, five ranges are
automatically switched, as needed, by the
heterodyning-crystal selector to provide r.f.
tuning anywhere over the range of 3.4-30 me,
The crystal-oscillator ou tput is also tuned,
with frequency doubling used for injection
frequencies on bands above 12 mc.

Another Collins development is the mech­
anical filter. Its principle of operation is
based on "magnostriction", a detailed ex­
planation of which along with a description
of the fi lter will be found elsewhere.'

T he attributes of the mechanical fi lter are
that it can be fabricated with uniform and
steep skirt selectivity, with a minimum
amount of passband ripple and with shape
factors approaching that of the ideal filter. It
is a stable device, requires no tuning adjust­
ments and is very small in size.

It also is worthy to note that the first use
of a Q-multiplier rejection-notch filter in
manufacturered gear was made in one of the
earlier Collins receivers.

2[0 the early days of the superterodyne receiver
and before the advent of the ganged variable
capacitor. r.f. circuits were individually tuned
independently of the oscillator tuning. Later on.
outboard manually-tuned r.f. pre-amplifiers
were used by amateurs not only for adding gain
to soup up a receiver, but also as a pre-selector
for improving image rejection.
3Roberts. "Mechanical Bandpass Filters for I.F.
Ranges", QST, Feb. 1953, page 23.

See page 104 for New Reader Service
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Fig. 3-Bloek diagram for the 325-3 transmitter. The 6146A tubes in the p .c, operate in class AB,.

325-3 Transmitter
A block diagram for the 32S-3 transmitter

is shown at fig. 3. The conversion scheme is
the same as that used in the 7SS-3B receiver,
but the sequence is in reverse. The s.s.b.
signal is generated at 455 kc with the 1st con­
version made to 3155-2955 kc in conjunction
with the v.f.o. The 2nd conversion is made
to the 3.4-30 mc output frequencies in con­
junction with the crystal-controlled oscillator
frequencies . Sidebands are switched in the
same manner as described for the receiver.

The balanced modulator is a ring type that
employs four silicon diodes. Not usually in­
corporated in amateur equipment, but used
here are balanced mixers for both conver­
sions. In each case these suppress the oscil­
lator-injection signals, thus minimizing the
poss ibility of certa in spurious-output
responses.

The Ist mixer employes two triodes with
the s.s.b, signal fed to the grids in push-pull.
The v.f.o. signal is fed to the grids in parallel.
The triode plates operate in push-pull. Two
triodes also are used at the 2nd mixer with
the i.I. signal fed to the grid of one triode,
while the h.f.-oscillator signal is fed to both
the cathode of this triode and the grid of the
other one. The triode plates are connected
in parallel.

Both the driver and the p.a. are individually
neutralized. A feature here that ensures better
linearity and low distortion-product levels, as
will be noted later, is that r.f. feedback is

used from the p.a. output back to the driver
cathode as shown at fig. 4.

A Pi-network is used at the p.a. output
with an adjustable loading control for match­
ing to loads of 30·80 ohms with a maximum
s.w.r. of 2: I. Permeability tuning is utilized
at the low-power stages with all the inductor
cores ganged together to provide "exciter"
tuning in the same way as preselector tuning
is used in the receiver. A bandpass-coupling
setup is likewise installed between the mixers
for the 3 I55-2955 kc i.f,

A.l.c. voltage is obtained in the usual man­
ner by rectifying an a.f, component (during
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Fig. 4-R.f. feedback circuit used in the 325·
3 . R.f . output from the p.o. plotes is fed bock
to the driver (V,) cathode through a dividing
network consisting of C3 , c... eSI & C, . The
proper voltage and phose relationships at set by
C.. for coincidence of p.e. grid-current dip with
plate-current dip at resonance. c., C2 & C,
comprise the neut ra lizing circuit for the driver.

Unrelated driver circuitry is not shown.



modulation) from the grid return of the p.a..
caused as soon as overdrive or grid current
tends to set in. Fast-attack and slow-release
time constants prevent overdrive on initial
syllables and hold the gain constant between
words. The fast a. l.c. voltage is applied to V.
(1st r.f. amp.), while the slow one controls
Va (455 kc amp.). This setup, plus the appli­
cat ion of a.l.c. to t wo stages, instead of only
one, results in better-than-usual a.l.c, perfor­
mance as attested by the performa nce data
given later. A jack also provided fo r a.l.c.
voltage from a linear amplifie r. The degree of
a.l.c. or compression is indicated in db on the
panel meter.

Push-to-talk or built-in v.o.x. operation
may be had using typical circuitry which in­
cludes an antenna-changeover relay. A handy
feature is that the v.o.x, controls are easily
accessible when the cabinet cover is lifted,
and the controls are equipped with small
knobs. No inconvenient screw-driver-adjust
controls are involved. T he p.t.t. circuit may
be opera ted by a button on the microphone
through the mic jack, or by a separate con­
trol, such as a footswitch, plugged into a jack
at the rear of the unit.

For c.w. operation Or tuneup an EMiSSION
switch disconnects the carrier-oscillator out­
put from the balanced modulator and applies
it directly to the signal input of the Ist mixer,
thus bypassing the modulator and the mech­
anical filter. The I.s.b. crystal is used during
these modes.

The r.f. is keyed at the 2nd mixer using
the grid-block method. The power circuits
and the antenna relay are actuated by the
v.o.x. relay the control tube for which is
keyed by the signal from a sidetone oscillator
which operates at a frequency of about 750
c.p.s. The a.I, oscillator runs continuously and
its output is fed to the 2nd a.f. amplifier which
is keyed on and off simultaneously with the
2nd mixer.

The time constants on the blocking-bias
line are such that the a.f. amplifier keying is
accomplished with a fast attack, while that
for the 2nd mixer has a slower attack . When
the key is closed, the a.f. amplifier, and hence
the v.o.x., are actuated with a fast rise time
slightly before the mixer for which the rise is
a bit slower. The release times for both stages
is about the same.

The overall result is one that provides
sharp sidetone keying and fast pickup of the
antenna relay plus shaping of the r.f. signal
for minimizing key clicks. In addition, a
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variable resistor makes it possible for the
operator to adjust the r.f.-keying time Con­
stants, primarily on the release, to enable a
choice to be made at will between various
degrees of hard or soft keying. This control
is accessi ble next to the v.o.x . control s.

A jack on the rear of the set goes to the
a.f.-amplifier output to enable the sidetone
signal to be fed to the receiver for monitoring
with headphones or a speaker. The sidetone
level may be individually adjusted by an
internal control in the transmitter.

Operating power for the transmitter must
be obtai ned externally for which the require­
ments are: 800 v.d.c. at 230 rna (p.a, plates);
275 v.d.c. at 190 rna (p.a. screens and low­
power stages); negative bias adjustable for
-50 to - 90 v.d.c.; plus an y of the following
heater sources: 6.3 v.a.c . at 6 a.. 6 v.d.c, at
6 a., 12-14 v.d.c. at 3 a., 24-28 v.d.c. at 1.5 a.
These potentials are available from Collins
power supplies 516F-2 (for 115/230 v.a.c.
50/ 400 c.p.s.), MP-I (for 12 v.d .c.) and
51 6E (for 24 v.d .c.).

A preventive measure in the transmitter
against accidental bodily shock is a mechani­
cal grounding switch that short-ci rcui ts the
h.v. line when the p.a. enclosure cover is
removed. This qu ickly discharges the filter
capacitors and maintains the short on the line
should high voltage otherwise be present.

Transceiver Operation
Jacks are provided on both the 755-38 re­

ceiver and the 325-3 transmitter to enable
the transmitter frequency to be controlled
by the receiver v.f.o. and heterodyning crys­
tals, thus allowing on-frequency transceive­
type operation instead of independent fre­
quency control of each unit.

Facilities also are provided through jacks
on both units to enable 50 and 144 mc opera­
tion with a v.h.f. receiving/ transmitting con­
verter, the Collins Model 625-1.

Construction
The fine construction and workmanship

found in the Collins gear, along with its re­
finements and excellent performa nce (as well
as the cost) have instilled many to call it the
Cadillac of amateur equipment. While this
may be a matter of personal opinion, there
does appear to be something about this equip­
ment that makes one feel he is handling a
product that bespeaks of rich quality.

The light-weight aluminum, yet rugged,
perforated cabinets have a fl awless baked-
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Top view of the 325-3 transmitter. Much of it is like the receiver, except for the p .c. compa rtment
which has been uncovered (a t upper right) and the v.c.x. controls on the broc ket at lower center.

I

enamel finish in light gray and the equipment
panels are dark gray with a simulated-leather
fini sh that has a rich appearance and which
is not subject to finger marks. The labelling
consists of white lettering or numerals ern­
bossed on a smooth embossed back-ground
surface. The knobs are black with a satin­
like finish, are easy the grip and manipulate
and have a solid and comfortably smooth
feeling. High quality panel meters are used.

A nice convenience is that the screw holes
in the p.a.-enclosure cover are slotted with an
over-size hole at one end. This permits the
cover to be removed by slightly loosening the
screws, sliding the cover to one side and
lifting it off. Removal of the screws is not
needed, lessening chances of their being mis­
placed and eliminating the chance of strip­
ping the threads in the enclosure.

The chassis a re made of heavy-gauge alu­
minum with a brushed finish. The -tubc soc­
kets arc identified by the schematic designa­
tion and tube-type . Other chassis components
also carry the schema tic designation, while
all connectors arc marked as to their func­
tion. T hese connectors are phono jacks for
convenient and rapid installation of inter­
connecting cables which are supplied with
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attached plugs. Also included with the units
are bristol set-screw wrenches.

An interesting factory procedure is that
upon completion of each unit , it is subjected
to a vibration test during which it must re­
main operational. A heat run also is made,
subjecting the unit to 24 hours of alternately
being turned on and off at preset time in­
tervals.

An example attesting to the durabil ity and
reliabilit y of the Collins gear, is Gus Brown­
ing's experience on one of his DX-peditions
where his S-Line gear accidentally got a solid
dunking in the briny sea; nevertheless, after
a hosing with fresh wa ter and a d rying in the
sun. the equipment was still operational to
enable the expedition to be successfully com­
pleted. As a testimony to this, we unde r­
stand that Gus's dunked gear has been on
d isplay at the Collins plant.

Operation and Performance
Except fo r one situa tion, handl ing the 75S­

3B receiver is done in a conventional manner.
Since we have been accustomed to receivers
wherewith the standby position disables the
set at all times, it was not at fi rst realized that
the 75S-3B must be placed in the standby
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Bcttcm view of the 325-3.

position to allow it to be muted during trans­
mit, while still leaving it operational on re­
ceive. This necessity is given in the instruc­
tions only for "Transceive Operation with
32S-Transmiller." There are no instructions
in this respect for normal operation with in­
dividual frequency control of the receiver
and transmitter which is the setup we initially
attempted.

The fi ne performance is indicated by the
following results of measurements and ob­
servations made on the unit on hand (ratings
where given in the manual also are indicated).
Sensitivity: 0 .1 uv or better for 10 db S +N/N
with s.s.b. (rated at 0.5 pv). Band-to-band
gain: within 3 db related to 14 me, Image
Rejection (rated at 50 db min.): 76, 74, 62,
54,46 db on the 3.5, 7, 14,21 ,28 mc bands
respectively. I.f. Signal Rejection (3100 kc):
45, 74, 90, 98, 99 db on above bands respec­
tively. I.f. Signal Rejection (455 kc): over
100 db, except 88 db on 7 mc. Internal
Tweets (rated at I pv max.): 0.3 pv equiva­
lent at 7045 kc, 0. 1 pv at 3650 and 14995
kc, No others found in amateur bands. Other
Spurious Input-Signal Responses: - 60 db.

Selectivity (as rated): Sis.b, 2.1 kc at 6 db,
4.2 kc at 60; A .m. 5 kc at 6 db, 25 kc at 60
db. Unwanted Sideband Suppression (2. I kc
filter): 50 & 65 db at 0.5 & I kc respectively
on l.s.b. and 55 & 70 db on u.s.b, Rejection
Notch: 55-60 db over its range. In this re­
spect it should be noted that during on-the­
air operation. the maximum effectiveness of
the rejection notch (and sideband suppres­
sion) occurs when the r.f. gain is turned down,
so that little or no a.g.c. is in operation; other­
wise the a.g.c. may tend to defeat the purpose.
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This also applies to other receivers as well.
A.g.c. Characteristics: r.f. input changes

of 0.1-1 pv (20 db), 1-10 uv (20 db) and 10­
100,000 pv (80 db) resulted in a.f. output
changes of 20, 8 and 10 db respectively.
Approximately 0.1 second fast- and 1.0 sec­
ond slow-release times from an $09 signal.
Smooth slow- a.g.c. operation was found with
s.s.b, without adverse popping or pumping
effects. Strangely though, is that the receiver
recovery with transmissions during c.w.
break-in was fas ter with the slow a.g.c. than
with fast.

S-Meter: 50-100 pv for S-9 reading,depend­
ing on band (rated at appx. 100 pv). The
meter also is calibrated in db with $09 repre­
senting about 40 db over I pv at zero me ter
reading. Each S-unit is about a 4 db change.

Signal-Handl ing Capabilities: Side-by-side
comparative measurements with the best re­
ceiver we've run across in this connection and
one with like sensitivity to that of the 75S-3B,
indicated the r .f. intermodulation character­
istics of the 75S-3B on all bands were not
quite as good. On the other hand, cross modu­
lation and desensitization were slightly better
due to the superior front-end selectivity of
its permeability-tuned r.I, circuits. Blocking,
due to overload, was on a par for both re­
ceivers. Actual figures for all the above are
not given, inasmuch as no set of standa rds or
specification methods have yet been set up by
the amateur-equipment industry.

Frequency Stability (rated at within 100
c.p.s. after warmup): Checking a different
band the first th ing on different days and
start ing at an ambient of 70 ' F., the overall
30-minute warmup drift was a maximum of
200 c.p.s. with a 10 c.p.s. or less change dur­
ing the next 4 hours. Variations in warmup
drift were traced to the different heterodyning
crystals in use for each band. With line-volt­
age changes of :l:: 10%, the frequency held to
within 10 c.p.s. on any band. Dial accuracy
and Linearity-within 500 c.p.s. at each 10
kc point when indexed against calibrator
signal at midscale (rated at I kc).

Transmitter

Operation of the 32S-3 transmitter is
easily conducted once you catch on to the
switching and adjustment procedures.

When the receiver and transmitter have
been set up with the proper oscillator-inter­
connecting cables for transceiving, either
transceive or independent (split) frequency

See page 104 for New Reader Service



O rder From: Book Division of Cowan Publishing Corp.
14 Vanderventer Ave., Po rt Washington, L.I., N.Y. 11050

Only $1500 POSTPAID

December, 1969 • CO • 57

-W2AEF

selected delay) or manual operation (with
p.t.t. switch); however, relay clattering with
full break-in was somewhat annoying. The
keying characteristics were fine and by
listening on a nearby receiver, the effects of
the wave-shaping adjustment on eliminating
key clicks or otherwise altering the character­
istics was quite evident.

The frequency stability was essentially the
same as that of the receiver. So was the cal i­
bration accuracy; in fact, during independent
frequency control of each unit, we could set
the transmitter-v.f.o, dial to the same fre­
quency reading indicated at the receiver dial
and come on frequency within the ballpark
for s.s.b. operation.

Normal provisions for frequency spotting
are use of the low-power stages, only, to zero
beat the signal against the receiver for c.w.;
while for s.s.b. to talk yourself on frequency
or zero beat the acoustic feedback between
microphone and loudspeaker.

Audio Frequency-Shift Keying (AFSK)
may be had using an a.f. level not exceeding
80 millivolts. External cooling must be pro­
vided for the p.a. tubes during this mode.

The size of each unit is 6%6" X 14* " x
II \I.z" (H.W.D.). The 75S-38 weighs 20
pounds, the 32S-3 weighs 16 pounds. The
516F-2 a.c. power supply is 6%. x 9'Vo" x
II \I.z" (H.W.D.) and it weighs 30 pounds.

The Collins 755038 receiver is priced at
$795. with 2.1 kc mechanical filter. The 32S­
3 transmitted is priced at $865 with all
needed cables for interconnecting with the
receiver. Both units are supplied with 12
crystals for the band segments indicated in
the text. The 516F-2 power supply is priced
at $153. These are products of Collins Radio
Company, Cedar Rapids, Iowa.

BOUND VOLUMES OF CO AVAILABLE!
One full year of CQ [Jan-Dec 1969) handsomely hand bound
represents an excellent addition to your library, a guarantee
against missing issues as well as being a thoughtful and exciting
gift for a fellow ham. Available Jan . 31.
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operation may be quickly had by flipping a
switch on the transmitter panel that disen­
gages or engages the transmitter v.f.o. as the
need requires. When this v.f.o. is disabled,
its dial lamp is extinguished. The receiver
crystals are used for both types of operation.

Should it then be desired to use independ­
ent frequency control with different band
segments on receive than on transmit, such
as may be needed for working out-of-band
DX stations, besides flipping the v.f.o, switch
for transmitter-v.f.o. use, you also have to
lift the transmitter cover and rearrange the
crystal-oscillator cables to enable the different
heterodyning crystal to be used in each unit.

Independent frequency control is recom­
mended for c.w, If transceive operation were
employed for c.w., the receiver and trans­
mitter frequencies would differ by an amount
depending on the beat note for which the re­
ceiver is tuned and the actual frequency used
at the b.f.o. The frequency offset could be
anywhere between zero and about 2 kc.

Functioning at the rated d.c, input of 180
watts on tuneup, the r.f. output for the 32S-3
was at least 100 watts on all bands; slightly
higher with p.e.p. Unwanted-side-band sup­
pression was essentially the same as that for
the receiver. Carrier suppression was stable
and greater than 60 db.

3rd-order distortion products (rated at 30
db down from two-tone full output) were 37
db down even with 15 db of a.l.c.! This is at
least 7 db better than we've run across with
exciters using 6146's or other tubes, even
when operating with little a.l.c. or below flat­
topping. This is where the r.f. feedback setup
and the excellent a.l.c. of the 32S-3 really
show up to advantage.

It was possible to work with c.w, break-in
(no v.o.x, circuit delay), semi break-in (with
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chasing OX t o tell him not to buy Don MiI1er's
D X HAN D BOO K. It 's a good Investment.
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Popular Electronics reviewed our Amateur DX
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FSK FOR THE

TRANSCEIVER
BY ROBERT H . JOHNSON,* W9TKR

,

A PROBLEM facing many budding RTIY
enthusiasts, after getting the equipment set
up to copy off the air, is how to key the trans­
mitter. After all, it was great fun to copy the
amateur signals, and maybe the AP and UPI
services, but the urge to be able to transmit
and actually communicate using this fascin­
ating mode soon causes a search for the best
method of keying.

There are a number of excellent reference
books and many articles in the amateur pub­
lications covering various methods but none
that refer specifically to transceiver circuits.

Here is a method of keying or frequency
shifting those transceivers which use a Vari­
cap diode for offset receiver tuning. This
article will deal specifically with the popular
Eico 753 transceiver, but could be applied to
any transceiver with similar circuitry.

The simplicity of the circuit will appeal to
the majority of us who would like to keep
the mechanical changes to a minimum be­
cause of the resale value. The circuit modlfi ­
cation in the transceiver consists of one minor
wiring change, which can easily be restored
to the original. The addition of a small phono
jack to the rear lip of the chassis is easily
done, as there is sufficient space near the octal
power plug.

' 505 South Elmwood, Waukegan, Illinois 60085.

" . R,. Revr. OHw'
RY, 2.

r-- -- - - -
I V.F.o, PO C. Boor"d To Vr.Q

••• I Tonk CIrc UIt

R.. I ~ ~Ol3' I '.' L,
I

~tj.- i ': :::- c"
I 1' .00,

Fig, I-Original receiver offset circuit in the
Eico 753 transce iver.

See page 104 for New Reader Service

The control circuitry for adjustment of
the frequency shift, and transmit! receive
switching is contained in a small Minibox
which may be located adjacent to the tele­
type printer for easy accessibility from the
RTIY operating position. Again, simplici ty
is evident, as the box contains only three
components, a fixed resistor, a d .p.d.t. switch,
and the frequency shift potentiometer.

Theory Of Operation
Figure I. shows the original receiver offse t

tuning circuit, which s part of the v.f.o. The
control R" allows the receive frequency to
be offset from the transmit frequency by up
to ± 10 kc, by controlling the bias on the
Varicap diode, CR n.

Normally, during transmit. the bias on
CR. is taken from the fixed tap on R " so that
the transmit frequency is not varied by the
setting of the receiver offset control.

We will use the Varicap, CR., to frequency
shift the v.f.o. d uring RTIY opera tion, and

Interior view of the f.s.k. control box showing
component placement. The 0 .01 disc by passes

the jack.
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Fig. 2-Control circuit and the revised trans­
ceiver circuit for f .s.k. operation of the Eko 753

or similar transceivers.

J .Ptlofto T8 I
Jack

J .

/ ••, 0 0 0 0 0 0
• {j .~-t. <J~ ·1 @z. .~- : -{rli 0 0

.... ,
Fig. 3 -Rear view of a portion of the Eko 753
cha ss is showing the best location for the new

phono jack.

FSK Adopter
The control circuits are contained in a 4'

X 2\4' X 2\4 ' Minibox. The IK pot and
the d.p.d.t. switch are mounted on the front
of the box. and the three jacks are mounted
on the rear. Wiring is not critical , as we are
dealing only with switching of d.c. potentials,

Suitable jumper cable. must be assembled
to match your choice of jacks. Cable # I from

Transceiver Modification
Remove the chassis from the cabinet and

place it bottom side up on the bench. Locate
a position for a phono jack on the rear lip
of the chassis. between the terminal board Ja
and the octal plug h, and approximately in
line with I s. Make sure that it will clear the
two terminal board TB,. See fig. 3. Use a
small pilot bit first. and then enlarge to 114'.
Be very careful to reroute any wiring that
might pass behind the hole location, so that
you do not damage the wiring while drilling.

Mount a phono type jack in this hole.
Phono jacks for single 1/4' hole mounting
are available from most supply houses.
Mount a small stand-off insulator or single
terminal board on one of the mounting
screws on 10. Connect a I mhy r.f. choke
from this point to the center terminal of the
new jack. A 0.005 disk capacitor was also
connected from the center terminal of the
new jack to ground.

A length of hook-up wire should then be
run from the r.f. choke connection at the
standoff insulator. and routed back through
the cable harness, past RY. to point "A" on
the v.f.o, p.c. board. Point "A " will have an
existing green wire which runs to relay RY•.
Solder the new wire to point "A" along with
the green wire. Use a small pencil type iron.
and do not apply excessive heat.

This completes the transceiver modifica­
tion, and the control box may now be as­
sembled. The transceiver v.f.o. alignment will
be checked upon completion of the control
circuitry.

R..

i 'OO

' R"
R..

RTTY
R, la y

Ro.

r.: - -, I 'I F.Q.
.ok

RF~7:
I
I "A"

" 1mH •

To Key J
or 1(,.,
T,,.,,,;"o

,..

•."

---- "T""--- -
Control 80_ I Tra nsceiver

R, J1 I
I
I
I

I ,

R,

Interior view of the modified Eico 753 chassis.
The new jack is in the center between the two

screw terminal board and the power plug.

do it in such a way as to allow the receiver
offset tuning and the frequency shift adjust­
ment to remain as completely independent
controls.

Circuit Modification
Figure 2. shows the revised circuit in the

753. and the control circuit external to the
transceiver. There are no component changes
on the v.f.o. printed circuit board, and only
one wire is added at point "A". In the RTTY
transmit position of 51, the relay R Y. places
the voltage divider R1 and R2 in parallel with
R•• and a fixed portion of R••. The RTTY
key line at 12 will switch a selected portion
of R2 to ground. causing the transmit fre­
quency shift.

The receiver position of 51 shunts R2 so
that it will not effect the r~ceive offset tuning,
while RY. selects the vanable tap on Rss.

..."
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"This is mike number 2 ... the dynamic:'

Comments
Use a good quality pot for the shift con­

trol. A refinement would be a ten turn pre­
cision potentiometer with a counter dial to
allow high accuracy set and re-set. If you
want to use the transceiver without the
RTTY control box, make up a jumper plug
consisting of a phono plug with a 3K 5%
resistor connected from the center pin to the
plug case, or ground. Simply insert this in
this f.s.k. jack on the rear of the transceiver,
and you are in business. The jumper plug
maintains v.f.o. alignment.

This arrangement has been in use here for
over a year, and many enjoyable contacts
have been made, with excellent reports re­
ceived. Hope to see you on RTIY f.s.k, soon.

•

L-+-\

Re •• T. U.

~Pn"t.r
S.lectOl"C"alii"'"

.. I(.,boal"'d

r----:--.....J

Adjus' tor
proper lOOl) C"r,..II'

2. 5 t< 10 • .
... pol.

DoC. loop $upp1r

11 on the, control box runs to the transceiver
for frequency shift. Cable #2 runs from 12 to
the RTIY transmit keyer. Warning: This cir­
cuit should be keyed only by a polar or
mercury relay, or directly from the keyboard
alone. DO NOT attempt to key directly from
the normal d.c. loop to the printer magnets.
Any voltage on the key line may damage
CRe. See fig. 4 for a suitable keying circuit.
Cable # 3 from h may be plugged into the

•
transceiver key jack, or can be clipped across
the c.w. key terminals. Observe ground polar­
ity on all three cables.

Check-out And Alignment
Alignment of the control circuit is merely

a matter of setting the shift pot, Rs, for the
desired frequency shift. This adjustment will
hold for a reasonable change in transmitting
frequency, but must be readjusted when
changing bands.

With the cables connected, turn on the
transceiver and check the receiver for proper
operation. Check v.I.o. alignment with a suit­
able frequency standard, and align, if needed,
according to the instructions in the operating
manual.

Tune up the transmitter as you normally
would for c.w. operation. In the case of the
Eico 753, the manufacturer says the trans­
ceiver may be used for RTIY at low power
levels, not to exceed 150 rna plate current. I
use a "muffin" type fan sitting on top of the
cabinet directly over the final amplifier com­
partment, with the airflow in an upward
d irection, so that the fan sucks the air
through and up out of the cabinet. With this
arrangement, I run 200 rna plate current with
no overheating, even during long transmis­
sions. Remember that RTIY is continuous
carrier, or key down operation, and things
will run very warm indeed unless you provide
for increased cooling.

A similar arrangement, using a "muffin"
fan on a Galaxy transceiver, was set up and
it did the same fine job of kkeeping things
cool.

After the transmitter is tuned, throw the
switch on the f.s.k. control box to RTIY
TRANSMrr position. The transmitter should
now be keyed, and the plate current should
be the same value that you adjusted for
earlier. The frequency shift should now be
adj usted by opening and closing the RTIY
key line to the control box (h), and adj usting
R». Standard wide (850 cycle), or narrow
(170 cycle) shift may be obtained with this
circuit.

See page 104 for New Reader Service December, 1969 • CO • 61



DID YOU KNOW:
HY-GAIN MAKES THE BEST,
THE LARGEST SELECTION
OF VHF ANTENNAS AVAILABLEiI

Hy·Gain', 6 and 2 Meier LOI ·Periodic (LP62) - For lh
very ultimate in uni-directional duo-band performanc
6 and 2 meters, lP62 delivers8db gain on 6 meters
and 15db gain on 2 meters. Unique sk ip band log peri
design insures rated gain figures ere maintained
across the entire 6 meter and 2 meter bands with VS
than 2:1. Takes maximum input of 1 KW. Boom length
of 24' and a turning radius of 16'.

Hy·GJiD Duo-Bander for 6 and 2 Meters - Single
transmission line Duo-Beam for 6 and 2 meters...4 elements
on 6 meters.•.l8 elements on 2 meters. 8db forward
gain on 6 meters and 15db gain on 2 meters. Outstanding
6 and 2meter performance.

NJ·Cain 6 Meier Beams- All Take 1 KW Max.. Power Input. VSWR At
Resonance 1.5:1 or Better.

Hy-Gain 2 Meter Beams_ All Take 1 KW Mal. Power Input.

i, fIB Boom Tum
Model Elements d' fIB Boom

Model Ele. u ts Ca i. Ratio hltt· Radius Ca in Ratio Lenatb

638 3 10 2O-25db B' 6' 23 3 9 20 3'

648 4 12.1 2O-25db 12' 8' 28 8 14.5 25-3D 14'

668 6 15 2O-25db 24' 12'6" 215 15 11.8 2D·3D 28 '

6118 11 19 2O-25db 4)' 24'2"

T EMOST A VAICED ADEI AS IDE T ES I
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MAG150 -Alnico magnet
base allows quick
installation. Can be
removed just as easi ly
when parking in uncertain
places. No need to scrape
paint .i.tne MAGlSO is
capacitively grounded.
Superb performancefrom
so versatile an antenna.

December, 1969

gain and tront-te-back ratio with a nominal
50 ohmfeed point impedance without de-tuning
any of the parasit ic elements. An optimum transfer of
energy thus resu lts without sacrifice in gain or
pattern con trol.
Coaxial Balun- All Hy·Gain VHF Beams are supplied
with a coaxial balun.
Mechanical Reliab ility - The rugged, long life
construction is available only in Hy-Gain antennas
which feature heavy walled, seamless aluminum
tubing. All element-to-boom clamps are machine
formed of heavy gauge aluminum. All steel hardware
is iriditetreated to Mil-Specs for the kind of long life
reliability our Government expects in equipment they buy_

Service

Hy·Gain Mobile Antennas for 6 and 2 Meters - For the very highest degree of mechanical
rel iability, while eliminating pattern distortion generally prevalent in off center mount
halo's, Hy·Gain's center mount halo's are unsurpassed. They feature the exclusive Hy-Gain
Beta Match to insure optimumtransfer of energy.
CRG150 - Vertically HH6BK - Center mount 6
polarized omni-d irect ional meter Halo with mast and
55" whip with bumper mount kit.
photographically etched Complete wI everything
copper base matching for quick installation.
coil. Exclusive "Claw" Perfect omni-directional
mounting device easily pattern and excellent
installs in any hole impedance control. Supplied
~"to ¥4". with tuning rods for precise

frequency adjustment.
HH2BA- Rugged center
mount 2 meter Halo
eliminates pattern
distortion prevalent with
off-center mount halos.
Most efficient 2meter halo
available. Exclusive Hy·Gain
Beta Match assures
optimum energy transfer.

-GAI N ELECTRONICS CORPORATION
!P. O. Box 868-FL. Lincoln, Nebraska 68501

See page 104 for New Reader

aln's 4-Element
ked JaY'PDle for 2

ers -4·element
ked Jay-Pole delivers
b ga in. Phasing and

ch lng harness
ntains perfect parallel
e relationship and is
er fed to minimize

tilting for better
angle radiation. May
ide-mounted on mast
ounted on roof saddle.

-

Hy-Gain's maximum performance beams put your
ignal where the action is. Not just by accident, but as
he rewarding result of years of experimentation
nd computerized research in the most modern antenna
nd RF laboratory as well as exhaustive field testing.
trategically staggered, optimum spaced elements
long the boom are referenced solely to increased field
trength intensity and pattern control, thus delivering
remendous increase in directional gain not atta inable
ith close spaced beams or optimum spaced beams
sing linearity as the sale reference.
Iclusi,e Hy·Gain Beta Match- All Hy-Ilain VHF
eams feature a special VHF Beta Match configuration.
he unique pre-tuned Beta Match permits maximum



Australis-Oscar 5

Progress Report
BY GEORGE JACOBS,* W3ASK and JAMES A. KING,* K8VTR/3

W Ehad hoped to announce in this
month's column the news that all amateur
radio has been waiting for-the successful
la unch of the AUSTRALIS-OSCAR (AOA) radio
amateur satellite. Unfortunately, this is not
yet possible. T he la unch of the primary satel­
lite with which AOA is to ride piggy-back
into space, originally scheduled for m id­
October, then delayed to late November, has
been further postponed, this time to early or
mid-December. If the technical difficulties
encountered in the launch vehicle are cor­
rected, AUSTRALIS-OSCAR should be in orbit
later this mo nth , but even this isn't fi rm. If
d issappointed, remember it is wiser to delay
a launch than to have a fa ilure.

As soon as the launch vehicle difficulties
a re corrected, AOA is ready to go. T he satel­
lite has passed all its pre-launch tests with
flyi ng colors . Both beacon transmitters opera­
ted satis facto ry under all test conditions. R.f.
power output under ambient conditions and
maximum battery voltages are as follows:

H.t. (10 meters) transmitter: 180 mw at
29.450 me.
Vh.f. (2 meters) transmitter: 120 mw at
144.050 m e,
T he power output of the 10 meter trans­

m itter falls fairly linearly with decreasing
battery voltage, but the 2 meter transmitter
o utput fa lls very rapidly, especially under hot
conditions (down to 20 mw at 62·C. for a
battery voltage of 17 volts). To maintain
sufficient 2 meter output it is important that
the spacecra ft temperature remain at low
values.

T he conIinuously operated 2 meter beacon
is expected to have a life of approximately 6
weeks. T he 10 meter beacon, which will be
operated intermittently and from 0700 GMT

o n F ridays to 0700 GMT on Mondays, should
last fo r 8 weeks or longer.

' c/ o AMSAT, P.O. Box 27, Washington, D.C.
20044.
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Calibration Corrections
The telemetry system has operated satis­

factorily during all phases of testing. Almost
identical calibration curves have been ob­
tai ned during several vacuum tests, and these
appear on page 24 of the September, 1969
issue of CQ. The temperature curves (fig. 4
and 5) may be extended to +60·C by a linear
extrapolation.

Additional information is now available
concerning telemetry channels 2, 4 and 6.
T he current read by the horizon sensors when
looking into space ("dark current") should
give a telemetry reading of 51 0 c.p.s. at 10·.
and 640 c.p.s. at 60·C. on these channels.

Last Minute Suggestions
Here are some last m inute suggestions by

the Rad io Amateur Sa telli te Corporation
(Amsat), fo r observing AUSTRALIS-OSCAR 5
once it is in orbit.

AOA will be a telemetry satellite that will
report informaIion about itself and its envi­
ronment. The telemetry data will be useful
to designers of the fu ture amateur radi o satel­
lites. In addition, carefully documented data
pertaining to exact times and signal strengths
could yield important information for ionos­
pheric propagation and space research. Here
are several experime nts in which radio ama­
teurs can participate.

1. Acquiring the satellite. Generally listen for
the 2 meter beacon before trying for the 10 meter
beacon which may be on intermittently or only
during weekends. Observe telemetry channel # I
to see if the 10 meter beacon is on. A battery
current of 50 to 60 rna (during the first month
of operation) will indicate that the 10 meter
transmitter is also operating, while a reading of
25 to 30 rna shows it is off.

2. Temperature records. Keep an accurate
record of internal and ski n temperatures (tele­
metry channels #5 and #7) during each pass.
South or north overhead passes will occur at
your location around 1500 local time every day.
Temperature readings art" of interest for the

See page 104 for New Reader Service
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"The antenna here is rather unusual."

thermal designer of future amateur satellites. Of
great interest is the temperature during the north­
south pass at 0300 local time daily, when the
satellite will be going through a dark (colder)
period. Another useful measurement is the
difference in temperature between the skin and
inside of the spacecraft.

J. Horizon sensor. This experiment is a first
for amateur radio satellites. Three horizon sen­
sors are mounted on the satellite with the follow­
ing alignment:
x axis sensor-parallel with the 2 meter antenna
y axis sensor-perpendicular to both antennas
z axis sensor-parallel with the 10 meter antenna

When a sensor is not viewing the earth, the
telemetry channel (#2 for the x Axis; # 4 for the
y axis and #6 for the z axis) emits a tone be­
tween 510 and 640 c.p.s, When the sensor views
a portion of the earth, the tone will be higher,
probably around 1000 to 1200 c.p.s. An indi­
cation of the satellite spin rate can be deduced
by the amount of time each frequency is present.
Comments regarding your observations on chan­
nels 2, 4 and 6 should be added to your tele­
metry report.

A word of caution. If the satellite spin rate
is high about a given axis, one or two sensors
may have an ON time shorter than the duration
of the sampling period. In this case, be careful
not to confuse the ON-OF F transition with a tele­
metry channel change. Probably the spin rate
around the z axi s will always be slow (about 4
r.p.m.), but confusion may sometimes arise -even
at this slow rate.

Occasionally a short transition may occur on
one of the sensors as it sweeps across the sun or
the moon. Note the time, the particular sensor,
a nd tone frequency when this happens. Also
report if the signal is in a null or a peak at the
time. You might try to compute the attitude of

•
the spacecraft from the sensor readings, and
correlate it with signal strength and polarization
of the beacon antennas.

The x axis sensor data can be used to assess
the effect of the magnetic attitude stabiliza tion
system (MASS). The x axis spin rate should
gradually decrease during the first several days
in orbit as the axis co mes into alignment with the
geomagnetic field.
4. The propagation ex periment. The 10 meter
beacon operating at 29.450 me is probably the
satellite's most important source for scientific
information. It also requires greater sophistica­
tion on the part of the observer. To full y partici­
pate in this project" it will be necessary to- track
both beacons simultaneously and preferably to
record them on magnetic tape or paper charts.

Estimate the time you expect to acquire the
satellite and start listening several minutes
beforehand. Note the time difference beween
acquisition of the 10 meter and 2 meter signals.
Similarly, note the time difference between loss
of signals. Note any difference in fading rates as

See page 104 for New Reader Service
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well as any other signal anomalies.
Compute the ratio of the 10 meter and 2

meter signal strengths (SlO/S2), measured in
either linear units or db. Compute this ratio for
as many points during a pass as possible. Com­
pare it with similar passes on other days. Note
whether it stays particularly large or small during
certain passes. The ratio of the 10 and 2 meter
signals can be useful in the analysis of iono­
spheric effects at the opposite side of the earth
from your location.

S. Other experiments. The above is not com­
prehensive. Imaginative observers will certainly
devise other experiments. Whatever the obser­
vation or experiment, BE SU RE TO USE T HE
OFFICIAL REPORTING FORM, which ap­
pears on page 23 (fig. I ) of the September, 1969
issue of CQ. Copies of this form, as well as other
information concerning the AUSTRALIS-OSCAR
project can be obtained directly from AMSAT,
P.O. Box 27, Washington, D.C. 20044. T here is
no charge, but be sure to include s.a .s.e.

Another suggestion. Be sure to reread the fol ­
lowing articles before participating in the A us­
TRALIS-OSCAR project:
"AUSTRALIS-OSCAR, Amateur Radio's Next
Satellite in Space," CQ, Aug. 1969, p. 63.
"AUSTRALIS-OSCAR Telemetry Calibra tion Data
and Reporting Instructions," CQ, Sept. 1969,
p. 22.
"AUSTRALIS-OSCAR 5 Progress," CQ, Oct. 1969,
p.49.
"The Oscalator," CQ, Aug. 1965, p. 54 and Feb.
1966, p. 28.
"Predicting OSCAR'S Orbit with Ease," CQ. June
1962, I" 58.
··AUSTRALIS-OSCAR 5: Where It's At: ' Daniel­
son, W. and Glick, S., QST. Oct. 1969, p. 54.
"Experiments With the AUSTRALIS-OSCAR 5,"
King J. A., QST, Dec. 1969.

After December I, check WIAW daily for
special bulletins concerning the launch of the
AUSTRALIS-OSCAR amateur radio satellite. _
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THE TRANSISTOR

SCREEN SWITCH
BY DAVID R. WOJCINSKI,* WA9FDQ

A solid state version of the vacuum tube screen grid clamping circuit.

Clamp Tubes
In a.m. transmitters there is usually a

clamp tu be circuit removes th e screen grid
voltage. T he clamp tube is connected be­
tween the screen and ground. During standby
the clamp tu be is biased so that it will con­
duct heavily and cause most of the screen
voltage to be dropped across the screen resis­
tor. In s.s.b. transmitters the screen vol tage
is usually removed by a s.p .s.t. switch o n the
v.o.x, relay. Both of these methods are un­
satisfactory when compared to transistor
switching. T he clamp tu be consumes too
much power and the v.o.x. relay is not fas t
enough to follow high speed keying. Fast
switching is required when full break-in is
used.

breakdown, a resistance of a few ohms i
acceptable and only moderate power level
are switched, a transistor is the choice. I
moderate switching times, very low resistanc
and high power handling capabilities are re
q ured, a mechanical switch, such as a relay
is used .

It was for the former reasons that a trans
istor was chosen to perform a switching func
tion which is common to mosl transmitters
T his switching fun ct ion consists of removin
the screen grid voltage from the fi nal amplifie
tubes during standby periods. Removing th
screen voltage red uces the plate of th e final
to zero. T his protects the fi na ls from excessiv
current fl ow if bias should suddenly be lost.
Also, if a T R switch is used, th e receiver will
pick up diode noise generated by the fi na ls.
Removing the screen vol tage eliminates this
noise and prevents the masking of weak
signals.

Transistor Switch
The circuit of the transistor screen switch,

shown in fig . I , is simple and straightforward.

2·6 14 6 B5

0,

MJ421••
MJ420

R,
1801(

R.
~.6 M

2N~416..
Qt MM4003

+--

CR.

To Key B+
Lin. +220.,.

(liSe. Telt

O NE of the transistor's properties is that
th e effective resistance between its collector
and emitter can be varied. This resistance can
be as high as hundreds of megohms, or as low
as a few ohms, or anywhere in between. The
reason this change in resistance is possible is
because th e base can control the amount of
emitter-to-collector current. T he more cu r­
rent allowed to flow by th e base the lower the
emitter-collector resistance. T he opposi te is
also true.

lt so happens that a switch has basically the
same property. When th e switch is open the
resistance between its terminals is high, in
fact, it's infinite. When closed, the switch has
a very low resistance between its terminals
(a few milliohms).

Since both the switch and tra nsistor have
the same properties one can be substituted
for the other in applications where this is
advantageous. In applications where fast
switching times, freedom from machanical

"8556 Hohman Ave., Munster, Indiana 46321.

Fig . l-Circuit of the transistor screen switch.
For screen voltages of 280 volts 01 should be
the MJ421 and Q , the 2N5416. Diode CR . is nat
critical and can be any silicon or germanium
type. All resistors a re 1/2 watt except where

noted otherwise.
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If it does, transistor Q, will be damaged.

Transistor Types
Transistors are available that can be used

with screen voltages up to about 280 volts.
They are the 2N5416' and the MJ421. T he
2N5416 is an expensive device, but it is the
only PNP transistor with a VCEO of 300 volts
and a TO-5 package, which makes for an
easy and compact installation. Other PNP

transistors that have high VCEO ratings but
bulkier packages, such as the MP3731 by
Motorola, are available at lower cost.

••
VOl....

Fig . 2 - Key up condition for R, - R., voltage
divider. Note that RI drops all the B plus voltage
plus one volt of the key volta ge. For different
values of key voltages the ra tio of t : t 7 between
R1 and R2 should be kept a pproximately the
same. The voltage a pplied to 0 1 should not

exceed minus 5 volts .

IAIl transistors are available from Newark Elec­
tronics, 500 North Pulaski Rd., Chicago, Ill.
60624. However, the 2N5416 may be a special
order item. A second source for it is, Semi­
conductor Specialist Inc., P.O. Box 66046,
O'Hare International Airport, Chicago, III.
60666. Include postage and insurance plus tax
if Illinois resident. Cost of the 2N5416 is $4.95.

[Continued on page 91]

Transistor Q , keys Q2 and both transistors are
either on or off at the same time.
r With the key up, point A .of the voltage
divider R " R 2, is below ground. Point A is
~hercfore negative with respect to ground.
(See fig. 2.) Since the base-emitter junction of

, requires a positive voltage with respect to
round to conduct, it is reversed biased and
, is cutoff. Diode CR , prevents the reverse

bias voltage from exceeding the breakdown
~oltage of Q,'s base-emitter junction. (See,

g. 3.) With transistor Q, cutoff only a small
eakage current can flow to the base of Q2.
his current is in the low microampere range
nd cannot saturate the base-emitter diode of
2 and cause it to conduct. The off resistance

f Q2 it ;;00 megohms. This resistance, in
onjunction with R. , forms a voltage divider
hat brings the screen to almost ground
otential.

With the key down, point A of fig. I be­
comes positive with respect to ground. This
forward biases the base of Q, with about 50
microamperes of current. With Q, turned on
urrent is allowed to flow to the base of Q2.

Resistor R 3 limits this current to about I rna.
The emitter-collector resistance of Q2 is now
low enough so that only a few tenths of a volt
appears across the transistor, while the volt­
age on the screen is close to the supply volt­
age. The screen is drawing its full current at
th is time, which is about 15 rna.

When the key is opened again the trans­
sistors will turn off just as fast as the key
waveform permits them to. The capacitor,
C" however, will retain the screen voltage
value longer than it takes for the transistors
to turn off. This is because neither the screen
nor Q2 offers a low resistance discharge path
for Ct. Resistor R. was added to provide
such a path. The screen voltage will now drop
completely to zero between dots and dashes.

".
".

Fig. 3-Looding effect of diode CR, in the screen
switch circuit is shown above. The a rrow shows
the Jaw res istance path if CR , is in the ci rcuit.
The value of R2 is low compared to R, because
it drops o nly 1/1 8 of the key votoge ond 8

plus voltage.

Circuit Variations
With the values shown the circuit worked

well with a key voltage of between - 15 and
- 50 volts. For key voltages of B plus values
much different than were used, experimenta­
tion with the values of R, and R 2 will be re­
quired. It may be somewhat difficult to make
the circuit work if the key voltage is only a
few volts and B plus is around 200 volts. With
these conditions, removing diode CR, may
help. because with the key up CRt is for­
ward biased and is loading the key line. Re­
member that with CR, removed, Point A
must not exceed a - 5 volts with the key up.
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BY JOHN A. ATTAWAY,* K 4I1F

T HIS month's column doesn't contain the
information on rare zones, prefixes, and s.s.b,
stations which we normally publish. This
change was dictated by a business trip to DJ­
DL land, which made it necessary to submit
the column about 2 weeks ahead of the nor­
mal deadl ine. This also explains the small
number of WAZ, WPX, and S.S.B. DX
Awards authorized. There were only half the
normal number of certificates because we had
only half the usual time for checking cards
and processing applications. Things should be
back on a regular basis next month.

RM-1393, The Final Disposition
Those of you who follow this column regu­

larly are aware that De Extra had grave mis­
givings about the Incentive Licensing pro­
gram, particularly as it applied to the high
frequency c.w, bands. We were sufficiently
concerned to petition the FCC not to expand
the restricted frequencies to include 14025­
14050 kc and 7025-7050 kc, This petition was
assigned the now well-known fil e number
RM-1393, and many amateurs were quick to

· P.O. Box 205 , Winter Haven, Fl. 33880

Amateur exhibition in the Town Hall of Queli­
monte, Mozambique in January, 196 9 . The
event WQS sponsored by the Liga dos Radio-Emis­
seers de Mozambique . (Photo courtesy CR7EYj.
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5.5.B. DX Honor Roll
WA2RAU _3t 9 W6YMV __303 F2MO _._292 G3WW •._ .269
W2TP •_ _..318 WI1rNZ 303 W2FXN ....292 MP48BW ..267
W91LW __ .316 XEIAE •__302 KIIXG ._.288 W88VF 266
VK3AHO _..3IS W2BXA ..._.302 SM6CAS 286 G2PL _ 265
W3NKM _ 315 GJAWI _..301 W2LV __ _286 G2BVN 264
W6EL/ G300 _ 301 W6EUF __ 286 W2FXE 264

K6CYG ..315 G6TA 301 K8RlW .. 286 WA6GLO ..263
T12HP ......314 WA2EOQ ..301 W9EXY 284 W2MJ 261
W2RGV ..314 W30JI 301 W3KT 281 W9QLO 261
WBOE 314 G3HOA 300 WILLF 280 W6PT5 ..260
OL90H 313 VEJACO 300 W6UOU 280 W6WNE ....259
IIAMU 312 KISHN 300 W3FWO 279 PJIAA ..258
WA2IIS 312 W4IC 300 W4RLS 279 PAJ'EEM 256
K6lGF 312 W9JT 300 K40El 279 CTlPK . 254
G3FKM 310 W4SSU 299 OL3RK _ 278 IS6LW ..._.253
KP4CL 310 514ERR 298 DlllN 216 HPlJC ..25"
W4NJF 310 K2DX 297 K4HYt 276 PAlSNG .252
WABAJI 310 W4QCW 297 W70LR 276 K4GXO ..__252
W40PM _ 309 WBBT ..297 PIIAX __274 VE6TP ....__251
K6YRA ..._ 309 Kl\)KN ..__297 K9EAB __273 W81LC .._ 251
GSKS __.. 307 KSIKB __296 K9LUI 273 WIAOL ....__250
W5KUC 307 W4PAA __294 W6RKP 272
SM5SB __305 WBEVl 293 G3NUG 270
WZZX .•......305 K80NY 293 K9PPX 270

support it. We thank you one and all, be­
cause the battle has been won, and every
supporting letter was a contribution to the
victory.

In it's order adopted Sept. 24, 1969 and
released Sept. 26, 1969, the FCC not only
agreed with the provisions of RM-1393, it
went a step further in extending them to in­
clude the 80 and 15 meter c.w. bands as well.
The exact words of the application portion of
the order are as follows:

"The exclusive telegraphy sub-bands for
the Amateur Extra Class licensees are rela­
tively lightly used compared to the tele­
graphy usage of the balance of the band by
other Classes of operators. Therefore, fur­
ther expansion is not justifiable as a produc..

When this many OXen gather, there has to be
fun and fellowship. Standing left to right are Wes,
WB6UJO; Phil , VS6DR; John, K4I1F; Cass, WA6.
AUD; and Vince, K6KQN . Silting left 10 right are
Edy, WB6VBN; Betty, XYL of W6VNH; and Jim,
W6VNH . The occasion was the OXen dinner
hosted by K6KQ N and his XYL, Alberta, at the
Imperiol Restau rant on the " sunny side of

Chinatown" .

See page 104 for New Reader Service



The WAZ Program
725 I1YRK 728 HS30R
726 WA6RTA 729 YS2CEN
727 K8ZFI

C.W.-Phone WAZ
2771.. WA9AZL 2776 EI8 H
2772 WlSEB 2777 CR7 BN
2773 KISLZ 2778 0 H2QQ
2774 WIQUS 2779 W7GVA
2775 SM3ARE 2780 W\lCy

Phone WAZ
425........ K6GRV 426.. .. ....W3JK

Complete rules and an application blank
for WAZ may be obtained by sending a self­
addressed. stamped envelope to DX Editor,
P.O. Box 205, Winter Haven, Fl. 33880.

tive incentive 'to qualify for the Extra Class
license at this time."

This should be reassuring to everyone, as
it demonstrates that an individual ca n still be
heard. A well-written petition submitted to
the FCC in proper form will receive the same
consideration as one from a large organiza-

•IOn.

De Extra
An outstanding new OX Award which re­

centl y arrived on the scene is the International
Call Areas Award (ICAA) sponsored by the
nternational OX Organization (IDXO) based
n Geneva, Switzerland. For the purpose of
his awa rd the world is divided into 450 call

areas, It differs from WPX in that in populous
rountrics there may be more than one call
rea designated by a single prefix. For ex­
mple, each of our 50 states is separate, so
hat Connecticut, Maine, Massachusetts, New

Hampshire, Rhode Isl and, and Vermont
count as individual call areas even though all
re W I. However, there is no separate dis-
inct ion for K I, WA I, KN I, etc. The call
rea counts once no matter how many dif­
erent prefixes you may have confirmed from
t. A 6·page leaflet containing the rules and
official list of areas may be obtai ned by send­
ng a self-addressed envelope and 2 Inter­
nat ional Reply Coupons to IDXO, P.O. Box
43 , Geneva, Switzerl and .

The rules and call areas were developed
fter a study lasting over a year. Every point
as resolved by a majority vote of the IDXO
oard of Directors composed of well known

DXers from all continents. The officers of the
DXO are President, Roy F. Stevens, G2­
YN, Past President of the Radio Society of

See pa g e 104 for New Reader Service
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OE5HGl operating in one of the recent CO
World Wide OX contests. aSL this O M through
K9UTI, Box 567, Metropolis , III. Photo eourtesy

K9UTI .

Great Britain ; and Coord inator, Gerard de
Buren , HB9AW/ WA6QAU, a longtime,
highly active member of the Internation Ama­
teur Radio Club. The Directors from Africa
are Cha rles Martz, T U2AY; Mike Drans­
fi eld , 5N2AAF; Andre Saunders, 5Z4KL;
and Uili Dehning, 7P8AR. The Directors
from Asia are Robert A. Adams, OD5BZ;
Herbert Asmussen, YS6AD; Bill L. Mitchell ,
XW8AX; and Paddy Gunasekera. 4S7PB.
The Directors from Europe are Henrique
Pessoa, CT I HX; Walter Gehrhalter, DL3­
RK, Editor of DX-MB and a Member of the
CQ OX Committee ; Claude Ronsiaux, F9MS,
OX Editor of R.E.F. and a member of the

A powerful DXing trio from the Caribbean. left
to right, Alvin, VP2LA, Lionel, VP2LS, ond Herb,
VP2LZ/KV4FZ. This photo wos token during

Herb's recent stay in St. lucia.
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One of Switzerland's most outstanding OXen,
Rene Dehniger, HB9AHA, who recently received
his coveted WAZ certificate ofter three years

on the air.

CQ Committee; Roy F. Stevens, G2BVN;
Franco Armenghi, II LCK; and Kjell Ed­
vardsson, SM~CCE.

The Directors from North America in­
clude Barry Goldwater, K3UIG/K7UGA;
John A. Attaway, K4IIF, OX Editor of CQ;
J im Fisk, WIDTY, Editor of Ham Radio;
Jim Lawson, (ex-WA2SFPj longtime contest
great; David P. Baker, W6WX, Member of
the CQ Committee; and Rev. H .A. Maxwell
Whyte, VE3BWY. The Directors from

A recent member of the W PX gang is Felix, HB9·
AKJ, of Dielsdor. This young man spltts his time
about equally between c.w. and s.s.b. -(Photo

via K4DSNJ.
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5.5.B. OX Award
100 Countries

595 K8ZFI 600 ZLlLO
596 0X5AP 601.. 0UVX
597 G3TLV 602 01 1XU
598 VE3GMT 603 WA0pVW
599 .JA6QZ 604 WA9PRO

200 Counn-les
183 0E2EGL 186 VK3XB
184 0Z3SK 187 K8ZFI
185 ZLlAGO 188 VE2DCY

300 Countries
46...... ..0K lAOlll 47 ... .. ...VE3ACO

Complete rules and an application blank
for the S.S.B. OX Awards may be obtained
by sending a self-addressed, stamped envelope
to Award's Manager, 3785 Susanna Drive,
Cincinnati, Ohio 45239, or to OX Editor,
P.O. Box 205, Winter Haven, FI. 33880.

Ocean ia are Raoul Thomas, FK8AU; Phil­
ippe Postaire Ie Marais, F08BO; David H.
B. Duff, VK2EO; and Jock White, ZL2GX.
The Directors from South America arc
Joaquin Galvez, CE3ZN ; Dr. William Elas­
mar, HK3RQ; Gustavo Reusens C., OA4AV;
and G astao Carlos de Almeida, PY7AOA.

In addition to HB9AW, the Geneva head­
quarters team is composed of Len Jarrett,
HB9AMS/VE3EWE; Richard Kay, HB9­
ANW/G30GF; Armin F. Loosli, PYICYI/
CE3ACL; and Jon Sigurdsson, TF3JS.

De Extra recommends ICAA as a very
well-pl anned award and certainly well worth
chasing.

Prefix Master Sheet
Howard Kelley, K4DSN, CQ's WPX

Award Manager, has just completed prepar­
at ion of the most through Master Worldwide
Prefix List ever compiled. It is now available
from Howard for onl y a self-addressed,
stamped envelope, or self-addressed envelope
with one IRC. Having seen the beautiful
printing job I feci that this is the biggest bar­
gain in amateur radio, and is a must for all
prefix chasers.

QSL Manager of the Month
This month's honoree is very active DXer,

Contester, and QSLer, Ron Kreger, VE3DLC,
president of the Canadian OX Association.
Ron is currently riding herd on logs and ,
cards for the following stations from his home
QTH at 30 Zenith Drive, Scarborough,
Ontario: HI8XJA, HI8XPM, OX5AY, VPl- '
FW, VP2GN, VP2GBG, VP2GBH, VP2KF,

See poge 104 for New Reader Service
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abroad. The material was provided by Al­
berto Paleari, II LA, the CQ O X represen­
tative in Italy and Marino Miceli , I l SN, a
p ioneer Italian amateur. We hope you enjoy
these stories as we plan to feature France and
Germany in upcoming columns, and will
continue with other countries if popular with
the readers.
Amaleur Radio in Italy: The beginning was in
that period between th e firs t experiments by

[Conlin lied on page 92 )

Dr. Rosario Pentimalli, 11AA, of Reggio Calabria .
Dr. Pentimalli re ce ntly qualified for WAZ and
the neat setup along with first clo ss ope rating

shows why.

Courtney Kreh biel. WA9TFM. of Geneva. III.
This outstanding young DXer is ve ry active in the

CO OX Award . prog ra m.

5.5.B.
461 LU8KDA
462 VE7AHD
463 VS6AL
464 K4TSJ

The WPX Program

C.W.
971•.......YUINOL
972 K4TSJ
973 EA3 KI

967 0 K3CEG
968 PZ IAV
969 .JA2AYX
970 W40WE

4S6 DJ2YE
4S7 SA2TR
4S8 K3BYV
4S9 0 NSDJ
460 ZS6DP

Mixed
210 W4RJC 212 W2KF
211. ZL3RQ 213 YU20B

Endorsements
S.S.8 : VE7AHD-400. W6ZC- 3S0. ZS6PP­
3S0. HSJDR- 300. VS6AL-3oo. WA\\OTE­
300. SA2TR-300. G3TLV-2S0. ONSDJ ­
2S0. and WA6TAX- 2S0.
C.W.: OK2 PO-4S0. EA3 KI-400. W2MBU­
400. W2NEP- 400. and OK3CEG-3S0.
Mixed: ZL3GQ- 4S0.
Phone: W8PGD-400 and WA6TAX- 3S0.
Europe: DJ2Y E. OK3CEG. YU20B. and
ZL3GQ.
North America: K2DDK.
Oceania: DLl QT and WASLOB.
20, Melers: EA3 KI. G MSAHS. and ZL3GQ.

To obtain rules and an application blank
for WPX send a self-addressed, stamped
envelope to WPX Manager. 6S63 Sapphire
Drive. Jacksonville. Fl. 32208. or to DX
Editor. P.O. Box 20S. Winter Haven. Fl .
33880.

P2MY/ A. VP8JI. 6Y5C B. 6Y5G B. 6Y5·
M- 7XllAH. 8P6AH . 8P6AZ, 8P6BM, 81'­

BN. 8P6BX, 8P6CO, 8P6CE. 8P6CL, 8p·
CPo 8RIS. 8RIX, 8RIZ. 9Q5EP.

One interesti ng innovation which Ron uses
s a specia l gummed sticke r to explain dif­
iculties with particular QSL requests. The
ticker is headed YO UR QSL DELA YED
ECA USE. followed by a checklist of the

ollowing possibilities:
U.S. postage not valid in Canada.
No self-addressed envelope enclosed.
Date and time not in c srr.
Not in log. Check time and date.
No return postage enclosed.
I nsufficient return postage. Ai rmail
requ ires ( ) IRCs
Log information delayed.

Amateur Radio in Other Countries
This is another in our series on ham radio
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Contest Calendar
BY FRAN K ANZALONE," W 1WY

Calendar of Events
Dec. 6-7 Alexander Volta RITY
Dec. 6-8 Nevada QSO Party
Dec. 6-7 C HC International C.W.
Dec. 13-14 C HC International SSB
Jan. 3 Pacific DX Net QSO Party
Jan. 17-J 8 Louisiana QSO Party
Jun. 24.25 CQ WW DX 160 Contest
Jan. 24-26 Arkansas QSO Party
Jan. 30-

Feb. 2 Old, Old Timers QSO Party
Jan. 31 -

Feb. I French C.W. Contest
Feb. 7-8 ARRL DX Phone Contest
Feb. 14-15 YL-OM Phone Contest
Feb. 21 -22 ARRL DX C.W. Contest
Feb. 28-

Mar. I YL-OM C.W. Contest
Feb. 28-

Mar. I Operation's Day
Feb. 28-

Mar. I French Phone Contest
Feb. 28-

Mar. 2 Vermont QSO Party
Feb. 28-

Mar. 15 IARC Prop'tion CWI RITY
Mar. 7-8 ARRL DX Phone Contest
Mar. 21-22 ARRL DX C.W. Contest
Mar. 28-

Apr. 19 IARC Propagation Phone
Apr. 4-5 Florida QSO Party
Ap r . 11-12 CQ WW WPX ssn Contest
Apr. 18-19 Helvetia XXII
Apr. 25-26 DA RC WAE RITY Contest

Nevada QSO Party

Starts: 0001 GMT Saturday, December 6
Ends: 0800 GMT Monday, December 8

This is the firs. Nevada QSO Party and to
commemorate the affair all certificates will be
signed by Governor Paul Laxal t.

Exchnnge t QSO nr., RS/RST and QTH.
Counties for Nevada stations, ARRL section or
country for all others.

Seorin" : Nevada statio ns score J point for
each out of state QSO, multiplied by ARRL sec­
tions and DX countries worked.

Out-of-state stations score 5 points for each

· 14 Sherwood Road, Stamford, Conn. 06905.
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Nevada station worked, multiplied by number of
Nevada counties worked. (max. of 17)

The same station may be contacted on each
band and mode for QSO points.

Frequencies s C.W.-3735, 7 175, 14135,211­
35, 28035 . RTTY- 3620, 7140, 14090, 21100,
29010. Phone- 3935, 7275, 14335, 21435, 29000.
VHF-52.525, 145.8, 146.34, 146,94,

C.W. and RITY operation is scheduled on the
odd hours, phone on the even hours. (GMT)

Portable and mobile stations may also enter.
Award!; : Certificates to top scorers in each

ARRL section, DX co untry and Nevada co unty.
Also each state and VE province. (other than a
section winner. min. of 5 contacts) Novices in
each state will also be rewarded.

Logs must show date /time in GMT. and also
indicate band and mode used. and your loca
tion if portable or mobile.

Mail ing deadline December 22 to: Nevada
QSO Party, P.O. Box 73, Boulder City, Nev.
89005. Include a large s.a.s.e. for resul ts.

Alexander Volta RTTY

Starts: 1400 GMT Saturday, December 6
Ends: 2000 GMT Sunday, December 7

The SSB & RTTY Club of Como, Ital
announces its fi fth contest honoring Alexa nde
Volta.

Use all bands, 3.5 thru 28 mc. The same sta­
tion may be worked on each band for QSO and
multiplier points.

Exchu nge t Signal report and zone number.
(The CPR Zone and ARRL Country lists. KH6,
KL7 and va considered as cou ntries.)

P'oinls: Two points for QSOs with stations in
one's own Zone. Contacts with stations in other
Zones have value as indicated in the Exchange
Points Table.

Final Score: Total points multiplied by the
sum of countries worked on each band.

Awards : Certificates to two top scorers in each
country and US call area, and three top scorers
using input of under 1()() watts, and three top
s.w.l. scorers.

Mailing deadline January lfhh, to Contest
Manager. Fanti Dolt. Franco. Via A. Dallolio
n. 19, 40139 Bologna, Italy.

Pacific OX Net QSO Party

From: 0400 to 1000 GMT Saturday, January 3

See pa g e 104 for New Reader Service
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This is the first annual QSO Party for the
PAC PX N ET, and a good opportunity to work
some Of those elusive Pacific islands.

Net members can work anyone, non-net sta­
tions are limited to working net stations only.

Exchenges QSO nr., RS report and net nurn­
ber for Net stations, state for W/ K stations.
(The call will identify the country for DX sta­
tions)

Scoring: NET members get I point for each
QSO, non-members 2 points for each QSO.

Multiplier: NET members, I for each W I K
state and country worked. Non-members, 1 for
each N ET country worked .

Final eee ee s QSO poi nts X multiplier. Net
stations will be found between 14260 and 14270
mc on SSB.

Award.: Certificates to the top ten NET mem­
bers and to the top scoring non-member in each
counry, W I K state and VK, ZL, JA call district.

There is a special "Pacific DX Net Award" for. . ' .stations working at least 2S NET members. 10

at least 10 countries. Contacts in the QSO Party
will be endorsed for this Award. (There is a .50
fee for members and $ 1.00 for non-members for
this Award.)

Mailing deadline is Feb. 1st and logs go to:
QSO Party Chairman, KH6GLU, P.O. Box 762,
Kaunakakai, Hawaii 96748. Include a s.a.s.e.
for copy results.

Louisiana OSO Party

Starts: 1800 GMT Saturday, January 17
Ends: 2200 GMT Sunday, January 18

This is the fifth annual party sponsored by the
Lafayette ARC. Use all bands, c.w. and phone.
The same station may be worked on each band
and mode for QSO points.

Exehange: QSO nr., RS/RST and QTH. Par­
ish for La. stations; state. province or country for
all others.

Scorin,,;: Louisiana. t point per QSO, in­
cluding contacts with other La. stations. Total
multiplied by number of states, VE provinces
and DX countries worked.

All others, 1 point for each La. QSO. Total
multiplied by number of Louisana parishes
worked. (max. of 64)

Feeqaencles s 3600, 39 10,7075,7260, 14075,
14300, 2 1075, 21400, 28 100 and 28700.

Awards: For Louisiana. certificates to that
1st, 2nd and 3rd place winners. And the W5PM
Trophy to the Top La. station.

Out-of-state. cert ificates to the top scorer in
each state, VE call area and OX country. (min.
of 50 points for WI K stations, 25 points for DX
stations.)

Logs go to: Lafayette A.R.C., att: Danny
Griffith K5ARH, 123 Normandy Road, lafay­
ette , Louisiana 7050 I. Mailing deadline Feb.
28th include s.a.s.e, fo r copy of results.

Se e pa ge 104 for New Rea der Service

t

That smiling fellow on the left is one of the
world 's best-known contest operato rs, Walte r
Skkudlorek, DJ6QT. The other smiling chap is
Freddie, W2JWC again making another pre­
sentation. This time its the CQ Plaque for winning
the European All Band Championship in the 1967

Phone Contest.

CO WW 160 COntest
Starts: 0000 GMT Saturday, January 24
Ends: 1500 GMT Sunday, January 25

No changes in the rules. everything remains
same as last year. Not the conditions we hope.
they were pretty horrible for the last one.

I. This is a c.w. only contest. No c.w: to phone
or cross band contacts allowed.

2. For WI V EI V O stations: Contacts with
other WI VE/ VO stations, 2 poi nts per QSO.
Contacts with all other countries. 10 points.

3. For all other countries: 2 points per QSO
with stations in the same country. 5 points with
stations in other countries. Except contacts with
WI VE/VO stations, which count 10 points.

4. For all stations: A multiplier of one (I) for

The 14GAD gong from Bolog na , wo rld high
scorers in the Multi-Operator, Single Transmitter
catagory of the 1967 Phone Contest. L. to R.­
Bob, I1TAE; Franco, laCK; our own Freddie,
W21WC presenting the John Knight, W6YY
Trophy to Enrico, 11 GAD; Augusto, 11 AUM and

Giancarlo, II BXN.
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'Hawaii and Alaska will be considered "foreign
countries" for QSO and multiplier credit. The
District of Colum bia counts same as Maryland.
And don't fo rget, VEl is divided into three prov­
inces. Nova Scotia, New Brunswick and Prince
Edward Island.

log sheets and United States Opera ting Regu­
lations for 160 may be obtained from CQ or
W2EQS upon request. A large s.a.s.e. must
accompany your request.

Mailing deadline for logs is February 28th
and they go to : Contest Chairman, Charles M .
O'Brien, W2EQS, 48 Prospect Ave., Westwood,
N.J . U.S.A. 07675.

Arkansas QSO Party
Starts: 2200 GMT Sa turday, January 24
Ends: 0400 GMT Manday, January 26

T his is the fifth QSO Party sponsored by the
North Arkansas A RS. The same statio n may be
warked once on each ba nd and each mode for
QSO points.

Exeh un ge t QSO nr., RS/RST and QTH;
county fo r Ark. stations, state, VE province or
country for all othe rs.

Scorin~ : For Arkansas, I point per QSO,
multiplied by numbed of sta les, VE provinces
and OX count ries worked . Out-of-state statio ns,
5 points per each Ark. QSO, multiplied by num­
ber of Ark. counties worked. (max. of 75)

Frequencies: C .W.-3560, 7060, 14060, 210­
60,28060. SSB-3960, 7260, 14300, 21 360, 285­
60. Novices- 3735, 7 175, 21110.

Awards: A certificate to the highest scon ng
station in each state, VE province and foreign
counry. (min. of 100 points)

Mailing deadli ne is February 5th and logs go
to : North Arkansas A.R.C., At t: J . K. Fanche r,
Jr., W5WEE, 407 Sky line Terrace, Harrison,
Arkansas 7260 I.

Editor's Notes
Its rather anticlirna tic to be wri ting about our

OX co ntest at this late date. By the time you will
be. reading his column both events will be over.

However we do anticipate another record re­
turn, especi ally in the Phone Contest. George
Jacobs indica ted that we would have conditio ns
equal to those experienced last year, and they
were terri fic in the ·68 phone week-end.

As for the c.w, section we will again be ha ppy
if we can hold our own in that o ne. Now that
the FCC has held otT on the additiona l frequency
cut-backs antici pated on Nov. 22nd, we have a
better chance to meet this challenge.

Keep hose logs comi ng fe llows, but keep 'em
neat and a ll scored . Remember. we have a lmost
3000 to check. you only have one, your own.

Here its anothe r year and the Holidays will
soon be here. All the best to you and yours fo r
the C hristmas Season, and may the New Year
bring you many Blessings.

73 fo r now, Frank, WI WY
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A reduced view of the United States Operating
Regulations for 160 meters. Much la rger copies
are available fro m either CO or W2EQS. An

s.a .s.e must accom pany you r request.

each state, Canadian province or fo reign coun­
try worked.

5. Final sco re: Total QSO points multiplied
by total multiplier.

6. Exchange: RST report plus a progressive
three contact number sta rting with 00 1 for the
first contact. fo llowed by your sate or province.
(It is not necessary for OX stations to send their
country, that's quite obvious.)

7. Disqualificaions: Violation of the rules and
regulations pertain ing to amateur radio in the
country of the contestant , or the rules of this
contest , or unsporsmanship conduct, or taking
credit for duplicate contacts in excess of 3 per­
cent of the total number made. will be deemed
sufficient cause fo r disqualification.

8. Awards: Certifica tes to the top scoring sta­
tion in each state, Canadian province and fo reign
country. 2nd and 3rd place awards will be made
if the score or participation warrants.
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BY WILFRED M. SCHERER *,
W2AEF

More Notes on lXI
In last month's discussion on TXI an

account was given of W6WZK's unsuccessful
attempts in Obtaining satisfaction from a
prominent manufacturer of entertainment
appliances in regard to a TXI situation. We
are happy to report that in contrast to this,
most helpful assistance in finding a solution
to a recent TXI problem was provided
through the cooperation of a different manu­
facturer and his local service representative.
Detailed information on this case will be
given in a future column.

Also, one of the TXI preventitive measures
suggested last month was the use of shielded
leads for external-speaker connections. It has
since been found that where such leads are of
appreciable length, they could aggravate the
situation. In such cases the shield functions
as a grounded-base r.f.-pickup antenna tuned
n~ar th~ fre'!uency of the interfering trans­
nutter, inducing r.f. into either the inner lead
or the equipment itself. This might be cured
either by altering the lead length to detune it
or by connecting the speaker-end of the
shield directly to a good ground.

A nother situation is that TXI could more
readily be involved when the transmitting
antenna is a vertical one instead of a horizon­
tal job, a condition that was commonly ex­
perienced with BCI in the days before TVI,
due to the vertical polarization, low radiation
angle and the omnidirectional characteristics
of vertical radiators.

Even with a horizontal antenna a vertical­
radiation component could exist 'due to an­
'tenna currents on the shield of a coax feed­
line. Under such conditions, a balun at the
antenna-end of the line (as suggested last
month) should minimize the possibility of a
vertical component that could create a sub-

"Technical Director, CQ.

See page 104 for New Reader Service
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stantial enough r.f. field to cause TXI that
might not otherwise be experienced. A low
S.W.r. also should be maintained.

V.F.O. Problems
QUESTION: I am using a Galaxy V with the
remote v.f.o, (RV-I). Both the remote v.i,o.
and the inboard one have developed prob­
lems, as follows:

The inboard v.f.o, remains exceptionally
stable as always, but when tuning across a
signal, I get a tremendous frequency warble.
When I stop the physical tuning, whatever
frequency the v.f.o, is then at is a constantly
stable one. The gear mechanism seems as
firm as always and there do not appear to be
any mechanical problems.

The outboard v.f.o. has a different prob­
lem. There is no warble, but every minu te or
so the frequency suddenly jumps 300-500
c.p.s. both on receive and transmit. This unit,
as well as the other, has been re-tubed, Volt­
ages and resistances check okay and the
VR-tube output voltage remains constant
when the shift occurs. Got any ideas on
solutions?

ANSWER: The frequency warble on the in­
ternal v.f.o. for the Galaxy V probably is due
to poor ground contacts at the capacitor rotor.
Make sure the ground wipers are tight. Some­
times these get loose and require a corner or
two to be soldered to the capacitor frame. It
may be that those in the Galaxy unit are spot
welded to the frame, but check them anyway.
Also, squirt a good contact cleaner on the
bearing surface of the wipers. We generally
use Spray Kleen put out by GC (General
Cement Co.).

D irty or loose multiple ground paths also
can cause trouble. Make sure all ground con­
nections (or points where the capacitor frame
makes ground contact) are tight. One such
ground path may be through the drive mech­
anism, so look for dirt here too that requires
cleaning out.

As for the frequency jumps in the out­
board v.f.o., this may be due to a loose con­
nection or a bad contact at the tube socket
which is affected by heating cycles. Another
likely cause, and one rather difficult to pin
point, is a defective fixed or trimmer capa­
citor. We don't know what the "inna rds" of
this v.f.o. constitute, but a mica, ceramic or
temperature-compensating capacitor (at the
tuned circuit or for coupling) may be bad. If
a switch is involved, check this over for dirt,
a bad detent, contact, etc. If the v.i.o. has its
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own amplifier or buffer, the trouble could be
here, since changes in loading by this stage
could affect the v.f.o frequency.

Dirt in Equipment

While we're on the subject of dirt in cer­
tain equipment, it might be well to point out
some precautions against such conditions that
may affect not only v.f.o.'s, but also tuning
capacitors for r.f. circuits as well as other
components. Yes, dust will even seep into
potentiometers. Besides causing noisy opera­
tion, accumulations of dirt or dust with a
mixture of moisture can eventually create
undesirable leakage paths, cause voltage
breakdowns Or other difficulties.

A good preventive measure against dirt
buildup, particularly where the equipment
has a perforated cabinet or open back, is to
keep the gear covered with paper, a plastic­
bag material or lint-free cloth when it is not
•
10 use.

This may not be practical with some mobile
installations, where dirt accumulation is
most apt to occur; but if it is not so, an al­
ternative would be to remove the gear when
it is not expected to be used over a particular
period of time. If either expedient is not suit­
able, it would be well to at least periodically
remove the gear temporarily, remove dust or
dirt with a small brush and then wipe sections
clean with a cloth. A pipe cleaner often will
be handy for removing dust from between
variable-capacitor plates. Periodic cleaning
also should be considered for home-station
gear.

Appeal for Manuals

Morrow Receiver Model MBR-5
Morrow Transmitter Model MB-560A
Morrow Power Model RTS-600S
Hallicrafters Panadapter Model SP-44
P & H Linear Amplifier Model LA-500
If any of our readers have any technical

data on these items, we'd appreciate receipt
of such to enable Zerox'ed copies to be made
for forwardi ng to those concerned. Unless
otherwise specified, all material will be re­
turned to the sender. Thanks.

Hum on NCX-5 Incremental Tuning

QUESTION: I get hum in the receiver of the
NCX-5 when the incremental tuning is used.
How can this be cured?
ANSWER: Hum on the NCX-5 incremental
tuning can be cured this way:

At the incremental-tuning control, discon­
nect the two resistors and capacitors from the
ground lug held by the control. Connect these
ends of the resistors and capacitors to a new
ground lug to be installed directly on the
chassis below. This will eliminate an a.c,
ground loop through the panel caused by the
pilot lamp circuits.

Grid Current on 58-200 Linear Amplifier
QUESTION: Your comprehensive and excel­
lent review on the Heath SB-200 linear amp­
lifier was most gratifying. I have the following
question on it:

While using the amplifier, driven by a
Drake T R-4, a drastic drop in grid current
is experienced when the amplifier is tuned
for maximum output and with a plate cur­
rent of about 600 rna. Will the amplifier be
harmed when the load is reduced to 500 rna
where the grid current then comes up?
ANSWER: The drop in grid current when the
amplifier is fully loaded is a normal condition.
Tune up the amplifier as outlined in the re­
view or as you have done for maximum out­
put. If the amplifier is lightly loaded, it will
easily be overdriven and high grid current
will be indicated. The overall result will be
ready susceptability to f1attopping and un­
desirable distortion.

The lower you can keep the grid current
for a given power level, the better the linear­
ity or quality of the signal. The grid current
indicates that you have r.f. drive for the
specified power level, but when the grid cur­
rent goes down on full tuneup, some of the
driving power is absorbed by the load and
thus is transferred to it.

Year-End Thoughts
This month marks the end of the second

year for the present Q & A Column. As in
the past, we again thank those who have sub­
mitted questions, provided helpful informa­
tion for others or who have patiently waited
for replies, many of which are still delayed
due to the huge backlog of mail which just
seems to grow larger day by day.

We are also grateful for the complimentary
letters, those with words of encouragement
and particularly those expressing apprecia­
tion for our efforts in finding solutions to the
individual's problems. These make our task
more rewarding.

And now-may the joy and peace of
Christmas be with you, always!

73, Bill, W2AEF
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Propagation

LAST MINUTE FORECAST
D ec. 1 fAro1Il1h. J4ft. 15, 1970

Forteatt Ra.tift. I1 & QKalitwo
DO)'8 ('0 (3) (2) (l)

Above Nannal: Dec. I, 7, 15, D.C C
18, 28, 81. Jan. 10, 12.

Nannal : Dee. 2-3. 5.6. 8. A-B B-C ~D D- E
11-14 ,1 6_17, 19_22, 26-27,
29-30. J an. I, 8-S, 7, 9 ,
11,18.15.

Below N orm al : Dec. 4, 9_10, C D D E
23,25. Jan . 2, 6, 8.

Disturbed: Dec. 24 . DEE E

BY GEORGE JACOBS,· W3ASK

D URINGDecember and January, propaga­
tion conditions in the high frequency amateur
bands between the United States and Europe,
the Far East, Central America and the north­
ern half of Africa are expected to remain at
about the same level as during this past Octo­
ber axd November. Conditions on paths be­
tween the USA and central and southern
Africa, South America, Oceania and parts of
south and southeast Asia are expected to de­
crease somewhat as a result of seasonal
changes within the ionosphere.

Good-to-Excellent openings are forecast
to most areas of the world on 10 meters from
shortly after sunrise through the late after­
noon hours. Excellent openings are also ex­
pected on 15 meters from shortly after sunrise
through the late afternoon and early evening
hours. During most of the daylight hours it
will be a toss-up between 10 and 15 meters
for OX propagation honors.

Good-to-excellent OX propagation condi­
tions are also forecast for 20 meters. The band
should open at sunrise, and remain open to
one area of the world or another through the
daylight hours and into the early evening. To
some areas of the world, 20 meters may re­
main open during the hours of darkness as
well. Optimum O X conditions generally occur
on this band during the sunrise period and
again during the late afternoon and early
evening hours.

OX propagation conditions to most areas
of the world are usually at their best on the
lower frequency bands during the winter
months. Static levels on these bands should
be at seasonally low values during December,
.and signal levels are expected to be stronger, .
tthan at any other time of the year. OX open-
'ings on 40 meters should begin during the
late afternoon hours, with the band opening
("st to Europe and to other areas in a north-

" 11307 Clark Street, Silver Spring, Md. 20902.
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How To USE T HEs E CHARTS
The (ollowing i . an explanation of the symbol.

shown above. and instructions for the use of the
CQ propagation prediction.:

I - E n ter Propaption Cham on tollowing pattE'S
u nder appropriate band and d istance or KeOgTaph ­
ieal area columns. Read predicted times of band
openinn at interaeetion of both columna.

2-Followlng each p redicted time of band opening
is a fors:cut ratln~ w h ich Indicates the relative
number of days the band Is expected to o pen durin g
each m onth of the forecast per iod. The h igher the
rating, the more frequent the opening , as follows:
(4) band open m ore than 22 dayS each month : (3)
between U and 22 days: (2) bet ween 8 and 18 dan;
(1) less than 7 days.

On the "Short-Skip" Chart where two numerals
a re show n within a single set of parenthesis. the
first applies to the shorter distance for which the
forecast is m ade. and the second to the greater dis­
tance. Note the forecast rating for later use.

3-With the forecast rating noted a bove, atart
with the numben in parenthese a t the top of the
"Last Minute Forecast" appearing above. Read
down the tahle for a day-to-day forecut of propa­
gation conditions In terms of Above Normal (W'WV
r ating h igher than 6): N orma! (WWV rating 6-6):
B elow N orma l (WWV rating 4): Disturbed (WWV
rating leu than 4 ). The letter symbols (A-E )
describe reception conditions (signa l quality. noise
and ra dina' levels ) expected fo r each day of the
month and have the following meaning: (A-ex­
cel lent openin g with stron g . lteady s ilmals : B­
K'OOd opening', moder a tely stronll slgnala, li ttle
fading and noise : C-fair openi ng, signals flu ctu­
ating between moder a tely strong and weak; D- POQr
opening, aignala generally weak and considerable
fa ding and noiae: E -POQr openlnll, o r none at all.

4-Th ia month'a D X P ropagation Charta are baaed
upon a t ranamitter power of 250 watta e.w.: 600
watta e.e.b., o r 10Q. wa tts d.s.b., into a dipole an.
tenna a quarter-wave a bove ground on 160 and BO
meten a h alf_wave above ground on 40 and 20
meters. and a wave-length above ground on 16 and
10 m eters. For each 10 dh gain above these r efer­
ence levels. reception quality shown in the "Last
Minute Forecast" will improve hy one level : for
each 10 db 10811, reception w ill become poorer hy one
level.

5-LocaI Standard T ime for these prediction s is
based on the 24-hour system.

6- T he Ea stern USA Chart can be used in the 1,
2, 3, 4, 8. K P 4. KG4 a nd KV4 amateu r call areaa;
T he Central USA Chart in the 5, 9, and 0 are...
and the W estern USA Chart in the 6 and 7 areas.
The Charta are valid from December 15. 1969
through February 15, 197e, a n d a re prepared f rom
baaie propagation data puhlished monthly by the
Institute For T elecommunication Sciences And
Aeronomy at the U.S. Dept. of Com meree, Boulder,
Colorado.

easterly direction. The band should remain
open to one area of the world or another
through the hours of darkness and until
shortly after sunrise, when conditions to
Oceania and to areas in a generally westerly
direction are expected to peak.

Fairly good 80 meter OX openings to many
areas of the world are forecast during the
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hours of darkness, at times with exceptionally
strong srgnal levels. Some fairly good 160
meter openings are also likely to take place
during the same time period. DX conditions
on both 80 and 160 meters usually peak when
the transmission path is entirely in darkness,
or when part of the path is in darkness and
the other in either twilight or dawn.

V.H.F. Ionospheric Openings
There is a slight possibility that some trans­

continental F-Iayer openings may be possible
on 6 meters during December. Some openings
may also be possible between the continental
USA and Hawaii and between the USA and
South America . The best time to check for
F-Iayer 6 meter openings is about an hour or
so before noon, and during the early after­
noon hours.

Two significant meteor showers are ex­
pected during December, during which time
meteor-scatter openings may be possible on
the 6 and 2 meter bands. Geminids, a major
shower, should take place during the second
week of the month, peaking on December 13.
Ursids , a less intense shower, is expected to
last for about two days, peaking during the
daylight hours of December 22. Most meteor
showers peak during the night, usually just
before dawn; Ursids is the exception.

TE, or trans-equatorial scatter openings on
6 meters are expected to falloff a bit in the
northern hemisphere during December, but
some should be possible between the USA
and South Amenca, TE openings take place
during the evening hours, peaking between
approximately 8 and II P .M. at the path
mid-point.

A secondary seasonal peak in sporadic-E
propagation is expected during December
(the major peak occurs during the summer
months). This should result in a number of
short-skip openings, between distances of ap­
proximately 800 and 1400 miles, on 10 and 6
meters. Although the early evening hours are
generally favored for such openings, they
may occur at any time.

Some auroral-type v.h.f. ionospheric open­
ings are also likely to occur during December,
especially when ionospheric conditions on the
h.f. bands are below normal or disturbed.
Check the "Last Minute Forecast" at the
beginning of this column for the days that are
most likely to be in these categories during
the month.

Sunspol Cycle
The Zurich Solar Observatory reports a

monthly mean sunspot number of 81 for
September, 1969. This was the lowest level
of solar activity observed since September,
1967. September's sunspot activity results in
a smoothed sunspot number of 106, centered
on March, 1969, as the present cycle con­
tinues to decrease slowly. A smoothed sun­
spot number of 97 is forecast for December,
1969.

This month's column contains DX Propa­
gation Charts valid from December IS, 1969
through February IS, 1970. Short-Skip Prop­
agation Charts valid for December appeared
in last month's column.

The Editor of this column would like to
take this opportunity to extend his warmest
wishes to everyone, everywhere, for a Merry
Christmas and a very Happy New Year.

73, George, W3ASK

December IS,-February IS, 1970

TIME ZONE: EST (24-Hour Time) Northern 07·08 (l) 08-07 (I) 28-02 (l) 18-19 (I)
Europe & 08-10 (2) 07-08 (2) 02·040 (2) 19. 28 (2)

EASTERN USA TO:
European 10.1 2 (1) 08-10 (3) 04 ·06 (l) 28-03 Cl)
USSR IOol2 (2) 08-07 (2) 19-02 (I).

12·18 (1) 07.11 (8)

J5 •• -'0180
(1)·2 19-02

" 11-18 (2)
M d en Meter. Meu r. Meter. 18.14 {l}

We1ltern &: 07-08 (I) 06-07 (1) 28-01 (2) 14-16 (I) Eastern 07-08 (1) 07-08 (1) 06--08 (2) 1&.20 (1)
Central 08-09 (2) 07-08 (2) 01·05 (1) 16.17 (2) Medltter- 08-10 (2) 08-09 (2) 08-10 (I) 20- 22 (2)
Europe & 09.11 (4) 08-09 (3) 05_07 (2) 17-19 (3) ranean &: 10-12 (I) 09.11 (.f,) 10-13 (2) 22-00 (1)
North 11-12 (8) 09.12 (4) 07-09 (3) 19-02 «) Middle 11-12 (3) 13·16 (3) 21).23 (1)-
A frica 12-13 (2) 12-13 (3) 09-11 (2) 02-03 (3)

E~t 12.13 (2) 19..21 (2)
13-14 (1) 13. 14 (2) 11-12 (3) 03-04. (2) 13.14 (1) 21_23 (I)

14._15 (1) 12.15 (4.) 04.-05 (1) 23.02 (2)
16-1 6 (3) 17.1 9 (1) - 02-06 (l)
16-19 (2) 19-20 (2)-
19-23 (I) 20.02 (3)- Wnt& 08-09 (l) 06-07 (1) 01·06 (1) 18-22 (1)

02.03 (2)- Central 09-10 (2) 07-10 (2) 08-08 (2) 22-02 (2)
03-04. (1)- Africa 10.11 (3) 10_13 (3) 08-13 (1) 02-08 (I)

11·13 (4.) 18.16 (4.) 18. \6 (2) 00..03 (1) -

-Predteted time. of 80 meter openings. Openlnp on
13·14. (3) 15.17 (3) 16.16 (S)
14..16 (2) \7.18 (2) 16-18 (4 )

160 meter. are aIlIO likely to ceeur durinir those- times 16-17 (1) 18-19 (1) 18-21 (3)
w hen 80 meter openinp are MOwn w ith a foreeut 21-01 (2)
ratinir of (2), or hlirher.
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02·06 ( l) 15-17 (1)
0&·07 (2) 17-1 8(2)
07.09 (3) 18. 01 (3)
09-11 (2) 01.02 (2)
11-13 (3) 02-03 (l)
13-1 6 (2) 17-20 (1) -
16.1 9 (1) 20-01 (2)-
19. 22 (2) 01·02 (1)-
22-00 (1)
00-02 (2)

22-00 (1) 17-19(1)
00-02 (2) 19-22 (2)
02-06 (l) 22 -01 ll)
06-08 (2) 19- 00 (1) -
08·11 (3)
11-12 (2)
12·14 (1)

04·06 (2) 18-20 (1)
06· 10 (1) 20-22 (2)
10. 12 (2) 22 _23 (l)
12.14 (3) 20-22 ( l)-
14-18 (2)
18-22 (I)
22-02 (2)
02·04 (1)

06.13 (l) 18-21 (1)
IS.1 5 (2) 21.23 (2)
15-16 (3) 23·01 (1)
16.1 8 (4)
I S·20 (3)
20_22 (2)
22-01 (t)

11-14 (1) 19-00 (1)
14-1 6 (2)
16-1 9 (3)
19_21 (2)
21_00 (1)

07_13 (1) 18·1 9 (I )
13-15 (2) 19.21 (2)
15.1 6 (3) 21-22 (I)
16-1 8 (4)
18_20 (3)
20.21 (2)
21-00 (1)

06-01 (1 ) 06· 0S (l)
07-09 (2) 19-21 ( l)
09_11 (1)
17·19 (1)
19.22 (2)
22 ·00 (1)

07-08 (1) 04-07 (1 )
Of!·09 (2)
09_11 (3)
11-13 (2)
13. 18 (1)
I S-20 (2)
20-21 (l)

15-11 (1) 02-08 (1 )
17-1 8 (2) 04-07 m-
18_20 (3)
20.23 (2)
23-01 (l)
01-03 (2)
03-07 ( l)
07-09 (2)
09.11 (1)

06.07 (2) 23-01 (I)
07-09 (3) 01.02 (2)
09· 12 (2) 02. 06 (3)
12-18 ( l) 06·07 (2)
18.20 (2) 07-08 (l)
20.00 (3) 03· 07 (1) -
00-02 (4)
02-04 {3}
04.-05 (Z)
05-06 (l)

age 82]

T (24-Hour Time)

A TO:

Eas' 08-10 (l) 06-10 (1) 07-13 (1) 18-00 (l) TIME ZONES: CST & MS
Africa 10-12 (2) 10.1 2 (2) 13-1 5 (2)

12.14 (a) 12-14 (3) 15-16 (3) CENTRAL US14.15 (2) 14.1 6 (4) 16.1 8 (4)
15.1 6 (1) 16-17 (3) 18-20 (3)

w estern 07-08 (l) 06-07 (l)17-18 (2) 20-23 (2)
18.19 (l) 23-01 (l) & Southern 08-09 (2) 07-08 (2)

South 07-08 (l) 07-09 (l) 12-14 (1) 18_19 (1) Eu rope 09.10 (3) 08- 10 (3)
& N orth 10-11 (2) 10.12 (4)

Africa 08-10 (2) 09.11 (2) 14-1 5 (2) 19-21 (2) Africa 11-12 (1) 12-13 (2)
10.1 2 (4) 11-12 (3) 15-1 8 (4) 21 -00 (l) 13-14 (1)
12.13 (3) 12.1 5 (4) 18-20 (3) 19-22 (1) -
13.14 (2) 15-17 (2) 20-01 (2)
14-15 (1) 17.1 8 (1) 01-03 (l)

Central 08-10 (1) 07.08 (1) 06-07 (1) 06-08 (I )
& South 17-19 (1) 08-10 (2) 07-09 (2) 20-22 (l) Northern 08-09 (1) 06-07 (I)
A Bi a 10-11 (l) 09-12 (l) & Central 09. 10 (2) 07-10 (2)17-19 (1) 18-20 (1) Europe & 10-11 (1) 10-12 (1)20-23 (2) European23_0 1 (1 ) USSR
Southeast 09-1 0 (l) 09-10 (1) 06·07 (I) 05·07 (1)
A s ia 10_11 (2) 10-12 (2) 07-09 (2)

11.13 (l) 12.14 (l) 09-11 (I)
E astern 08-09 (1) 07-08 (1)18-20 ll) 17 _1 8 (1) 17-19 (l)
~Iediter. 09-10 (2) 08· 11 (2)18·20 (2) 19-22 (2) ran ea n & 10·11 (1) 11-12 (\)20-21 (1) 22 -03 (l) Middle

Fa ' 17.18 (1) 1&.17 (1) 16-1 8 (l) 05-08 (l) EaatEa., 18-1 9 (2) 17-1 8 '(2) 18-20 (2) 05·07 (1)-
19-20 (l) 18· 20 (3) 20-22 (S)

20_21 (2) 22. 00 (2)
21-22 (1) 00-02 (1) West & 07· 08 (1) 06-09 (1 )02-04 (2) Central 08-10 (2) 09.11 (2)04.07 (l)

Africa 10-12 (S) 11-14 (3)07- 09 (2) 12·14 (4) 14.16 (4)09-11 (1) 14 _1 5 (3) 16-17 (3)
South 12_14 (1 ) 08· 10 (l) 12·19 (l) 01-02 (l) 15_16 (2) 17_1 8 (2)
Pacific 14-17 (2) 10-IS (2) 19· 22 (2) 02-04 (2) 16-17 (l) 18-19 (l)
& New 17-19 (3) 13-1 6 (1) 22.00 (3) 0.£-07 (3)

Eas' 08-09 ( l) 08-10 (1)Zeala nd 19-20 (2) 16-1 8 (2) 00-02 (2) 07.0S (2)
20-21 ll) 18-20 (3) 02.04 (3) 08.09 (1 ) Africa 09-12 (2) 10-13 (2)

20·21 (2) 04·06 (l) 04.05 m- 12-13 (S) 13.15 (3)
21-22 (\) 06-07 (2) 05.07 (2)- 13.14 (2) 15_17 (2) I

07-09 (4) 07-08 (1)- 14_16 (1) 17_18 (1)

09-12 (2) South 08-09 (1 ) 07- 10 (1)

Australasia 09_1 0 (1 ) 08·10 (l) 07.1 0 (3) 03-05 (l) Africa 09-10 (2) 10-11 (2)
10_11 (2) 10-12 (2) 10-1 2 (2) 05_07 (2) 1(1-12 (3) 11.12 (3)
11.12 (l) 12_16 (1) 12_15 (I) 07-09 (1) 12·13 (2) 12.14 (4)
15_17(1) 16_1 8 (2) 15-17 (2) 05·08 (1) - 13-14 (I) 14_15 (3)
17.19 (2) 18-20 (3) 17_20 (I) 15_17 (2)
19.20 (l) 20 _2 1 (2) 20-22 (2) 17-1 8 (1)

21-22 (l) 22-02 (1) Central 08-10 (I) 07-09 (I)
02_04 (2) & South 18-20 (I) 18-19 (l)
04-07 (1) A s ia 19.20 (2)

Northern 07-08 (I) 06-07 (1) 07_09 (.t) 17.18 (1) 20-2 1 (l)
& Central 08-09 (3) 07·08 (3) 09· 11 (3) 18.1 9 (2)
South 09-12 (4) 08-10 (4.) 11.16 (2) 19-21 (S)
A m e r ica 12-14 (3) 10·1 3 (3) 16-17 (3) 21-04 (4) Southeast 09_10 (l) 09-10 (1)

14_16 (4) 13-17 (4) 17_21 (4) 04_0;) (3) Asia 10-12 (2) 10-12 (2)
16-17 (3) 17.19 (3) 21-00 (S) 0:;.06 (2) 12_13 (1) 12-14 (l)
17_18 (2) 19-20 (2) 00.03 (2) 06.07 (I) 16-17 (1) 16.18 (1)
18_19 (l) 20_2 1 (O 03-05 (I) 19-20 (I) - 17_1 9 (2) 18-20 (2)

05-07 (2) 20.22 (2) - 19.20 (1 ) 20.21 (1)
22-02 (S)-
02.04 (2)-

Fa. 16-17 (1) 15.16 (1)0.£-06 (1) -
Ea" 17-19 (2) ';"17 (2)

Brazil. 01-08 (l) 06-07 (1) 13·14 (1) 19-21 (1) 19.20 (1) 17_1 9 (3)
Arsrentina. 08-11 (2) 07-09 (2) 14·1 5 (2) 21.02 (2) 19.20 (2)
Chile & 11-14 (3) 09-12 ( l) 15-17 (S) 02.05 (1) 20-21 (1)
Uruguay 14-1 6 (4) 12-14 (2) 17-21 (4) 21-03 (1) -

16.17 (2) 14-16 (3) 21-02 (S)
17_19 (1) 16_1 8 (4) 02-04 (2)

18.19 (S) 04-06 (I)
19-20 (2) 06-08 (2)

South 10-14 (I) 08.09 (I)20 -2 1 (1) 08-09 (1)
P acific 14.16 (2) 09·11 (2)

McMurdo N il 06-09 (l) 18.19 (I) 00-05 (1) & N ew 16-1 8 (3) 11-13 (3)
Sound. 16-18 (l) 19-20 (2) Zealand 18_1 9 (2) IS-14 (2)
A n tarctica 18·20 (2) 20.00 (3) 19.20 (1) 14_16 (1)

20.21 (t) 00-02 (2) 16-17 (2)
02-04. (3) 17_1 9 (3)
04-06 (l) 19-20 (2)
06_08 (2) 21). 21 (1)
08-09 (1)

[Continued on p
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AWARDS
LOG

This new ISO-page log book has been
published for use by all DX'ers to keep
an organized log of contacts and con­
firmations for the many DX awards now
available.

Complete details are provided on the
number and type of contacts needed for
over 100 major awards made by amateur
radio clubs th roughout the world. In ad­
dition to specific award qualifications and
costs, the method of confirmation and how
and where to apply are also listed under
each individual award.

Special individual logs are set up under
each awa rd providing space for a complete
record of contacts and confirmations in­
cluding log data requ ired to be submitted
with the award application.

The DX A wards Log required over two
years preparation in order to contact radio
clubs throughout the world for the latest
data on awards currently being offered. It
is the most complete and up-to-date source
for such information. It will be invalu­
able to the "wallpaper collector" as well
as any amateu r of SWL making DX
contacts.

--- .• • •• •

j...-

'-'.. . . -. ... .-.
[)

- -
-:- . ~~~ :· .-. .' .· .- .'· .... • r-->-· ., ... .· .-i'rr- .• """'Tr-~

~
~:\:

Circulation Department, CQ Magazine
14 Vanderventer Ave., Port Washington, N.Y. 11050

Gentlemen: ->=
Your offer is too good to miss. I have indicated my preference below.~

(Payment must accompany order.) ::;><::;
NA~fE ,CA L L ~§~

ADDR ESS ::5:5
C ITY ~ .~~.~.;.;~~.~~~;~~S;:,~:~;~.~.~Q.~~~~~;i~:i:~..~~~;.................. ~

o 1 yr. at $7.50 0 2 yrs. at $12.50 0 3 yrs, at $ 16.50 ->=
o I just want the DX Awards Log at $3.95 ->=

o New Subscription 0 Renewal 0 Extension

-

SUPPLY IS LIMITED-ACT NOWI
W ithout subscription, cost price is $3.95.

A MUST FOR EVERY DXER

This fabulo us book sells for $3.95 any­
where in the U.S. and is available fo r im­
media te delivery f rom the CQ Technical
Library. However, with any subscription to
CO you can obtain a copy of the OX Awards
Log for just $1.50 (a $2.45 savings). To ob­
ta in your OX Log at the discount price it must
a ccompa ny a subscription order to CO, but
that order ca n be for renewals or extensions
as well as for new subscriptions.

80 • CQ • December, 1969 See page 104 for New Reader Service



------------------------------------------
$2.00
$3.00
$3.00
$4.00
$4.00
$2.95
$1.50

December, 1969 • CQ • 81

o CQ Ant hology I
o CQ Anthology IIo Antenna Roundup I
o Antenna Roundup II
o Antenna Handbook
o Mobile Handbook
o Ham's Interpreter

$5.00

The New RTTY Handbook
A t reasury of vital and " hard-to-get " informa­
t ion. this book is loaded with valua ble equip.
ment schematics, adjustment procedures. etc.
A boon to beginner and pro . A special section
on getting started, written by Byron Kretzman,
W2JTP, a well-known authority in the f ield.
$3 .95

Electronic Circuit Handbook II
Tom Kneitel's own sequel to Vol I, this volume
delivers 159 additional circuits that will appeal
to all amateurs. Each circuit is fully descri bed
in text with com plete schematics. $3.00

Shop & Shack Shortcuts
A volume packed with hundreds of hints &
shortcuts collected by Don Stoner, this will
help anyone to dress up his shack, improve
shop techniques and increase efficiency of
equipment. $3.95

The New OX Handbook
Don Miller's 200 pages of valuable technical
information and operating aids, most of which
has never been published before and can be
found in no other volume contains Great Circle
Bearing Charts. $5.00

CQ Anthology I
1945-1952 contains valuabie articles f rom
issues long out of print and now unavailable.
$2.00

CQ Anthology II
1952-19 59250 pages of more recent but still
hard-to-get important articles from glorious
yesteryear. $2.00

$3.95
$3 .00
$3.00
$3.95
$5.00
$2.50
$3.00

o CQ Binders

BOOK SHOP

New York City and State residents must add sales ta x applicable to your area.

COWAN PUBLISHING CORP. Book Div.
14 Vanderventer Avenue· Port Washington, L.'., N. Y: 11050

NAME _

ADDRESS _
CITY _

STATE ZIP _

o New RTTY Handbooko Electronic Circuits Handbook I
o Elect ronics Circuits Handbook II
o Shop & Shack Shortcutso New OX Handbook
o Surpl us Schematics Handbooko Surplus Conversion Handbook

See page 104 for New Reader Service

Surplus Conversion Handbook
Compiled by Tom Kneitel, WB2AAI, this con­
ta ins 192 pages of conversion articles. cover­
ing almost every piece of surplus gear worth
the effort to convert to ham use. $3.00

Surplus Schematics
Ken Grayson has loaded this book with sene­
matics for currently popular pieces of conver­
sion gear, making it invaluable to amateurs
as a guide to surplus gear. $2.50

Antenna Roundup'
Edited by Art Seidman, a 160 page mass of
antenna information directed at answering a
multitude of quest ions surrounding t he mys­
terious antenna. $4.00

Antenna Roundup II
Ten big theory articles backed up by 82
detailed and ill ustra ted construction projects
f rom UHF to microwave, long wires to 17 ele­
ment beams and Sterba Curta in arrays. $4.00

Antenna Handbook
All new information on transmission line
theory, Attenua tion, Im pedance, Standing
waves, Resonant and non resonant lines, cur­
rent distribution, free space 3 dimensional pat­
terns of long wi res of all practical length and
much, much more by Ken Glanzer. $4.00

Electronic Circuit Handbook I
Written by Tom Kneitel, WB2AAI, this details
150 of the most often needed circuits in 11
great chapters. Invaluable for beginners and
old-timers alike. $3.00



Urom page 79] South 08-10 (l) 07-0. (I) 07-12 (I) 18-20 (I)
A(ri~a 10-1 2 (2) 09-12 (2) 12-14 (2)

12.14 (l) 12.1 5 (3) 14.1 5 (3)

9 (I) 08-10 (1) 05·07 (I) 02-04 (1)
16_16 (2) 16-17 (' )
16-17 (I) 17_19 (3)

I (2) 10. 14 (2) 07-0' (2) 040·07 (2) 19.20 (2)
(1) 14.15 (3) 08-10 (3) 07-09 (1) 20.21 (t)
(I) 15- 17 (4) 10-12 (2) 03-06 mit 00.02 (l)
(21 17-19 (3) 12-1 5 (l)
(I) 19.20 (2) 15. 17 (2) Central 17_1 9 (l) 07.10 ll) 06-07 (I) 06-07 (I)

20.21 (I) 17.20 (1) & South 16-17 (1) 07-09 (2) 17-20 (I)
20-22 (2) A s ia 17-19 (2) 09-11 (I )
22.03 (t) 19-20 (I) 16-18 (1)
03.05 (2) 18-20 e2}

(I) 06-07 (I) 06-07 (2) 17-1 8 (I)
20-22 (I)

(3) 07-08 (2) 07-11 (3) 18-19 (2' Southeast 09- 11 n) 08-09 (J) ' 07-08 (1) 03_08 (1)

I ro 08-12 (3) II-Hi (2) 19-00 CS} Asia 14-1 5 (I) 09-11 (2) 08-09 (2) 04-06 (1).
(3) 12-17 (4) 15- 17 (3) 00-04 (4) 15_17 (3) )1 _13 (I) 09. 11 (3)
(,) 17.1 8 (3) 17_20 (4) 04.05 (3) 17-18 (2) 13_1 5 (2) 11-13 (2)
(2) 18-19 (2) 20.22 (3) 05-06 (2) 18-19 (t) 15-18 (3) 13.14 (I)
(I) 19.20 (I) 22-00 (2) 06-07 (I) 18-19 (2) 18-1 9 (1)

00-02 (3) 19·20 (1)1 19_21 (1) 19_21 (2)
02-04 (2) 20_22 (2) ' 2 1.22 (1)

04-06 (I) 22-01 (3) ' Fa r 14-1 5 (I ) 13_14 (I ) 02_04 (I) 00-01 (I)
01-02 (2)1 East 15_1 6 (2) 14_1 6 (3 ) 07-08 (l) 01-03 (2)
02-04 (1)1 16-17 (4) 16-1 8 (4) 08- 11 (2) 03-06 (3)

(I) 06-07 (I) 04_06 (1) 19-21 (1) 17-18(3) 18-1 9 (3) 11-13 (I) 06-08 (2)
(2) 07.09 (2) 06-08 (2) 21-02 (2) 18-19 (2) 19- 20 (2) 13-1 5 (2) 08 -10 (l)
(3) 09-12 (I) 08- 14 (I) 02-05 (I) 19-20 (I) 20-21 (1) 15-1 6 (3) 02-08 (1)1
(,) 12-14 (2) 14-1 5 (2) 21-04 (I ) ' 16-1 8 (4)
(2) 14. 15 (3) 15.17 (3) 18-20 (3)
(I) 15_17 (4) 17.20 (4) 20-21 (2)

17_1 8 (S) 20 _02 (3) 21_22 (I)
18_19 (2) 02-04 (2) South 10-12 (I ) 07-08 (I ) 02-06 (I) 22-00 (l)

19_20 (I) P a c ific 12-14 (2) 08-09 (2 ) 06-07 (2) 00-03 (2)
0;-09 (I) 11_19 (1) 22-05 (1) & New 14-16 (S) 09-11 (S) 07-09 (3) 03-06 (3)
16-1 8 (1) 19-22 (2) Zealand J6-17 (2) 11-1 5 (2) 09-11 (2) 06-07 (2)

18-20 (2) 22-00 (3) 17-19 (I) 15_17 (3) 11 _17 (I) 07-08 (I)
20-21 (I) 00_04 (2) 17_1 9 (4) 17_1 8 (2)

04_06 (l) 19-20 (3) 18-20 (3) 00_03 (1 )1
06-07 (2) 20-21 (2) 20-23 (4) 03_06 (2)1
07.09 (I) 21-22 (1) 23-00 (3) 06-07 ( I) I

Australasia 10_13 (I) 08-09 (I) 18-20 (I) 01-03 (I)
IS_IS (2) 09_12 (3) 20_22 (2) 03-06 (2)
15_17 (3) 12_1 5 (2) 22_02 ( I) 06- 08 (I)

E: PST (24-Hour Time)
17_19 (2) 15_17 (1) 02_05 (2)

17-18 (2) 05_06 (I) 01·03 (I)'
18-20 (3) 06-08 (2) 03_06 (2)"

STERN USA TO:
20_2 1 (2) 08-10 (4) 06-07 (1) "
21-22 (I) 10-1 2 (2)

12-14 (I)

15 t o . 0 /80
Northern 07-08 (I) 06-07 (I) 06-07 (2) 17.1 8 (1)
& Central 08-09 (2) 07-08 (2) 07-09 (4) 18-19 (2)

<TO Md~T8 Md , ra lUd~r. South 09-10 (3) 08- 13 (3) 09. IS (2) 19-23 (3)
(I ) 07-08 (I) 22-00 (I ) 18-21 (I) AmE'rica 10-14 (4) 13-16 (4) 13.1 5 (3) 23-0S (4)
(2) 08-09 (2) 00-03 (2) 21-00 (2) 14·1 5 (3) 16-17 (3) 15-1 9 (4) OS.04 (2)
(l) 09-10 (3) 03-06 (n 00-01 (1) 15_16 (2) 17_1 8 (2) 19_20 (3) 04-05 (I)

10-11 (2) 06-09 (2) 19. 23 (1)1 16-17 (I) 18-1 9 (I) 20-00 (2) 19-20 (1) '
11_12 (I) 09-11 (3) 00-06 (I) 20_22 (2) '

11.14 (2) 22.00 (S)'
14_1 6 (l) 00-02 (2) '

(I) 06-07 (I) 16-1 8 (I) 17. 22 (I) 02-04 (I) '

07-09 (2) 22-00 (I) 22_00 (2) Brazil. 07_08 (I) 06-07 (I) 12-14 (1) 20-22 (1)
09-10 (I) 0/)-02 (2) 00-01 (I) ArR'entina. OR-11 (2) 07-09 (2) 14_1 6 (2) 22- 01 (2)

02-06 (1) 19-23 (l) t Chile. & 11-1 3 (3) 09-1S (1) 16.17 (3) 01-04 (I)
06-07 (2) U rulf\1ay 13_1 5 (4) 13-14 (2) 17_1 9 (4) 22-02 (I)'
07_09 (3) 15_16 (3) 14_1 5 (3) 19_22 (3)
09-11 (2) 16-17 (2) 15-17 (4) 22-00 (2)
11-13 (l) 17-18 (l) 17.1 8 (3) 00-02 (3)

(I ) 07-08 (I) 22-00 (I) 18-21 (I )
18-19 (2) 02-03 (2)

08-1 0 (2) 00-03 (2) 19-20 (I) 03-04 (I)

10-11 ( I) 03-07 (1) 06-01' (I)

07_10 (2) Md\fu rdo NO 06-09 (I) 16-1 8 (1) 23-05 (I)
10-14 (I) Sound. 14-16 (1) 18-20 (2)
14_1 6 (2) Antarctica 16-19 (2) 20_00 (3 )
16-1 8 (I) 19_21 (1) 00-04 (2)

(I) 06-08 (I) 05.10 (I) 18-22 (I)
04. 06 (1 )

(2) 08-11 (2) 10-13 (2) 06-08 (2)

«) 11 -12 (3) 13_15 (3) 08-10 (1)

(3) 12_14 (4) 15. 17 (4)
(2) 14-15 (3) 17_1 8 (S)
(I ) 15_1 6 (2) 18_1 9 (2)

16-17 (I) 19_21 (1) PLEASE include your
00-03 (2)

(I) 08- 10(1) OS.lS (I) 18-20 (I ) * ZIP code number on(2) 10-12 (2) IS-1 5 (2)
(I ) 12-1 5 (S) 15_17 (S)

all correspondence15_16 (2) 17_19 (2) *16-17 (I) 19-20 (I)
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East 09-10
Africa 10-1 2

12_14

W est & 08-09
Central 09-11
Africa 11 _13

13_14
14_1 5
15.1 6

Eastern 07-09
Medit E' r _
rant"8n &
Middle
F.ast

c.ntral &: 1)7-09
Northern
Europe &:
European
ussn

w ester n & C7-08
Southt>rn 08-10
Europe 10-11
&: North
Africa

WE

TIME ZO

McMu rdo Nil
Sound.
Antarelica

Brazil, 07.08
ArR'l!'ntina. 08-11
Chi le &: 11.14
U ruguay 14-l fi

Hi... I7
17.18

N o rthe r n 07-08
&: Central 08-09
South 09-1
Ame rica l1 -lS

13_1 6
15.1 6
16-17

Australas ia 08-0
09-1
11-12
15.17
17_19
19_20

Propagation

,.
M d



To p view of the broadband transistor amplifier.

The low frequency cutoff may be decreased
at the expense of high frequency character­
istics by increasing the size of the emiller
bypass capacitors and the corresponding
coupling capacitors.

• •• •

TODAY
BY ALLEN KATZ,* K 2UYH

H ow would you like to possess a little box
which could be inserted anywhere in your
receiving system to obtain a gain of 30 db or
more. Such a device would have been in the
realm of fa ntasy several years ago, but today
in the solid state age it is practical and the
subject of th is months column.

10 to 500 Me
The device we are talking about is a broad­

band transistor amplifier. the schematic of
wh ich is drawn in fig. I. It has a gain of about
30 db from just under 500 mc to just above
10 me , And it can have a noise fi gure below
3 db even at 432 mc when constructed of
reall y hot transistors.

We first ran across the circuit for this un­
usual amplifie r at a talk given by Bill Ashby,
K2TKN, on VHF Transistor Ci rcuits at the
HARC Convention in October of 1968. The
circuit shown is actually that of two amplifiers
in cascade, Any number of the basic two
transistor amplifier units may be cascaded to
obtain as much gai n as desired. T he secret
o f the amplifier's flat broadband response is
the negat ive feedback provided by the 220
ohm res istor-I 0 mmf capacitor combination
in the emi tte r lead of the second tra nsistor.

'66 Skytop Road, Cedar Grove, N.J. 07009.

100 100

ou'

2.2 K

2.7" 4 7 0

UK

100
4 70 .00'

L
[Continued on page 90]

220 10 220 10

Fig . l-Schema tic d iagram of
the 10·500 me broadband

a mplifier.
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tDOO
K7NEQ .175
WB2ZS0 176

500
WA2RQH .742
WA5UUB __743
K7NEQ 744
K48XU 145
Wa2Z SQ • 146
WA8ASV _. _ 747
WASTDY 748

1500
K7NEQ 110
WB2lS0 111
WSOB

exWSBUK 112

2500
WASDeG _.• . 55
K7NEQ 56

USA-CA HONOR ROll
3000 2000

K50RF 26 WASOCG _ 78
W7NEQ ••••_•• 27 K7NEQ • 79
K41SE . . 28 WB2ZSQ .. 80

Eddie Pelmer, K4 lSP.

Eddie's own county. Soon Eddie was regu­
larity checking into the net.

At that time, opera ting ho urs were limited,
but in late 1964, Eddie joined a sales agency
for industrial instrumentation and thus started
traveling.

During the past five years, K4LSP has
given out 1500 different co unties includ ing 5
d ifferent provinces of Canada.

To quote Eddie, " It has been lots of fun
working fo r the County Awards. I have
met and made many frie nds. Now that I have
ALL-3079-Counties, I hope to rework them
ALL on the 20 meter band, ALL SSB". Good
Luck, Eddie .

BY ED HOPPER,* W 2GT

THE

PROGRAM

T HEDecember, "Story of The Month", as
promised, about Eddie Palmer, K4LSP, after
th is data.

Mixed USA-CA-3000 awards went to Bill
Todd, K4ISE; Ben H arris, K5DRF; and Don
Birch, K7NEQ. Don, K7NEQ also received
a 2500 award endorsed All 14 me and USA·
CA-2000, 1500, 1000 and 500 awards en­
dorsed All 14 me 2 x SSB. Bob Disbrow,
WB 2ZS0 qualified for Mixed USA-CA-2000,
1500, 1000 and 500 awards. John Robertson,
W50B (ex-W5 BUK) was issued a Mixed
USA·CA-1 500 award. Mixed USA-CA-500
awards went to LeRoy Ferguson, WA2RQH ;
Winky Merick, WA5UUB (ex-WA4NBD;
and Andrew Lovelace, K4BXU. Charles
Secres t, WA8ASV and John Kroll. WAS­
TOY were recipients of USA-CA-500 awards
endorsed All SSB.

John E. IEddie) Palmer, K4lSP
Eddie was born and attended school in

Kingsport, Tennessee and later graduated
from the University of Tennessee.
. An interest in amateur radio blossomed
white running some electrical experiments
while attendi ng the seventh grade.

The Novice test was passed in 1955 and
six months later the Condi tional ticket was
obtained. Last year, afte r much code practice,
an Advanced license was obtained.

In the past five years, much work has been
done in building and operating different an­
tenna systems. Most of the work has been
with multi-element wire beams on the 80
and 40 meter bands.

Eddie became interested in county hunting
in 1964 when he happened to tunc across
the 40 meter band and heard K8CI R and
W~MCX making contact with W4BPC in

"103 Whitman St., Rochelle Park, N.J . 07662
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FLASH!
J o hn M. Sulak, W8UMR

Has Qualified for # 14
USA-3079-CA All Counties Plaque!

Letters
J oe Sk u tn ik, W2JWK, writes: " I finally
made the grade of all 3079 USA Counties.
When I started County H unting in October
of 1964, I thought I could never make the
grade.

'As I recall, my ini tial contact was with
" Big George", K8VSLI M for the start of my
county hunting and I wound up with Ruth,
WA8FSX/M7, in Douglas County, Wash­
ington. It took 4 yea rs, 9 months and 20 days
to do it, but what went on during that time
could fi ll an oversize issue of CQ Magazine.

'Within that scope of time, many lasting
friendships were made, places were visited,
awards and credits gained, assists in emer­
gencies, loss of some well known mobile and
fixed operators and you might say the whole
gamut of life was staged through a single
voluntary but well coordinated activity,
County H unting.

'1 bow with difference to all those mobile
operators who have made all of this possible.
They sacrificed their time, money and efforts
on o ur behalf. Some were and still are out­
standing mobileers by the way they can peel
off stations in the pile-ups. It would give me
pleasure to name a few, but to do so would
only slight those that were unmentioned and
there are just too many of them. All are de­
serving of praise, however, let it be known
that my gratitude goes beyond anything that
I could put into words, and those that know
me well enough will individuall y perceive
the thanks due them.

'Ed, your col umn in CQ is gaining addi­
tional part icipants in county hunting and once
they hear the boys in action, they hop on the

FLASH # 2
Pau l H. Newberry, J r. W4YWX

H as Qualified for # 15
USA-3079-CA All Co unt ies Plaque!

SEE W4YWX FOTO/STO RY
NOVEM BE R '69 CQ

bandwagon. Here's hoping that through yo ur
able guidance and with the ed itorial contri­
butions of all active county hu nters, the col­
umn continues to grow in stature and pro­
minence. I'll be hearing you and the gang on
the Net" .
W4UC Five Flags Award: This certifica te
is being offered by The Five Flags A mateur
Radio Association Inc.. 248 West Garden
Street . Pensacola, Florida 3250 I. Issued for
two way communication with five (5) ama­
teurs in the Greater Pensacola area- they do
NOT have to be club members-or for con­
tacting the club station W4 UC once. Send
log data and $ 1.00.
P a u l Newber ry, Jr., W4YWX, writes: "The
end finall y came this week! The last three
were really scattered-# 3077, WI\BK/M,
Lake of the Woods, Minn.- # 3078. W5DAU
I M. Catron, N .M.- # 3079. K4ZLE/I\I .
PamIico. N .C.

' Now, guess I can concentrate my efforts
toward helping some of the others finish. It
would really take the rest of the week to list
all the stations that have gotte n me counties
that completed states. filled in holes. e IC.,

bu t I just couldn't feel right without men­
tioning a few like: Wl\YLN (who completed
3 states fo r me). WAllWO B (who fini shed N.
& S. Dakota for me the same day). WA5­
TJO. W5DAU. WllKZZ. K4ARF, W7GKN,
WllG V, K7NHV, WA7EGL. WA4LM R,
W9HGO/ HFF. WAl\JRZ. WAllEVO. WAll­
KGD-(Iooks like a WHO's WHO among the
County H unters). There are many others,
but you know who they are first hand. Ed.

[Continued on page 89]
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BY GORDON ELIOT WHITE*

O NE of the elassics of the World War II
surplus era, the Navy LM Crystal Frequency
Indicator, is still with us. T he LM , and its
Army counterpart, the better-known SCR­
211 (HC-22 I) are commonly found in most
surplus stores and are often seen at harnfests.
These little units were well enough designed
back in the late nineteen-thirties that they are
still very useful, and the y were so ruggedly
built that the years have taken very little toll
on their accuracy.' Light in weight and easy
to use, they can hold their own with fre­
quency meters costing far more today.

Fig. I is a photo of the LM front panel.
The HC-221 is similar, though slightly larger.
T he Navy version was accompanied by a
separate a.c. power supply, while the HC-22l
had space in the case for batteries, and, later,
for an optional a.c. power unit.

Figure 2 is the LM schematic. All of the
LM models through LM-l8 are quite similar,
with the changes from model to model so
slight as to be unnoticeable for the most part.
The LM and LM-I were designed for slightly
lower plate voltages, and the units from LM

· 5716 N. King's Highway, Alexandria, Virginia
22303.

Fig. I-A drawing of the lM front panel.

to LM-9 had low-frequency fu nda mental
tuning range of 195-400 kilocycles. Starting
with LM-2 a voltage regulator circuit was
added, and plate voltages of 260/475 were
used. Numbers starting with LM-IO had a low
frequency range of 125·250 kc. All the LM
units had a high frequency funda mental
range <if 2 to 4 megacycles.

The "odd" LM numbered units were pro­
vided for usc with external battery power
supplies, while the "even" numbers had an
a.c. power unit provided.

Accuracies closer than two kc may be ob­
tained at the upper end of the 20,000 kc
high band, down to 25 cycles per second at
the 125 kc point. Substantially better accu­
racy can be realized if the uni t is left turned
on consta ntly in a permanent position, so that
it becomes stable. Si nce the accuracy is
largely determined by the stability of the
calibration crystal built in to the unit, trim-
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Fig , 2 Schematic diagram of the lM Unit.
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WIRE, WRITE, PHONE COLLEIT! WE PAY
FREIGHT ON ALL PURCHASES WE MAKE

WILL BUY
FOR CASH

ALL TYPES
• ELECTRON TUBES
• SEMICONDUCTORS
• Military Electronic

Equipment
• Test Equipment

PRESTEl FiElD STRENGTH METER (Model 6T4G)

MORE!

Only $120.00 F.O.B., New York

LIBERTY
OFFERS

* Never Anyth ing Like Itt
* l-Ma n Can Do A Better Job Than 3 In Th.

Same Time l

* A Gold-Mine for Antenna Installen I

Frequency Rang e : 40 to 230 and
470 to 860 Megahertz. Coli brated
outward from 10 to 50,000 Micro­
volts. Nothing makes il easier to
properly and speedily find the
correct place 10 install TV. fM
a nd Co mmunica tion An lennas.
You can measure and hear th e

signals with this 4'12 vol t battery economica lly pew­
ered unit.

MORE!
LIBERTY
PAYS

Liberty Electronics, Inc.
548 Broadway, New York, New York 10012, Phone 212-925-6000

•••••••••••••••••••••••••••••••••••••••••••• •: CASH 'AID..••..• FASTI :
: For your unused TUBES, Semiconduclon. RECEIVERS, :
: VAC. VARIABLES. Test Equlpmtnt . ETC. Fair Dellinp -
• Since 1938. Write Of call now! Batry. W2LNI . :
• •• •: lARRY ELECTRONICS, 512 ...-." N_ Y.... N.Y. •
• ,.,2. l2lZ.wAHOOO) lWo ky _y ....i_a' :
.~~';'1Il •
• If•• _II . •
•••••••••••••••••••••••••••••••••••••••••••

PLEASE include your

* ZIP code number on

all correspondence *

Now BIGGEIl and
BETTEIl Than Ever!

---'MA IL THIS COUPON NOW --I
I NAME, I
1ADDRESS , I
I CITY, STATE , liP, IL ~

lor your n EE copy, fill out COUpOn and mall. D.p', CQ

FAIR R'ADIO SALES
P.O. Box 1105 • LIM A, OHIO ' 4 5 802

SURPLUS WANTED
EOUIPMENT WITH PREFIXES ARA. ARC ,
ARM.ARN.APA.ASN.ASA.APN,APR.ARR.
ASQ.GRR.GRC.GRM.GPM.VRC.UPX.URA.
URR, URM, USM, UPM. SG. MD. PRM. PSM.
PRC. TMQ. TRM. TED. SPA.SPT. CV. COM·
MERCIAL EQUIPMENT BY: ARC. BIRD,
BOONTON. BENDIX, COLLINS. MEASURE·
MENTS. H-P, NARDA. GR, SPERRY, etc; TOP
CASH DOLLAR PAID OR TRADE. WE STOCK
NEW HAM GEAR. WRITE·WIRE·PHONE IBI31
722·1843. Bill Slep. W4FHY . SLEP ELEC·
TRONICS COMPANY. 2412 Highway JOI N .•
Ellenton. Fla . 33532

WE PAY HIGHEST CASH PRICE FOR
ELECTRON TUBES & SEMICONDUCTORS

IMMEDIATE PAYMENT ON
UNUSED TUBES

H & L ASSOCIATES
ELIZABETHPORT INDUSTRIAL PARK

ELIZABETH, NEW JERSEY 07201
(201) 351-4200

See page 104 for New Reader Service December, 1969 • CO
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Fig . 3-A buffer stage far the lM frequency
mete r when it is used as a v.f.o.

•••

250 v.

Ii'll;'

6E~~

I ' •

,

4 T KTo
Meter
Headphone

Jock

the unit when not in use, and over the years
the books have often been lost.

The calibration books are vital, of course,
to using the LM as a frequency meter. It is
possible to find a blank calibration book and
calibrate the unit yourself, but the amount
of patience required is beyond most of us. I
tried that route, and was finally stymied by
the fact that when 1 would come back after
taking a break the small amount of thermal
drift would have " lost" my signal, and I was
never qui te sure how to find it again without
losing track of where I was in the calibrating
process. My unit was worse than most, and
my shack was drafty, but even under the best
conditions, home calibration is a task for a
masochist.

It should be possible to do a job of cali­
brating an LM sufficient to use it as a v.f.o.
over a narrow band, or to spot band edges,
if you find one in uncalibrated condition.
Generally the meter will sell fo r a lot less
without the book, fo r it is worth next to
nothing to most buyers that way.

T he associated power unit, C KB or C RR­
10 12 1, may be used with a.c. power mains
that deliver from 100 to 130 volts, by using
the compensat ing switches. Headsets to be
used with the LM should be the common
military low impedance type.

The manual on the LM sets through LM­
18 is NavShips 900,002.

In addition to the compensa ting switches
on the power unit, there are links in the meter
itself which may be set to allow for the volt­
ages supplied. Markings on these are self­
explanatory.

When using the LM, you will not hear beat
notes from the crystal oscillator when the
modulat ion is turned on. .

The CORRECTOR control is used to set the
v.f.o, in the LM precisely to frequency with
the crystal oscillator, at a major calibration
po int. It compensates fo r tem perat ure

Fig. 4-A ci rcuit for adding a tuning-eye ma king
zero beat determination easier.

B+

6AG 7

rning of the crystal to zero-beat with WWV
can essentially remove nearly all error.

There has been quite a bit wri tten about
the LM in the amateur literature, with the
more signifi ca nt articles appearing in CQ,
October, 1965, covering calibration improve­
ments, and April, 1956, covering the SCR­
211. In QST there have been articles on the
LM as a v.I.o., March, and January, 1950;
as an audio generator, February, 1950, and
as an injection oscillato r fo r single sideband
work, March, 1958. In 73 there was a power
supply article in June, 1964.

The LM and SCR-211 lend themselves•
read ily to usc as a v.f.o. Generally it is well
to add a simple buffer stage between the LM
output and the transmitter, using, say, a
6AG 7. Fig. 3 shows one suggested buffer
circ uit for thi s use. You may arra nge to key
this stage, allowi ng a constant-running oscil­
lator fo r stability, with break-in keying. (The
LM is well-enough shielded that it may be left
running while receiving) .

Figure 4 shows a circuit to add an eye
tube for greater ease in determining zero
beat. When a weak signal cannot be heard,
the 6E5 will usually still show the zero point.

The signal to the 6E5 may be taken directly
from the 'phones jack on the front panel of­
the LM, and the plate and filament power
"stolen" fro m the uni t itself, Tap the B+
ahead of the voltage regulator tubes so as to
get a full 250 volts.

A couple of notes about the LM and sea­
211 that might be made here: the LM has
audio modulation on all models, while sev­
eral versions of the SCR-21 1 do not. Some
LM models have a "crystal" switch position
that shorts the r.f. output. Most of the SCR­
21 I units are found with their calibration
books still attached, since they are screwed
to the lid. Many LMs are found without the
book, since it was fastened by a short piece of
chain , and merely slipped into a clip under

88 • CO • December, 1969 See page 104 for New Reader Service
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changes, and tube aging.
In use as a frequency meter, the LM is

loosely coupled to a transmitter, and the
transmitter is turned to give zero beat as
heard in the LM headphones. To set a re­
ceiver, the LM output is coupled into the re­
ceiver, which is then tuned to pick up the
frequency meter output. •

U5A-CA Urom page 85)
•

Of course, wouldn't want to leave out ole
K8YGU. •

'It is truly a fine group of people on 14.336
and it has been a rare treat to have been
associated with them and with Mr. W2GT.

'See you from some county soon that I
hope is a new one for you. P.S. Concerning
my YWX- l oo Georgia County Award, if
anyone works me in all 159 Georgia counties
I will send them an engraved plaque (NO
charge). Endorsement stickers still available
for 125 and 150. K IWQU got # 1 for 125".

Awards
W~KZZ/ M North Dakota Counties
Award: Basic Award issued for working
W~KZZ from 33 North Dakota Counties.
Send 50¢ and GCR List. Seals for 38, 43 and
48 Counties, just send list and s.a.s.e. The
first 10 to work W~KZZ in all North Dakota
Counties will receive an engraved Plaque.
There are NO date nor band limitations.
Apply to: Carl W. Reed, Jr. , W~KZZ, 1422­
12th Street North, Fargo, North Dakota
58102.
303 Award: This unusual Award will be
issued to anyone who had a contact with any
of the many mobiles who were enroute to-at­
or enroute from The County Hunters Con­
vention, Mountain Home, Arkansas, July 4th
Weekend (See foto and Story October CQ).
Send data and 25¢ to: Cleo J. Mahoney,
WA~SHE, 600 I Blue Ridge Cutoff, Raytown,
Missouri 64 133. This unusual Award has on
it the signatures of 37 of the County Hunters
who attended the convention.

Notes
I want to apologize for the fact that I have

a big backlog of Awards/ Award Data due to
space limitations, I will get to your Award as
soon as possible.

Many thanks to Jim Fisk, Editor of Ham
Radio and also to Tom, JA I H NO for send­
ing me that very fine A ward Manual For
R adio Amateurs, published by CQ Ham

•
See page 104 for New Reader Service
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ULTRA-WIDE.IAND RECEIVER
AN /ALR.5: Late postwar AM /FM Ccunte rmeas,
ures rcvr. Has S·Meter: vari ab le I F Atten . & pass­
band (0.2 or 2 mhz f rom 30 mhz center); A F. Video
& Pan outputs. New, modi f ied fo r 120 v 60 hz.
includes new (Met hod II pack ) 4·band plug.in con.
veter .038· 1 g hz . 4 Type-N p lugs automat ica lly
select correc t ant . as bands are switched. Senstt.
at ·6 d b sett ing : 6 % uv thru 132 mhz, 13 t h ru 780
m hz & 45 % at 1 ghz. BRAND NEW, with book &
mat ing pwr. input p lug. o nl y _ 275.00

REGUL. PWR SPLT FOR COMMAND, LM. nco
PP.I06/U: Mete re d . Knob-adjustable 90.270 v up
to 80 m a de; a lso select an AC of 6.3 v SA, or 12.6
v 2 % A or 28 v 2 % A. With mat ing output plug &
all t ech. data . Shpg. wt. 50 lb _ 19.50
BARGAINS WH ICH THE ABOVE WILL POWER:
LM.(· ) Freq . Mete r: . 125-20 mhz• .01 %. CW or AM.
wit h sertet-rnatched ca lib. book. tech. data. mating

~~~2i~~;~~d"~t:~ds i;;;i ia ~· ·to· · a·bQ:;;· ·b~t· ·2~~
m hz..00 1% . With data _ 169.50
T5-175 Freq . Mete r: 85-1000 mhz 75.00
A R.C. R11A: Mode rn Q· 5·e r 190·550 khz _12_9 5
A.R.C. R22: 540- 1600 khz w /tuning graph 17.95
A.R.C. RUB: 108-132 mhz w·t u ni ng graph 27.50

HI·SENSmVITT UHF RECEIVER
375·1000 m hz. Stodda rt RFI Meter NM-5OA with
pwr. s p ly, cords, d ipo le holde r. 3 pa ir di poles .
In p ut 50 ohms . IF 60 m hz. Bandwidth 1 mhz at
370 and 1.8 at 1 g hz RF. Image & s purious­
response reject . bette r than 40 db. Sensit. a s a
z-t ermrnat tuned voltmeter Is 10 uv; will be less
wit h t -pa tr d ipole , but yo u can make an array to
brin" it up. If the vcttage-attenuatfcn carib. charts
di d n t get lost it wo uld be worth $1 .250 in s urplus,
$ 2,8 52 from t he fa ctory. . . so we will s ell it a s a
s imple receiver in grtd-excet. condit ion fo r on ly
$27S.

R-39D /URR RECEIVER
Two coming In , checked 100 % pe rfect a nd grtd.
wit h books. SUBJECT TO PRIOR SALEI
Each 795.00

R·S9S / ARR-7AX
Doubte-ccnverstcn version of t he popular R-45:
cascode inp ut ckt: 550 khz t o 43 m hz. With pwr
sp ly, ready to use, OK grtd 190.00

VERSATILE PLATE & FILAM. TRANSFORMER
Depot Spares for SP·600-JX: Pri. 95/105/117/130/
190/ 210/ 234/ 260 v . 50 /60 hz . Sec. I : 305·0-30 5 v,
150 mao Sec . 2: 5 v 3 A. Sec. 3 : 6.3 v SA. Sec. 4: •
7 % v , 3/4 A. Sec . 5: 7 % V. 1 1,4 A. Le ge nd fo r pins
is pla inly marked . Herm. sealed _ 2.95
FOUNDI A NEAT & COMPACT SCOPE XFRMRJ
Freed 12691 : CAS Lo ran Spares. supplied 5" CR.
plates & hrts . Prl. 105-13Ov SO/50 hz , Sec's. insur.
5 kv: 1490 & 1100 v , 5 rna ; 390-0.390 y 100 ma;
etect rostat tcetty .sh tetdec 6.3 Y. 0 .8 A: two 2 % v, 2
A. Sec 's . insul . 1 % kv: t wo 6.3 Y. 6 A; 5 v , 3 A; 2 'h
v , 5 A. Ca se 5 1,4 x 5 x 7 1,4 . With d iagram. Shipped
o nly a y co llect REA Exp ress 2.95

FAIRCHILD SOLID_STATE SCOPES
ail w/dual·trace p lug· ins 25 & 50 mha, w/de layed
t tm e-bese plug·ins, w / books . overhau led & g rtd .
As low as 8 25.00
We proba bly have the best inve nto ry of good la b
test equipment in t he coun try. But . p lease do not
ask for catalogl Ask fo r s pecific items o r kinds of
ite ms yo u need! We a lso bu yl What do yo u have?

R. E. GOODHEART CO., INC.
Box 1220-CQ. Be ve rly Hills , Calif. 90213

Phones: Area 213 Office-272.5707
Me ssages-27> 5342

GUARANTEED QSL RETURN
End los t expense of no returns . Month ly list ing
of act ive ha ms who qs l. t he ir frequenci es and
modes . Be incl uded. O ld t ime rs . co un ty
hunte rs, novices , OXers , SWLs a nd OSL cot ­
lecto rs write fo r FREE deta ils of o ur Club.
W9GXR GUARANTEE QSL CLUB
15 KINGSWOOD DRIVE. NORMAL, IUINOIS 61761
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GEM·QUAD FIBRE - GLASS
ANTENNA FOR 10. 15. and 20 METERS.

VHF [jrom page 83]

We have also used the amplifier as a pre­
amp on 144 mc and 220 mc on several
occasions. However, when using a broadband
amplifi er as a preamp, you should have a
filter in front of it. since it will amplify all
signals within its bandpass equally. A strong
signal, completely out of the frequency range
you wish to listen to, could thus overload your
front end.

Construction

Amplifier construction is truly simple. With
no tuned circ uits. the layout is not critical.
The amplifier shown in the photos was built
in a 2" X 3~" X I " mini box. Transistors
used were of the KMC K-5000 series, al­
though almost any transistor which is usable
as an d. amplifier on 432 mc will do (T IM
l O's fo r example). Of course, as noted earlier.
the better the transistor. the better the noise
figure. Once the amplifier is built. just check
the wiring. apply voltage and you should be
in business.

Radio of Japan which has fotos and rules of
some 145 Awards issued by different Clubs,
Societies and Amateurs of Japan. Unfortu­
nately my knowledge of their language is Nil,
and I have not had time to have it translated.

Sorry to report a fire destroyed all equip­
ment, records. QSL's certificates/ awards and
home of Howard S. Bradley. W2QHH, "Mr.
Certificate". Hope that property and equip­
ment damage was covered hy insurance. but
his records, QSLs and certificates can never
be replaced. Fortunately no one was hurt,
even though the fire occurred in the middle
of the night. (W2QH H "Story" CQ 9/ 66).

. This December column completes FIVE
years of writing/talking to you and they have
been wonderful years I have greatly enjoyed.
Your help. cooperation, many lellers and
total support have made it a successful period.
It is most rewarding to work a statio n (or re­
ceive his leller) in any spot in the USA or
the world and have him (or her) say, "Ed.• I
enjoy your column each month in CQ". I
would like you all to know that if at anytime
should circumstances. beyond my control,
change thi s- it will not be my choice. Again
thanks for everything!

Sure hope Santa brings you all the things
you desire, Merry Christmas and A Happy
New Year. How was your month? 73, Ed.,
W2GT.

73. Allen, K2UYH

$77.73

See your favor ite dealer or
orde r direc t (add 2St fo r
mailing in U.S., Possessions
& Canada. Elsewhere add
50¢ ).

• Rad io Amateurs' Prlfius
b, Counlties!

• A.R.H.l. Phonetic Alphabetl
• Where To Bu,!
• Great Circle 8earinls!
• International Postal

Information!
• Plus mu,h more!

GET YOUR NEW
ISSUE NOW!

Over 283.000 QTHs
in t he U.S. edi tion

$6.95
Over 135.000 QTHs

in t he DX edition
$5.95

Two Elements
Extra Elements $45.00 ea.

Price is F .O.B. Win nipeg.
INCLUDES U.s. Customs Duty.

I ' RAmo AMATE UR116 k
li

c a CC INC
• Dept. C. 4844 W. Fullerton Ave.

Chic.eo. III. 606!l9

WIITE FOR
FREE

BROCHURE!

Get a maximim structural strength with low
weight, using our "Tridetic" arnu.

~ AVAILAB LE NOW FROM

~~
Burnett Avenue. Winnipeg -;t6;:.-;Ma::-n""itoC7/Ja-.-;ea'""nada.

KIT COMPLETE WITH
• SPIDER
• ARMS
• WIRE
• BALUN KIT
• BOOM WHER E NEEDE D

WIN:-;~.K OF \lA:-IIT08A DFSIG •
INSTITl 'TF AWAKD Of f X' f l.l EN,F
Buy two elements now - a third and fo urth
may be added la ter with little effort.

Enjoy up to 8 db forward gain on DX, with a
25 db back to front ratio and excellent side
discrimination.

These valuab le EXTRA features
included in both edItio ns!

• QU Manarers Around tile
World !

• Census of Radio Amateurs
throughout tt:e world!

• Radio Amateurs' License
Class!

• World Prefil Map!
• Internat ional Radio

Amateur PTefil l s
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FOR THE NAME OF YOUR ,
NEAREST OEALER, WRITE

E-Z WAY
TOWERS

IC Stereo Decoder Uses
Miller High 0 Coils
A monolithic integra ted FM stereo decoder
system developed by M otorola provides
excellent channel separa tion, good ultra­
sonic rejection and low THD content at the
output.

~l===lS;'::~E;njOY the convenience and
safety of the genuine origina l
E·Z Wa y Cra n ku p Tiltover
Tower! The towe r is easily
raised. retracted. set at any
heigh t by one man . .. and
t ilts t o hortzonrat position.
More are in use than any other
kind . . . write and find out why!

Screen Switch [from page 67)

This circuit can handle up to 35 rna of
screen current with ease. At the screen volt­
ages specified this means approximately 10
watts can be fed to the screen. This should be
adeq uate for most tubes that require about
300 volts on the screen.

Key Clicks
The waveform at the screen will be the

same as that at the key. If the key voltage
changes rapidly when the key is opened, the
sc reen voltage may be re moved too soon.
T his will cause clicks to develop in the ou t­
put of the transmitter. To correct th is, a
capacitor can be connected across the key
line. The value of the capacitor can be ad­
justed to eliminate the clicks.

If a series screen resistor is required it
should be inserted between !lransistor Q, and
the screen. If the d ropping resistor's value
approaches that of R , the screen voltage will
be lower than required even though the cir­
cuit is working properly. Resistor R , will
then have to be increased to bring the screen
voltage up to normal. If R , is made too large,
however, the R , C, time constant will become
too long and the screen voltage will not drop
to zero between dots and dashes.

Construction
T he circ uit can be constructed on a single

te rminal strip or a small piece of perf board
and placed in any convenient location inside
the transmitter. Lead lengths are not cri tical
since a ll control lines are usually bypassed
for r.f. Be sure to keep the cases of the trans­
istors away from ground. since they are con­
nected to the collectors which are above

t ground.
After having used the transistor screen

switch for several months, no problems have
developed, even though the transistors are
being opera ted near their maximum voltage
ratings. T his is no doubt due to a transient
free B + and key voltage source. I would
like to tha nk Herb S. Brier, W9EGO for his
help and cri ticisms. a

SO MC Monitor [from page 3/]

but you might peak T. and To, which may be
a little detuned by the diode reversal. The
unshaded cans are those in the a. rn. circuitry.
The modified G ua rdian has proven entirely
satisfactory for its intended purpose. moni­
lori ng strong local signals -

Write for 6-page " Coil f orum"
construction article.

J. W. MILLER COMPANY
19070 Reyes Ave. • P.O . Box 5825

See page 10 4 for Ne w Reader Service December, 1969 • CO • 91



•

EASY TO LEARN CODE

OX Urolll page 7I I

G uglielmo Marconi and the outbreak of
Worl d War /. B\' 1915 there were dozens of•
Italian hams. bUI when Italy en tered the war
that yea r they were promptl y put off the air.

Between 1918 and 1922 the hams gradu­
ally got back on the air and were acknowl­
edged by the govern ment. In 1923. Ernesto
M ontu, I I RG . one of the best known Italian
rad io pioneers. founded the cou ntry's fi rst
radio magazine. II Radio Giornale t 'The R adio
Journal). At that time there were two dif­
fe rent associations. the A.D.R.I. (Association
of Ita lia n Radio Amateurs) and R.C. N./.
(Na tio nal Radio Club of Italy).

On Jan . 24, 1924, two months after the
first transat lantic QSO between EF8A B (De­
loy) and NU I MO (Schnell), the first such
contac t involvi ng an Italian amate ur took
pl ace between Adriano Ducati , I IACD, and
Schnell himself. Shortl y afterwa rd Ducat i
took a round the world trip on a ship of the
Italian avy to study propagation.

After man y attempts. Mario San ta ngeli.
I I ER, who is still on the air. made the fi rst
QSO wi th New Zeala nd on May 31. 1925.

In 1926 Ernesto Montu issued his first book
on radio transmission. and in 1927 A. D.R.I.
and R.C. N. I. combi ned to form the A.R.I .
(Associazione Radiotecnica Italian a) with
!IIontu as president and fou nder. He con ­
tinned as president until 1948. In 1927.
Adriano Ducati published his handbook for
Italian hams.

Shortl y afterward the Facist government
came to power in Italy and the hams grad u­
ally went off the air when license renewals
were not permitted . During the 1930's there
were only about 50 OM's opera ti ng in Italy.
and all of these were on a clandes tine basis.
A.R.I. headquarters was at Mont u's home in
Milan. and Montu himself assigned calls and
kept a secret list of the active stations. D uring
th is period the Swiss amateurs were very
helpful.

A very important problem for the hams of
this period was the concealing of antennas.
Many resourceful Oxl 's located them inside
the chimney's of their houses. Even in those
years the annual meeting was held. It took
place secretl y at the Milan fai r.

In 1940. with the outbreak of World War
II , Montu sent a letter 10 every Italian ham
instruc ting him to cease his act ivity and put
away his antennas. Many compiled , bur some

48 HR.
Delivery

We can supply crystals
from 2KHz to 80MHz in
many types of holders.

• •

\

~ .."
-:. .

"-1

NEED CRYSTALS?

II II HI,. I nd pte. ..nt to learo or IOeTe...
IPHd thl modt r n .ay-wlth In Int tr ueto , rl llb
Ced. T• • th.... EI~lIent ror the bUlnn" or
.d.'~ Itudfflt. A Quid;, pnr tltl! and de­
P"\dlbl. IZItthod. Anllabl. u~. h om bu lb '
Mr', alphabet to 1",lel1 " . 11'." on , II l ub ·
' ",U . Speed r. n.. a to.OWPM. AI.a,.. rucl7.
no QIUl. bft.U ba.ln, _ _ I und loa too.

We have in stock over six million crystals wh ich
include types CRIA/AR, FT243, FT241. MC7, FT249,
HC6/U, HC13/ U, HC25/ U, HCI8/U, etc. Send 101
for our 1970 catalog with oscillator circuits, listi ng
thousands of frequencies in stock for immediate
delive ry. (Add 101 per crystal to above prices for
shipment 1st class mail, l SI each for air mail).

Special Quantity Prices to
Jobbers and Dealers

ORDER DIRECT
with check or money order to

JAN
CRYSTALS
2400 Crystal Drive
Fort Myers, Florida 33901

. SPECIALS
Color TV crystal (3519, 545KHZ} wtre leads

" for
100KHz rreq . std. c ry sta l (HeI3/U)
1000KH z freq. std. c rysta l (HC6/U)
Any CH e rysta) TR. or REC.
Any amateur band c rystal (except 80 mUIt.)
In FT-243 holders or 4 (or
Any marine fre<pJency (HC6/ U)
80 meter- Fn43 holders

"CIIRISTMAS BARGAINS"
Moto rol a T/ R 12 v 146.94 MC
complete with cables, he ad. m lc,
spk r , 10 watts - $100.00

, R- 390 · A Col lins Digita l Rcvr . - $950 .00
•

RCA T/ R 6/1 2 v , 146 . 94 MC
Com plete with cables. head,
mtc , spk r , 30 wart s • $100. 00

RCA T/R 6/12 V.D. C.
450 to 470 MC 15 Watt s - $60 .00

Fr e ight & insu rance prepa id
on above w rite for te st e quipme nt .
Sorry, no catalogs

Communit y Electronics , Inc .

351 W. Sunri se Hwy. (516) 378-0527
Freeport . N. Y. 11520

e .::;eWJ.
1746-C WES·t IlA I. MORA L. C Il IC AGO. ILL. 60640
4700 ·C Cren-huw Blvd .. Lo.. Angeles. Calif. 90043

ENDORSED BY THOUSANDSI
Tb. l..trllCt . ... ptl Ced. Teac h.. IU.nlll
l•••• lIMP pi". 0 ' UI ooentor·IM lru('tor . nd
-.-biM anJ'OIle to l.arQ aDd ~a.tn eod, wtLb·
OUl rurtbn au lt taDC.. Tboll.laDd.t of .uec...•
' ul operaton ba•• " a('qulnd t ha tad, " .Ilh tht I• •trulto, rapb ~.
t . ... Writ' todU for rull patUcul." and con••nl . nt r. ntal plan•.
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<8.~~-"~/nlrntQliOllIIi £I«tronic5j"SIf'mSoIItC.

280 ~AGON AVENUE, CORAL GABLES, FLORIDA 33134
Cable "INTEL" 305444-6207 Expon orders our specialty

...[00 uco ~m S .5.00 HW·19A (u..) , 24 .95Tll., S 99.00 "'" , 39.00 HA.6 & /IC $ 119 00 $8-300 .../3 f ilt.,. 1229.00."""" GALUY HT.J7 $179,00 58-610 S 65.00
MRT·9. 2 lftM_ Gaiuy Y Mart II $249.00 $X·IOIA 1 139 ,00 $8-310 $225.00
cJ~l2VOC S 20.00 RV-I (Vf0) S U .OO SJ;·111 1 109.00 _............ HAMMAJtLUND R.ne-r ' S 89.00" ·M S 79.00 17A 10 ACDC
T~6 w/M; 1 119.00

Gon~",.
1 69 00 ~ IIOC

, 99.00 KNIGHT
.OOC , 99 .00 K-400 TubI Tnt., S 19,95COWN.

H ' OOC 1 199,00 T·60 S 29.00
KWM2 wi't""'" 1116 Met... S 99.00

N,8. 161'2 1175.00 GonNtComm, HlATH WA, m E
Il.WM2 _ 1370 1515.00 rJ 6 Met., $149 .00 sa lIOA wlAC 1299 00 HE·t44 S 69.00
KWM2""~. HAl' !('RU TU S SB·_

. "'" 00
NAnoow.

.. 516f .m 1695.00 '0' $199 00 H)( ·20 " HR·20 "" .. S 69.00
516 [2 DC S '5.00 SA .2·... w,""... 1 129 00 _f'" . "'" 00

""270 S 89.00

'''4 S33'J00 .... ' '' 00 yr.) ./Built in /IC • ... OW....
A·3aaIURR ""'9 00 SA-4OQ _tAl:. SS9S.00 VHF·I 1 99 00 250 _ IN;
3128/5 ""00 Sl·ltS (like _ ) $21900 nc·} .. 58·10 1 12'9 00 """'" - > S33'J00

HIGHEST TRADESI NO ONE ANYWHERE will beat our deal !
We w ill TOP any advert ised or wr itten offer from any other dealer.
We trade on both new and used equipment and we service what
we sell. Instant credit on both new and used equipment. General
Electric revolving charge and Master Card Credit.

AMATEUR· WHOLESALE ELECTRONICS
A DIVISION OF

IfI
270

UKE NEW

RECONDITIDNED
TRADE IN EQUIPMENT
& LABOR GUARANTEE

The

eAC and DC SUPPLIES
BUILT INI

e5 BANDS
e260 WATTS

e $435.00

30 DAYS PARTS
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UU ISSUES FOI $AU $1.00
1950 · Oct.
1951 · All issues except May, Oct., Nov.
1952 · AU issu.. except Jan., Mar., Aug.
1953 · AU issu.. except May, July, Dec.
1954 - All issu.. except May
1955 · AU issue. except Nov.
1956 • AU issu..
1957 · AU issu.. except Jan., Feb., Nov., Dec.
1958 · AU issu.. except Jan., June, July, Sept.

Oct.
1959 · AU issu.. except Jan., Feb.. May, June
1960 · AU issu.. except May, Nov.
1961 . AU issu.. except Apr.
1962 . All issue. except Feb.
1963 - All issue. except Mar., June, Sept., Nov.
1964 - AU issue. except Nov.
1965 · AU issue. except Jan., JUly
1966 . AU issues
1967 · AU issu.. except Nov.
1968 . AU issu.. except Jan.
1969 • AU issues up to current (7St each)

Reprints or past articles are available at
SJ.()() per article.

CO Magazine
14 Vanderventer Avenue

Port Washington, New York 11050

TYMETER~
" Tim s At A Glancs"

# 100· 24H

Mod. 1"
U.S.A.

Walnut or ebony plastic COle •

...." H, 7 :JA "W, ",, "D•• 110Y 60
cy. Gua ranteed One Year.
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remained active and contributed to the war.
After 1945 Montu again organized the

amateurs who were rapidly increasing in
num ber due to the great amount of surplus
gea r on the market. A.R.I. was divided into
sections in 1946, and in 1948 Ernesto Montu
stepped down as president. and Radio Rivista
became the official journal.

O ne of the l-land hams greatest opportuni­
ties for public service occured in 1951 during
the Polesine fl ood. A great help was rendered
through amateur communicat ions.

In 1954 the govern ment initiated compul­
sory examinations for the amateur license as
had bee n decided at Atlant ic City. Th is
created a mild crisis and the number o f hams
decreased. A second crisis occurred in 1963
whcn the government levied a 10,000 lire
($16.00) tax to be paid by each licensee each
year. with beginners paying double th at or
20,000 lire. A.R .I. fought the measure, and
the tax was reduced to 1000 lire.

The summer of 1965 produced the first
formal emergency network, the C. E.R.,
Corpo Emergenza Radioamatori (A mateur
Radio Emergency Corps). This organ iza tion
was very effective during the November, 1966
floods in Tuscany (Flo rence) and Ve ne to
(Venice). The Postmaster-G eneral sent a
telegram of thanks to A. R.I. Other occasions
of service were the January. 1968 earth­
quake in Sicily and the November, 1968
fl ood in Piemonte.

The present A.R.I. membership is 4500
and the number of new licenses being issued
is inc reasing each year. T he It al ian hams are
strivi ng hard to get government permission
for a larger ba nd on 80 meters. restorat ion of
the 430 me band, Mobile sta tions (it is pres­
ently illegal to have a transmitter in the car).
and a reciprocal license ag reement.

Exami na tions for the license a re held
twice each yea r. usually in May and October.
T hey consist of a written test plus C.W. trans­
mitt ing and receiving at 40 letters per minute.
T here a re 3 classes of license. The first class
for up to 75 watts power cost $6.50; the sec­
and class fo r 75-150 watts costs $8.00; and
the third class for 150-300 watts costs $ 11.50.
Italian citizenship is required and the appli­
cant must be at least 16 years old and o f good
moral behavior.

T he 10 , 15, and 20 meter bands a re the
same for Italian amateurs as in the U.S., but
on 40 meters o nly 7000-7 100 kc may be used.
and on 80 meters only 3613-3627 and 3647-

See page 104 for New Reader Service



BP.I Battery Pack for FDFM-2 that snaps on the rear of the cabinet for an ideal Portable unit.
Uses eight IV:! vol t "0" cel ls 5 12,95

VARITRONICS P$- 15OO Regulated AC power
supply for F DFH:-2S or FOFM-2 $ 95

Extra Crys tal s ( allow 6 weeks) eecn 7.00
Extra mobile mountinz. bracket . . . . . .. . . . 250
Extra DC cord and plUI . . . . . . . . . . . . . . . . 2.00

4828 West Fond du Lac Avenue
MILWAUKEE, WISCONSIN 53216

Phone (414) 442-42110
STORE HOURS: Mon & Fri. 9 to 9:

Tues. lied, Thurs. 9 to 5:30: Sat 9 to 3

SAVE $25
Purchase an F 0 F M- 2S
or FDFM -2 for the
REGULAR PRICE. with
no trade- in and you may
take a S2S credit toward
the purchase of any
OTHER merchandise.

FM·20M 12vdc Mobil e Amp lifier for FDFM-2 boosts RF power to 20 watt s input ( 10 watts out), and
conveniently sn aps on to the rear of unit. Solid State. 6Y! "w )( 3"h x rd. One pound $1 50.00

FM-20BM is an amp lifier and AC power supply combin ation for the FDFM-2 for base station use.
This unit is complete ly Solid State and boosts the RF power to 20 watts input (1 0 watts out). It i s
in the same s ize & sty le of cabinet as the FOFM-2. 6V:!"w x 3-h )( 7V:!" deep . 6'..4 Ibs 5235.00

Th. VARITRONICS FDFH· 2S is a compact, ruUed1y·constfu cted. 12vdc. 6·channe l 2 Mete r FM
Transceiver that is ideal fo r portable. mobile or base station use. It is a natu ral for Local Cover­
age or 2 Meter FM Repeater systems. The All So lid State circuitry utilizes 33 trans istors and 9
diodes. Transmitter RF input is 10 watts (5 out). Current dra in in transmit is 1.5 amps; in receive
• 225 MA. Rece i ver i s double-conversion. with sensiti vity better than .SO V ~ 20db SIN. Meter
indi ca tes s ilRal suenCth durinc receive . and relative RF out durinc transm it. In th e '"BATT­
position . the meter indicates battery level. The FDFM-2S comes complete with a hi gh-impedance
microphone. built- in speaker , mob ile mountinl bracket, mike c lip, power cab les and 3 crystals.
( Channel one receives 146.9" - transmits 146.3"; Channel 2 is s implex on 146 .904 .) All you do is
hook the transceiver up to a lood antenna and a 12-1 5 v.d.c. power source . 6V:! " wide x r high
x 7V:! " deep. <4Y4 pounds . • •. . . . . . • . . . . • . . . _.. .•. . .. . . . . . . . . . . . . . .. .. .. .. ... ..... .. . .53 10.00

The VARIT ROH1CS MODEL FDF M·2 is the same as the above described FDFM-2S, but is lower
power (5 wan s in - 2V:! watts out), and i s furnished with a removable telescopinl wh ip antenna
for portable use 5250.00

•••••••••••••••••••
• T o: AMATEUR ELECTRONIC SUPPLY •
• 4828 IIest Fond du Lac Avenue •
• Milwaukee. IIiscons in 532 16 C •

I Iaminterested in the fol lowing new equ ipment: I

• •~~ Jv..ci fuJ- IJU4. t4J! • •
. I I have the fo llowing tobade: (wnat's yoor deal?) I

AM ATEUR ! Ship me tne fo llowing New Equipment. i
ELECTRONIC : :

SUPPLY
I I enc loseS • I will pay ba lance (if any) I
• 0 COO (20' depo~l) 0 Revolving ClIO/ge Pl ill •
I (1100 mi nimum) I
• Name •

• •• Address •

. ~~ •• •

.~ Zip •
• 0 Send 1970 Ham Catalog •

•••••••••••••••••••

,
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3667 may be used. Transmissions must be i n
Itali an. French, English, Spanish, Portuguese,
German, or R ussian. -

•

WUR[O'
FINEST

I I

t.Ir-I..
I

ONLY

ERSIN
MULTICORE

BUY IT AT RADIO-TV PARTS STDRES

MULTICORE SALES CORP.• WESTBURY. N.Y. 11590

Plan 2
You use our special log form and send US
• copy. W. sur 'p'y OSLomake out aSL"
deliver OSLo al for 8~ each.

Write for free information sheet .

WORLD 0SL BUREAU
5200 Panama Ave.

Richmond, Calif. U.S.A. 94804
Plan 1

w. fOfWllrd r our asLs rplease arrange .I ~
phabetically to or with in U.S.A., Cana­
da and Mexico for 3C each, and to all
othe' places in t he world for 44 each.

QSl Information

C2 ljW-R.J. Wirth, Radio Station, Nauru Is-
land, Southwest Pacific Ocean.

C3 I11Y-Via G3 KQ.
C3 ICE-To HB9UP.
C3 ICL-c!0 W7CRT.
C0 2DC-P.0. Box 6996, Havana, Cuba.
CII6GA-Via WA3 HUP.
CII9AK- To JAI AG .
DI.7i'iS/0IlO-c! 0 DL7MQ.
EL2 Il1-Via W3HNK.
ET3I1EL-To WSLEF.
FllIlS/FC-c! o DULL.
FB8ZZ- Via F8US.
F~17WQ-To W40PM.
F08AA-c! 0 W6NTQ.
GC5AET -Via DJl QP.
GC5AGA-To K41I.
GC5AOK-c!0 F6AGN.
1I11IIXVQ- Via DJ4WG.
IISI CII- To DL7FT.
(SI ATZ- Box 2, Oristano, Sardina.
J J)I AAII-c! o JAIBIR.
J W I CI- Via LA3T .
JW9U1.-To LAI SL.
K6JGS/IIK0-c! 0 W4VPD.
KL7EBK- Via DL7FT.
KII6J1'- To DL7FT.
KZ5 EK-c! 0 DL7FT.
M I II- P.O. Box 48, Republic of San Marino.
0 J)5 FM-Via WB2ISL.
OX5I1M- To W4JlO.
OY9I.V- c! 0 W3HNC.
l'AlIMDG- Via WIOWD.
I'J 7J C- To VE3EUU.
I'Y7Awn/ 0-c! 0 PY7PO.
SK3 I11' - Via SM3DNI.
SK9WL-To SM7CRW.
SVICII-c!o WA3KSQ, 2202 Hyde Lane, Bowie,

Maryland 207 IS-for W, K, VE only.
1'AI MGI'/3- Via K IUIIY.
1'F2WI.W- To K3EST.
1'G9 I1 N-c! 0 DURK.

- --- - - - - --- - --- - ---1 UAI KED- Via RAEM, Box 88, Moscow, Russia.
VK2 I1KM/VK2- To W2crN.
VI'2AI.-c! 0 VE3EUU.
VIIIQ- Via WA3ATP.
VS9~1\l -To G3 KD B (Europeans only).
W4VI'U/KC4-c! 0 W4VPD.
XI'I AA- Via WA7CYY.
X1'2AA- To WASREU.
ZJ)81l1l-c! 0 W0EZT.
Z1.31'0 / C or Z." 31'0/ C-Via ZL2AF Z.
3V8AA-To FSOJ.
4S7AII-c!0 W2crN.
4S7J)A-Via W6FJ.
5A I1'I.-To WB6WAA.
5 113J I.-c! 0 W9NNC.
60 I K~I-K.W. McCamy, Box 948, Mogadiscio,

Somali Republic.
9G IGS- Via K6BCK.
9VllOE-To G3VAO.
9Vlli'i Il -c! 0 9VIN R.
9Y4AA- Via W6CUF.

•• 73, John, K41lF
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Ham Shop
Advertis ing Rates : Non-commercial ads IO¢ per
word including abbrev iations and addresses. Com·
me rcia l and o rganization ads. 35¢ per word. Mini-­
m um Cha rg e $1.00. No ad will be p rinted unless
accom panied by full rem itta nce. Clos ing Date :
The 10th d ay in the second month preced ing d ate
of publication.

Because the advertisers and equipment con­
tained In Ham Shop have not been Investigated.
the publishers o f CQ cannot vouch for t he mer­
chandise l ist ed therein.

Direct All Correspondence & Copy to: CQ Ham
Shop. 14 Va nd erve ol er Ave .. Port Washington ,
L I.• N.Y. 11050.

DAYTON HAMVENTION Apr il 25. 1970 : sponsored by
Dayton Am ateur Ra d io Assoc iation f o r t he 19th year.
Techni cal sess ion s , exh ib it s and h idden transmitter
hunt. An int eresti ng program for XYL. For rntorma ­
tion; watch ads or write Dayton Ham vent ion , Dept .
C, Box 44, Dayton, Oh io. 4 5401.

QSLS. Second t o non e. Same day service. Samples
a irmailed 25e. Ray, K7HLR, Bo x 33 1, Clearfield , Utah .
8401 5.

WHAT'S A CLASSIFIED
AD IN CQ WORTH?

NOTHING!
Unless, of course, you happen to.
have someth ing to sell . . . or buy
... or swap ... T hen you can only
measure the value in sa tisfaction,
time saved, etc. Of course, a typi­
cal classified ad in the other major
ham magazine costs between $2.50
and 3.00, so maybe that's a way
to measure.

II,
•

Now-What does a classified ad
in CQ cost?

NOT A RED CENT

That's right, you read us loud and
clear. CQ su bsceibers'can run non­
commercial classified ads any and
every month absolutely free of
charge. All you have to do is sen d
us your mailing label, on a post­
card, as proof that you're a sub­
scriber, with your ad neatly typed
or printed. There's a limit to three
lines in any single month to make
space for everybody to get in that
needs to.

SO-What's a subscr ip tion to CQ
worth ? Well, maybe twelve months
of great r eading, maybe twelve
months of free class ified ads, may­
be both. That's up to you. In any
case, at $6.00 a yea r, CO is a steal.
Do we have your sub yet? If not,
why not?

NCX·5 MKII , NCX.l, XC-3QO.U, VX- S01 $500.00;
HX20, HP20 $200.00; Gonset G77A, G66B $95.00;
Topaz C-1O-WOO $25.00; W6MU, Box 297, Altaden a,
Ca li f. 910011 2 13-68 1-2517.

NOVICES: Need help for general ticket? Complete
recorded aueto-v tsuat t h eory instruction. Easy, no
elect ronic backg round necessary. W rite for f ree i n­
Virgin ia . 23508.

PRE 1925 Rad ios and tubes wanted . Also Ed ison
Cylinder records. D ick Sepic, 1925 E. Orange Grove
Blvd., Pasadena , Ca l if. 9 1104.

CAPAcrrORS- 140 ufd at 450 WVDC Al um inum Elec­
trolytics . Bran d new , Ten for only $9.50 , K41HP,
Atlanta .

NCX.3 t ranceiver $1 50 . Have DC supp ly. Gary An­
derson, 733 Timberland Dr ., Berrien Spri ngs, M ich i­
gan. 49103. Phone: 6 16-471· 1270.

SELL: Collins 32S1, 75S1 , 30Ll , Collins Power Supply,
M int condition. $995.00. Fred Stein, 704 River Oaks,
Kern City, Calif.

TELL SANTA t hat you won't settle fo r anything but
t ickets t o t he ARRL Hudson Div ision -cc nventton,
Oct . 17·18, 1970 H ilton Mot or Inn , Ta r rytow n, N.Y.
Exh ibits , Lectu res, "Surp rises," c ont ests, Gabfests ,
New York Sightseeing , Fun. The Greatest . Write Art
Rauch, W2DID, 451 Smith St reet, Cent ral Is ley, N.Y.
11722.

3 PLASTIC HOLDERS will f ram e and protect 60 cards,
$l.OO,- or 10 Ho lders $3.00. Prep a id and g uaranteed .
Patent and g uaranteed . Pat ent 330980 5. Tepabco,
Bo x 198Q, Gallatin, Tennessee 37066.

RTTY gear for sale . List issued m onthly, 88 or 44
Mhy torids, uncased, five for $2.50 postpa id . Ell iott
Buchanan and As sociates, In c ., 1067 Mandana Blvd.,
Oakland, Cal if. 94610 .

MANUALS- TS.323 / U R, TS.173/UR, R-274/FRR, $ 5.00
ea ch . Many more. List 20e. S. ConsalVO, 4905 Roann e
Drive, Wa sh i ngton , DC 20021.

HENE GAS LASER Output 3 /4 M .W. t ypica l completed
tube wit h int er nal m ir ro rs and P.S. Schematic lasers
i n the v isable red . The best In t he world fo r its class
for on ly $49.95. Rush your order t o C.W. Rad iat ion ,
P.O. Bo x 1299, Mtn . View , Calif. 94040.

POLlCE·FIRE-AIRCRAFT-MARIN£..AMATEUR-CB CALLS
on your Broadcast radio w ith TUNAVERTER! Tun­
able-Crysta l cont rolled! Guaranteedl Free Catalog.
Saleh Com p an y Woodsboro 9 , Texas 78393.
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WORLD RADIO user gear has trial-guarantee-terms !
KWM.2·S69 5.00; G50-S159.95; SR150-S 299.9 5; Swan
250-S279.95; Du oBander 84-$ 119.95; 755·$1 29.9 5;
TR3·$369.9 5; NCX3·$1 69 .9 5; NC200-$249 .9 5. 5 8 33·
$199_9 5; SB34·$299.92; Ga laxy 300-$ 139.9 5. Many
m o re and free list . Write box 9 19. c cuncue Bluffs.
Iow a. 51501.

GEN ERAL ELECTR IC station type eu-0037NK6 FM
t ransm itter receiver 80 watt 150.8-174 MC mint
condition. Make offer. Jam es Hoey. 25 Metcalf Drive,
Cu mberland, R. 1.

WANTED: Joh nson 122 V.F.O. Vik ing II . M ust work on
all bands. Joe Harrison , 435 Whit e Hall . Paris, Ten n.
3824~ .

WANTED: SG.13 / ARN 479T2 VOR Test Generator and
URM 25 and URM 26 Signal Generator. Cal Moss.
K61WG, 7535 Per ry Road. Bell Gardens. Ca li forn ia.

M ERRY XMAS AND A HAPPY NEW YEAR from WOCVU.
Join t he Old Old T im ers Club i f licensed for forty
yea rs . Send QSL ca rd for applica tion.

QSLS: Samples 6¢. K5HYB. Rt. 6, Box 527A, Pine
Bluff. A rk . 71601.

WANTED: Last issue of QST to complete my personal
collection. May 191 6. Any reasonabl e price paid .
K2EEK. CQ Magazine. 14 Vand ervent er Ave_. Port
Wash ington, L.I .• N.Y. 11050.

SAROC N EW QTH Sta rd ust Hotel new QTR February
4·8. 19 70 . Cockta il part ies hosted by Ham Radio
Magazine, SWAN and GALAXY. Add it ional info rm ation
and Stardust Hote l Special SAROC room ra te card
QSP SASE SAROC. Box 73 , Bou lder City , Nevada.
89005.

REI can t rain you for the first c lass rad io Telephone
License in only five (5) weeks . Approved for Veterans
t rain ing . REI has sc hools in Sarasota , Florida; Glen.
dale, Cali f ; Freder icksburg. Vi rgin ia; and Kansas City,
M isso ur i. For free brochure wri te REI . 1336 Main
St reet . Sarasota, Florida. 33577 . Call 8 13·955-6922.

WIREL ESS SHOP: New and reconditioned equipment
writ e. call or stop for f ree estimate. 1305 Tennessee.
v euesc . Ca lif. 707·643-2797.

TUBES_ New, unused. RK4D32. RK38. 866. 1806.
3E29, 304TL. 832. Etc. Send stamp for bargain p rices.
K4PNY. 4103 N .W. 15th St reet. Gainvesvi lle. Fla .
32601.

SWAP NCX·D fo r 400 o r 500 CPS f i lter for 75A4 .
SASE. RD Swift WI CZM Rte 3, Main. Dunstable Rd .•
Nashua. N .H . 03060.

NOVICES: DK·6O key relay /ext. Opot contacts $12.
2-80m. 4·40m. 7-15m crystals $ 10. Co nt act : Dav id
Rehr ig . Ash f ield. Pa. 1821 2.
1 KW Linear ampli fier all bands $172.00. and Vik ing
Challenger $40.00. All bands and antenna Rotor
$22.00. and 1958 t i l now m agazines QST & 73 & CQ
at 20¢ each. Nam e price and want. Call L. Covey 238
Jenness Street , Lynn, Mass. 01904 .

SELL: CQ MAG, June 1948-Dec. 1949 complete plus
a few 194 7 good condx. W20 KO. R. Mend leson. 27
Som erset Place, Mur ray Hill , N.J. 079 71.

FOR SALE: Heat hk it HW12, good condition. make
rea sonab le offer. K40J B, Ben. 703·552·5421, Black­
burg. Va . 24060.

FOR SALE: Color /Pattern KG-685, RF Gen. Sweep /
Ma rker Gen. KG-687. Lab. Oscilloscope KG·2100
$500.00. Never used. Robert Steinberger, 1184 Morris
Ave•• Geen Bay. Wisconsin . 54304.
FOR SALE: Tu rner 454X m ic.• $10. Sh ure 5405 rntc.
$1 5. Omega automatic keyer, $50 . Radat ron Radar
Detector $20. R. V. Palm er. 950-1 2th St reet , Long­
v iew, Wa . 98632.

FOR SALE: 2% V. xfmr - 15A-$2.95·6.3V-I0A xfm r
$2.50 1320-200 xfm r·04.95-720v .·200 MiI·5V·2A-$4.50
E. Tischler- 58 Carey Ave.• Wi lkes.Barre. Pa. 18702.

DX-: EDITION XYL-APPROVED: VP2M-QTH. Oelux
station. unfversal-power supply, 6-160 antennas. You
supply t ransceiver. Beautiful house and garden over­
look ing Ca ri bbean. Swimming pool . K. Hollatz, VE3­
FHO! Box 1178. Elmira, On tario, Canada.

AUTOMATIC VOLTAGE REGULATORS, Input 11 5v . or
23Ov.• output 115v .• 2500 watts. rack mount. $35.00.,
Dale R. Lee. W3JRM. 1228 Sherbourne Dr.• Bethlehem.
Pa. 1801

SELL: Xfmrs 36OQ.0-36QOv 1 amp $25. 1.5 amp $35,
Thordarson 2330·0..2330 500 m a ccs $25. All 110 /220
p rimaries. 1200 v 1 amp 110 v $10 . 12/4 ' Hy am p
choke $10. WOAIH, 8 14 4th Street S.• Vi rg in ia , M inn.
55792.

FOR SALE: Lafayette HA·90 VFO, $25. Heath OX-50.
$50, HRI0 rcvr. $35. AN /USM·3A tube tester $20.
Johnny Royster. 513 Gunter Street. Ozark. A la .
36360.

HEATH SB·201 rcvr, SB·401 xmtr, SB·630 control,
5 B·600 spkr. One year old . mint co ndx. Pkg price
$550.00. or sel l seperat ely. W6J EI. 2225 Gehr ineer
Dr.• Concord, Calif. 94520.

FOR SALE: Swan 500C with VOX & 117xc P.S. New
Oct. 68. $450.00. Hal McGune, 4724 Norma Dr.• N .E.•
Albuquerque. N.M. 87109.

SELL: Hall icrafters SR42A t ransm itter-receiver 4
crysta ls included be tween 145-146 MC $ 100. T.H.
Bean, 205 Elliger Ave.• Ft. Washington, Pa. 19034 .

FOR SALE: Heathkit Twoer (new '69) w ith 5 over 5
Yagi and rotator $65 KI BU X, 216 Cottage Road . So.
Po rtl and , Me. 04106.

931 A photo-tubes with socket $3 . Hmbrw KW·$1 49.
RTL NAND Quad 2.inp. dual 4.inp-gates 75C ea . HR·
10..$49 . Roland Guard. 750 Lily Flagg Rd .• Huntsville,
A la. 35802 .

SELL: EICO 753 t ransceiver wi th new D.C. supply.
$1 55.00. WA9KJ X. How ard Salzman. 3846 Bi rchwood
Ave.• Skokie , III. 60076.

HAVE " L1ITLE·GIANT" 20 ·40 an tenna; Complete TCS
stat ion; transformer; meters; xmitting t ubes; test
equipment; what do you wa nt? I need 2 m . FM equip.
m ent o r 10·1 5-20 Beam. Bacnam, Cave Junct ion, Ore.
97523.

WN 5YDB, Gregg County will sked on 15 meter CW
m ark Waloman 308 Horseshoe Kilgore , Texas 75602­
Hello to WA5QWA.

LOOKING FORWARD to seeing you at SAROe, Star­
dust Hotel , Las Vegas. Nevada Februa ry 4 ·8. 1970.
J im and Billie at t he registra t ion desk.

WANTED: HA·I0 & d ais. 10M and non.ham d ais for
SX. 117. also antenna tuner. WA9ZRP. 1304 Pine­
hurst Dr., Bloomington, II I. 61701.

FOR SALE: SBE·33 W/ D.C. Power supply $1 50.00.
BC-779 w / power supply $40.00. WB 6KTM , 346 1 Via
Barba, Lompoc, Calif . 93436.

KWM. l , AC supply, instruct ion book and mobile
m ount . $225. Bob Dav is. KOFPC, 1641 S. Ma in.
Ottawa. Kansas. 66067.

TOROIDS 88 & 44 mhy., center-tapped. not potted,
5 / $2 .00 Postp ' ;d . Model 32KSR 60 or 100 speed
pez e printer. $200. FRXd 10 combo 14 re perf/TD $25 .
Tape $3./ box/l0 . FAX paper $4 ./250 big sheets.
HQll0AC $11 0. CV·57 TU $120. Stamp for list . Van
W2DLT. 302X Passaic Avenue, Stirling. N .J. 07980.

WA~T TO TRADE: Piano Accordion, Red. 120 base
w ith base. l ike new. cosa $400. for Ham Gear. Henry
w robtew-k t. WA9AAQ. 3747 S. Harvey Ave .• Berwyn.
III. 60402.

fOR SALE OR SWAP: Johnson s / auto Key. Mod . 114·
~0 1 and Tr iplett Mod 310 Volt / Ohm m eter . Both ex .
cond 't io n. WA 5U SU. A.R. Be rgeron, 616 N. 11th,
Carlsbad, N.M. 88220.
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WANTED: Ca ll books p rior t o 1945 in good cond it ion .
Adv ise yea rs and price. WA9 EXZ, Draeg er, 533 S.
Spring Ave., la Grange, II I. 60525.

SELL: 6 m eter Ut ica 650 w it h matching VFO & Halo
Antenna $75.00 . W B2KEK, 20 1 Frost Pond Road ,
Glen Cove. N .Y. 1154 2.

CLEGG VENUS W /Am eco Preamp, matchi ng 41 6-A
p ower supp ly / sp eaker, and new Apollo l in ea r am p.
Also has CW monitor & prov isions for Panadapt er.
$4 50 .00 f irm. Ray Dick , WAIDPX , Arlington, Mass.

FOR SALE: Collins 75S3B Rec ., 32S3 Xm itte r, 516- F·
2 P.S. & m ike $9 50, group on ly. Mint condit ion .
L A. Benson, WOZB, 12331 Con way Rd ., S1. l ouis,
Mo. 63 141.

TOWER- 80 Ft . free st an d ing aluminum Heights
manufactur ing. 26 s q ua re foot wind load. With 24
feet of Tel rex pipe. $300 . W9AOW.

SQUIRES-SANDERS Rece iver SS·1R and speaker .
$300 . W9AQW.

GLOBE SCOUT DELU XE·80·thru 6 mete rs with 20
c ryst a ls f o r Novi ce band and ant ennas relay. $40.
KOUD F, 1100 No. Du luth Ave., Sioux Falls , So. Oak.
57 104. .

N EVER USED: W2AU ba l un Model I; I with l ight ning
arrester. Cost $1 2.9 5 sell $9.50 . W3KG, 4 Knox Ave.,
Monessen, Pa. 15062.

WANTED: Electroni c Keyer, Vib ro, KW M·2 and P.S..A,
XE 1 NE, P.O. Box 2807, Mex ico Cit y, Mexico.

SOUTHERN ALBERTA AR EA: FOR SALE: D.X.-lOO
Xmtr $1 25. C. Krop i , NA K, VE6UP, 5 13· 19 Street,
North Lethnrtdge, Alta , Can.

SELL OR TRADE: HT-37, excellent cond it ion , $175.
Tech t roner, 514 AD scope, Ameco 2 and 6 meter
converte r w / supply . K2HDU, 7 Johnson Ave., Ptett s ­
burgh. N.Y.

PLATE XF,R: 3kv 12KV, CT, 110V PRI. Thordarson
Tl :'6 . 450 watts CCS rating . $35 or best offer.
WAIJYU, 27 Blue Ribbon Drive, Westport, Ct . 06880.

SELL: DX·60A. HG·I 0 VFO, DK60·G2C ant enn a re lay,
$85. W4RNL, 245 Morn ing Vi ew Drive, Athens, Ga .
3060 1.

SELL OR TRADE: VCS·300 VAC. Variables - 525;
v artecs Walkie·Talk ies , d igita l counte r parts, meters.
SASE brings large list . G. Trammell , 150 7 W hite Oak
Ct ., Mart insvill e, Va. 24 112.

MANUAL WANTED: fo r SP·600 J X· l (Ar m y # R274.
AFRR,) m anua l #TM l1-897. W. F. Mont gom ery.
KZ 5FN , Bo x 27, Gat un . C.Z.

FOR SALE: Viki ng 500 like new. f rom Johnsons Com ­
pany yea r 1968, cost m e $425.00. Make o ffe r. Wr it e
W8WSC, Stryker, Oh io 43557 .

ANTIQUES-RADIOS: 2 Atwat er Kent rad ios model 30
and model 40, m ake o ffe r. Stan ., W8Q KU , 2748
Meade, Det ro it, M ich . 4821 2.
WANTED: Coll ins 3ii9~9~C·.~I "-:e=x·te·,=n·a:;I'V"F"O'.--'A·n·y"--c·o·n·d~;·.
ti on ok. Mike ludkiewic z. 143 Richm ond Road,
ludlo w , Mass. 01056.

FOR SALE: Elmac PMR-6A, NC-60, Hallic rafters 538A,
and m uch more. Se nd S.A .S.E. S. Bryant, Star Rt e.,
Center Bridge, N.Y. 12035.

SSB Filte rs 3 KHZ at 64KHZ 8 xta l f u ll l attice units
b y W . E. includes in /output xf m rs in f i lte rs . $1 0 pp.
W9 FT E, 8800 W . Cl overn ook Ct ., M ilwaukee, Wisc .
53224.

TRANSFORMER DATA, Size of w i re, t urn s, cross sec­
t ion of core for any t ransformer. Complete Data ,
$2.00. W4GO, 3087 Ca rnes Ave., Memphis, Tenn.
38 111.
FOR SALE: Teletype m odel 19 complete A l condition
$1 50.00, a lso Tel etype m odel 15 $90.00. Prefer local
deale r, W2GJJ, Chris Vinson, l a rkspur St reet , York­
t own Heights , N .Y. 10598.

See page 104 for New Reader Service

WANTED: Both la rge and sma ll front pane ls for an
Apatche TX- l t ransmitter. Also various ot her small
p arts. Also want good ART.13 around th is area. Gl enn
An derson, 1100 New Jersey Ave.• Pine Beach, N.J.
0874 1.

FOR SALE: Com p let e m ode l 19 TTY, plus 14 t yping
reperf, W2JAV, TV, loop supp ly . Pick up. $1 50.00.
WA8CKT, 662 W . lincoln Caro, M ich . 48723.,
SELL : like new Model 99·5015 l afayette RF Signal
Generator $17.50. W. C. Holder, 1000 West Alden
Ave., Va ldosta , Ga. 3 1601.

HALlICRAFTERS SR400 xcv r & P500 p w r / spk $649;
SX 117 rcvr $2 15: all excel. cond.; Bill Bode, 13241
Eton Pt., Sa nta Ana, Calif. 92705.

1 KWMBL all new SB34, Mike, mtg plate , Spitfire
LASOO f in a l. 12V Spitfire sp ly. $400 . W9EW B,
Kohlhagen, 81 8 Oakley, Elgin , II I. 60120.

ANTIQUE OMNIGRAPH 14 Morse Code discs (Spaced
caract e rs) Ru nni ng order . Make offer. Joe Brand,
K60J C, 1250 Val Vist a, Pom ona , Cal if. 9 1766.

TRADE: July 1945 CQ, perfect cond it ion , f o r J une
194 5 CQ. Want a ll 1946 CQ. G. E. Per rin e, W9 KOI , 2 12
Crysta l l ake Dr ., U rb ana, II I. 6 180 1.

SELL OR SWAP: DX 60B, H R· l OB, AM 2, 11 d a is, Key,
cab les . T / R SW manuals . $1 50 .00. 30 day g u ara nt ee .
WAIJ FG, 120 Oa k Tree Dr., N. Ki ngstown, R.1.
02852.

HALlICRAFTERS HA-2 w / P·26 Pwr . supply , Vo ltage
Reg. w / A MECO Preamp i nsta lled. $175: m uc h excess
VH F/UHF gear sell / t rad e, SASE. W4A PI, Box 4095,
Arlington , ve. 22204.

COLLECTORS ITEMS: Rad io Cata logues 1920's &
1930 's - "Harpers Wi rel ess Book", Verrill 19 13 ­
K5EN l, Ed Block. Grandview . Te xas 76050.

SWAP fo r CW, Xm t r: Goodies for Gentlemens' Ga llon.
4·1000As, PS, Socket, Ch imney, Rack . SASE t o
W ICZM , Rt . 3 , Main Dunstable Road, Nashua, N.H.
03060.

W30K Dela ware-Lehigh Am ateu r Rad io Club meet s
monthly 7:30 PM. Sell f ield Bethelem Pa . Everyone
we lcome.

SELL: Heath Sixer $30; DX·40 $25: VF· l $1 0; Heat h
Bal un $5; Dow Relay. DKCT RM· l $5. Need Vib roplex
Bug. K9 M NT, 607 Ann St reet , Jo l iet, II I. 60435.

FOR SALE: HW1 2·7000, L W. Richt e r, 131 Flo rence
o-, Ha rr isburg , Pa.

BRAND NEW Hall ic rafters HT·44 w /as n ew PS·150·AC
in speaker con so le, orig. cartons & wa rrant y card
$229. Vy gd HT·30 xm tr, SSB / CW / A M, bu il t-i n PS,
$89. Exce llent P& H 400C li near, 800 PEP, ext ra set
finals , $85. A ll w /manuals. FOB B. lindblom , 512
Grandview, Chi ll icot he, Mo. 6460 1.

PRINTING PRESS WANTED: Hand op erat ed . 5 x 8 or
6 x 10. HF Smith, 4N 180 Ridgew ood, Bensenville,
Il linoi s. 60 106.

DRAKE TR3·RV3·AC3 exce llent condit ion . W ill sh ip .
$425. J .M . Kootsey, 1511 James Street . Du rham,
N .C. 27707.
WANTED: Drake T·4 B, T-4XB, T R-4 o r Swan 500 w ith
power supply. E. C. Elk er
WATERS phone patch wi th com p ressor $5 and Waters
Channelator m odel 349-$30 (b ot h unused) or t rade
bot h t owa rds Coll ins 3 12 B·5. G. C la rk. MO, W6GAW.
174 1 l a Coronilla Dr., Sa nta Barbara. Ca l i f . 93 104.
FOR SALE: BC·221AE $35.00; New 3" 500 ma de and
5 amp RF meters. $3.00; SCR 522 $1 5.00. W4T KD.
J . W ingfield, 344 Linda l ane. Ft . Walton Beach,
Florida 32548.
FOR SALE: Drake TR3, AC-3. MS4, Collins Pat c h Two
mils, f oot switch 40 + spa re tubes. molike A nt
$4 50 .00. WA 7BC K, 107 Magnolia Ave., Everett W n.
98201.
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FOR SALE: Atwater-Kent Tuned Radio Freq . Type L
Chasis BCB Ser. # 6386484. Best offer U pay s hip­
p ing . Contact Steve Bradke , WA2GMC, 11 Francesca
Drive, Oyster Bay, N.Y. 11771.

NEW: Ham M Rot ator and Gonset Tri·Bander with
ne w t ype element sup ports. never us ed $150 . Pick up.
Geo rg e Nolan, Wat e r Mill, L. I.• N.Y. 11976.

SELLING: Heath HW-1oo xcvr, HP23·A/SB-600. Fee­
t o ry t uned and aligned. Wit h receiver Increme nt al
t un ing . (J uly CQ) Beautiful! Shipping prepa id . High.
est bidde r. WB4 KQV. A. H. Shrago, 805 Bu rton St.•
Rocky Mount , N.C. 27801.
LINEAR: CE 600l, Broadband no tunel 6 Bands inc l.
160M only 20w. drive $190. J . Ta ylo r, W20ZH , 1257
Wildflowe r. We bst e r, N.Y. 14580.

WANTED: Swan VOX un it v)(·1 or vx-z. Will buy o r
t rade for my 3el 15 meter beam. Don Rubin. WA3JRA.
3919 Bancroft Rd.• Ba lto., Md . 212 15.

WANTED: Weagant value wit h ext . grid yea r 1912.
UV204 wit h sper tea l bulb. W9lGH, 6 10 Monroe Ave.,
River Fo rest. III. 60305.

AMECO R5 Rece ive r us ed ve ry litt le , mint $85.00 or
wi ll t rade for a good Drake WV·4 RF wattmete r.
K3YMN, 2185 Sampson Street. Pitts bu rgh, Pa . 15235.

FOR SALE: Am eco CN-50 $20 .00; CN-144 S17.oo;
OX-GOA $55.00; HW-29A with Mobile Pwr. Sup. $30.00.
WA8ZJN , R. Alle n, Rt. #6, Za nesville, Oh io 43701.

HEATH S8-100, 200, 300, 400. Swan 240 wit h mobile
p .s , New 4·100 tube , 3KW, HV dormer. WOFGB/6.
4453 Via Pinzon. P. V. Estates, Ca lif. 90274.

ANY ACTIVE HAMS interest ed in sta rti ng good radio
club for t his areal L Briggs . mMSN, 5400 Boulder
Road. Oxon Hili, Md. 20021.

SELL: Heath Two Mete r Twoer S35.OO. So. Ca lif. on ly.
K. C. Jones , W6RlN, 6 172 Gum m o-, Huntington
Bea ch, Ca lif.

SELL: EICO 753 SSB Xcvr. 751 AC s upply, Bug. Vy
Gd . $ 100.00. You pa y s hipping. W9RQR. 204 S. 11th
Sfreet, Be lleville . II I.

RMW6900 SUO. RME43 50 $75; Vibrop lex Blue Racer
$13, 100 Mike $13. Art Fo rd. 6 Stoothoff Rd.• East
Nort hpo rt . N.Y. 11731.

5 In. Model 553 Dumont scope $40. HB pp 813 KW,
$50; HB 90W e rn-cw. S25; 1925 RCA loop ant, $10;
W2RUZ, 33·4 5 172 St reet, Flush ing, N.Y. 1358.

SELL: Assortment of vari able and fixed resisto rs Wire
wound a nd ca rbon. From 1/ 2 watt up to 150 watts.
SAS E for complete list. Ken Ma as . Bu rlington, Wis.
53 105.

SWAN 410 YFO WANTED: Als o need Feb. 63; May 64;
Sept .• Oct ., Nov., Dec. 66; All 67 CQ. KORNZ, 4830
North Glendale. Wich ita Kansas 67220.

COLLEGE: Collins D.C. s upply MP·1 and mobile.
Mount 3510-2 $117.00. Postage pa id. Write: K1CMI ,
Me rcedes Street, Ch ipcopee Falls , Mass.
COLLEGE: 4CXl000 $40.00; new variable inductor
13.5uh J ohns on 226-3. $13.00. Tube tested a nd post·
age pa id . Write J o hn , 28 Mercedes Street, Chicopee
Fa lls . Ma ss .
SELL: Collin s 325.. 1 a nd 516F·2 AC s upply In m atch­
ing cabinet w/ spkr. $425. 755..3 $375. All for $775.
W6DQ. 8 Surrey l ane. Rollings Hills , Calif. 90274.
SWAP new 4CX250B or pa ir 41 6-B tubes for BC312,
BC.348, TeS, BC652. ARB or eq ua l rece iver. Swap
my SC R-522 for TCS rcvr. o r xmt r. HAL. Box 103.
She rbo rn. Mass . 01770.
SELL: Ne w Hea t h Moh ica n factory aligned used 15 hr.
$80. W10TU. 72 Lau rel Crest, Madis on. Conn. 06443.

FOR SALE: Hickok 600A Dynamic m ut ua l conduct.
ence Tube t ester S40 _and Prec ision E200c RF
Generator $40 pIus shipping. R. M. Terrill, 3706 Alta
Vista. Tex. 75229.

BTl LK2000 sIn 1924 a bsol ut e ly m int. low hours.
facto ry ca rto ns & m anuals. Certified $695 check.
FOB E. Stolz. 3738 Robertson Ave., Sacramento,
Calif. 9 5821.

FOR SALE: TA-36, HAM·M $175.00. Firm. Not enough
room a t QTH t o swi ng 24 ft . boom. Pick up only, no
s hipping . Milo Boz, Rt. 2, Sa lem, Oh io 44 60.

FOR SALE: 432 MC t ransceive r from handbook $25.
Mode l 19 TTY, 14 Typi ng Re perf. W2JAV, TV com ­
plete . $1 50 .00. WA8CKT.

COLLINS 75S1 wit h noise blanker, 32S1, and 5 16 F·2.
$775. Egbert, WOMMM /6. 17333 Tramonto Dr.•
Pac ific Pali s ades . Calif. 90272.

WANTED: Mint CE 200V with 160 m eter facto ry colis.
State details. W2CVW, 13 Robert Circ le , S. Amboy,
NJ. 08879.

BATTERY FOR SALE: 24 Volt. 30 amp for 8 hours .
(240 amperehour). 12 la rge plastic cells 77 Ibs . each.
Li ke ne w $250.00 . Howard S. Long, Box 111 55.
Denve r, Colo. 80211.

SWAP-Have 7.5 HP Sears outboard motor AI -for
Heath SB610 scope or s imilar. Lewis . 37939 10th
Street E., Pa lm da le . Ca lif. 93550.
WANTED: SB200 mint condition. Give data -Age
fina ls . etc. Your letter. Geo. Earl, Box 366. Ridgeway,
Onto

NATIONAL NC200 xcvr, AC200 pwr. supply. man­
ua ls. Facto ry cartons , will s hip. Best offer. Klima. 15
Flo ral St reet, Bath, Maine 04530.

SELL: Swan 120 wit h HP-23 supply $1 25.00. Also 10
new inst ructog raph tapes $8.50. WBGV, Phil, 11820
Engleside. Det ro it . Mich. 48205.

FOR SALE: Collins 30l·1 Serial # 15000 $3 50.00.
SP·600, J X-17 like new $300. Need 75&1. Mike Lud­
kiewicz. 143 Richmond Road , Lud low, Mass. 01056.

WANTED: Heath SB-610 SienaI Monitor or Heath
HO-to mon itor scope. WOTDH. 4201 Colvin Dr.• St.
l ou is . Mo. 63 123.

WANTED: RTTY Model 401 rece iving t ape printer,
must have Sync. motor and 6OW. P.M. gea rs. Also
need other RTTY gear. Bob WA8 IWX. 230 16 Schafer
Drive , Mt. Clemens. Mich. 48043.

HAMMARLUND SUPER-Pro BC779A Mint with olde r
power supply, instruction manual Rcvr. never m odi­
fied or repaired. $90.00. W1BGW, 28 New Haven se.,
Boston , Mass. 021 32.

NOVICE XTALS: 1-80M , 2-40 M, 1·1 5M $6 p.p. or S1.75
each p .p . A.M. Fox, Box 895, Greeley, Colo. 80631.

SELL Hea th Hybrid Phone patch HD19, like new. for
S19.OO. with book. Ca l Enlx, W8EN , 8 0x 474. Wh ite
Pigeon. Mich. 49099.

BRASS POUNDERS: If you ever earned your Jiving as
a rad io ope ra tor, com mercia l, or Navy. join Society
a rad io ope ra to r, comm e rcia l, or Navy, Jo in Society of
Wireles s Pionee rs, P.O. Box 530, Santa Rosa , Calif.
95402, de W6BLZ.

FOR SALE: Complete Amateur sta tion like new. S.R.
500 complete with AC Power Supply P_S. 500 AC.
Mike, & Inve rted & Ante nna with 50 ohm from feed
line , Com plete $300.00. Ralph Paxton. 108 N. 2nd
Ave _. Chula Vista , Calif. 92010.

SELL: Three 7038 Vidicons. Broadcast pullouts . S10.
each p.p. WOYOY, B. Sasek, 3030 Shirley Court.
Lincoln, Neb. 68507.

WANT: Swan 250C and 117 xc. Must be reasonable.
O. Dion. 2 1310 1st W. Bothe ll, Wn. 98011 .
SELL: Lightning Bug, HT-40, HOo105-TR, B&W Grid
Dip. misc. it ems. Send stamp for deta ils. WA5MYR,
1704 Glenn, Ft.Worth 76131.

ATTN: Coin collector Hams-U.S. & Canada Types­
buy : or trade eq ulpt . For info.-S.A.S.E. W9TAl­
15309 Oak Street, Oak Forest. III . 60452.

,
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FOR SALE: HT-41 Linear Am p lif ie r, A ll bands $175.00
or best offer and 19 60 & 61 & on QST and CQ & some
73 m agazaines at 25¢ each b y yea rs only. L. M .
Covey, K lJAR. 23 8 J en ness St ., Lyn n . M ass. 01904.

DRAKE TR4 & AC Supply . Exc . cond x. $ 500. A lso sen­
i ng N ikormat Ft . camera . Wilcox, 2605 Wa rd s Rd .,
Lync h bu rg , Va . 24502.

SELL: H a m m a rlund HQ110AVHF Rcv r. $ 22 5. new
Eico 720 Xmtr $75. take both with xtras f o r $275.
a ll in m int c o nd it io n . J . Sieg el . 9 7 Erie Av e., Rock­
away. N.J. 0 7866 .

MANUAL WANTED f o r SP·600 J X·l (Arm y #274A /
FRR), m anua l #851. W. F. M ontg omery , KZ 5FN. Box
2 7, Gat u n. Canal Zon e.

SELL: QST. CQ . 73's magazines. send your require­
ments. E. D. Guimares, J r .• WAI BFO, 17 West End
Ave ., Middleboro , Mass. 0 23 46 .

SELL OR SWAP 120 a nd 140 both excellent perform.
ers . Need SR4 2A or 22er W20FB. Box 138 , Ade lp h ia.
N .J . 0 77 10.

•
FOR SALE: NCX·3 w /ps $ 260, Gonset II 2 m $100,
bot h in good conde. A. Steingart, W B2MZE. 3356
Frederick Street, Oceanside. N .Y.

FOR SALE: Hallicrafters HT44. SX11 7. PS150-$ 140 .:
BC779-$35.: Kng iht Tl 50A-$5O.: cert. ck & s hip . T.
Yocom, 1530 Country Club Dr.• Marion, la. 52302.

FOR SALE: DX·60B xmt r, only 6 months old , with
man ual. $70 postpa id. WAOYAK, Ch an Sh ip py, At. 2,
Colome, So. Dak. 57528.

WANTED: KW ar>1 p p arts inc lud ing amply ra t ed t rans­
f o rmers . Give f u ll deta ils. WOJX, 7765 Fontana,
Pra i r ie V illag e , Kansas 66208.

FOR SALE: Old iss ues of CQ, Q ST. 73. FM . and Ham
Rad io available at a n ickel per copy, p lus shipping
costs. W rite t o L ERC , Amat eu r Rad io Club. CW6LS).
28 14 Empi re Av en ue. Burba nk , Ca lif. 9 1504.

FOR SALE: J ohnson Va lient, exce llent condit ion .
$100. Come a nd g et it. W2RQ. 2 12·456·7755.

SELL: J o hn so n V ik ing KW M atc h Bo x, N ew . No SW R
M eter, $60.00. Elect ro-Vo ice Microphone Mod el 644.
$ 30 .00. Chet Angst a dt , R.D. #3. Box 450, Fleetwood.
Pa . 19 522.

SELL: Globe Scout 65w 80-6 AM ·CW $30 or best offer.
WA7DOK. R. Ha rke r, 2 711 Kinc aid , Eug ene , Or. 9 7405.

FOR SALE: H alJic rafters SX-28A w ith s p k r. a nd
ma nua l, $ 50 or wi ll t rad e for 7? W9B XJ , 4341 Sheri·
d an Ro ad . Rac i ne, W ise. 5430 3 .

FOR SALE: H enry 2 K·2 (Nea r-new). $9 00. KWM·l .
5 16F· l $22 5. KW M·2, 516F·2. 3 128 ·5: $ 1,025. 7 5S3·B
#85530. $ 575. 312B4 (n ew). $175. J ames Cra ig ,
W 1FBG, 29 Sh e rbou rn e Ave.• Ports m outh. N .H . 03801.

SB·2oo 1200w Lin ea r p rofess iona lly wired , unused,
$ 200. ca sh . H . L. Green e, 211 Circuit. H a nove r, M a .
0 2339 .

CQ 1946-1968. 20 ¢ each . State needs o r SASE f o r
l ist . E. H alt on . WI QWU, Prov id ence Coll ege, Prcvl­
d eu ce. R.1. 0 2918.

WILL BUY. Power supply RA·20 fo r BC314. State
Pr ic e. W9U DY.

FOR SALE: D rake TR-6. 3 mo. old. all accessories .
$750.00. & Sh ipping & insurance. J . D. Gysan.
W I VYB. 53 Lothrop Street. Beverly, Mass.

WANTED: Heath H 010 or SB610. A lso want QST, CQ ,
a n d 73 B inders p lus coax relay . To m Do rn bac k ,
K9 M KK, 19W1 67 21st Pl ace, Lomba rd , Illino is. 60148.

SELL: Sw a n 350 (lat e) . 117xc. powe r supply. spa re
finals and tubes; SWR; A· l condition. Best offer.
WB2YRU. AI Povol , 3538 Cent e rview Av e.• Wantag h.
N.Y. 11793.

WANTED: GE Prog ress Line, other FM eq uip ment .
R. C . Wall en burg , 4911 Weste rn , New Orleans, La .
701 22.

SELL: Oscilloscope, Sencore 5" , m int condition. wide
band-$1 50_ No sh ipping. WAOWCJ. Ed d y Ho ran . 3803
Hum p h rey . St . Lou is. Mo. 63 116.

FOR SALE: Hy Gain 6 mtr 6 ele. beam. $1 9 .9 5. AR 22
rotor wit h 100 ft. w ire $ 19.95. Bot h good condition .
Geffner, 4 8 Park Av e . E. M e rr ic k , L.I.. N .Y.

S 8-34 Transistorized T ransce iver. with SB·2 mike.
a nd man ual . $240.00. A lan Rut z. WA9GKA, RR2. Box
410, LaPorte. Ind. 46350.

SELL: CQ's , QST's. H a nd boo ks , and call b oo ks. O ne
or a hundred. Erv Rasmussen, 164 Low ell St reet.
Red wood Cit y. Calif. 94062.

FOR SA L E: Elmac Af·68 like new xt ra c lean and
power supply. $60. W 5AQN , Bo x 13 16 . Roc k port. 're x.
78382.

WANTED: H a m transmitting and receiving a cces.
sories for cash . D . R. D roege. 28 1 Jenny La ne.
Dayton , O hio 45459.

GONSET 4·$2 ..0 ..• VFO $60.00, Both $2 50 .00 Ameco
Receiver $40 .00 . WA20HN, Phone afte r 8 :30 P.M.
516 79 1 74 81.

SEL L: HA· 10 $1 20; Seneca VHF·1 $1 00; D rake 2·B
$1 50; Tec ra ft 50 Conv. $27.50; Am eco PT $30. A ll
perfect w ith manuals. FOB. Glenn H _ Pic kett. 110 6
Jefferson SE, Albuquerque, N . M ell: . 87108.

FOR SAL E: Collins S·Lin e 7 5S3B·32S3·516 f2·312B·4.
Exc . con . WAOGON, 231 So. J asm i ne St reet, Denver.
Co lo. 80222.

WANTED: YL CW skeds w it h Oreg on North Dakota,
Arkansas , and Ten nes see f o r WA5-YL. W1DMD. 298
T aunton St reet, Lakeville M ass . 0 2346.

FOR SALE: D rake 2·C 2·C S. A·AC. Perfect condition.
$210.00. W rit e WA2 IAK. 54 H ig h Po int D rive. Sp ring.
f ield . N _J . 07081.

LETS TRADE: Japanese v a r ious commemorative
stamps f o r 4CX250B's sockets & chimneis K.
Ish ika wa, 62 Kl njo , N isho City , A ich i 445, Ja p a n .

MERCURY RELAYS, C la re HG series, g ood, som e new
$1.75 each p p . WB6Kfl . 30646 Rigger Rd ., Ag oura .
Ca l if . 9 1301.

COLLECTORS ITEM S Riders " Perpet ual Trouble
Shooters M anua ls" . Complet e se t 1930's-Gernsbach
" Off icia l Ra d io Service M an u a l" 1930 make o ffer
K5ENL. Ed B lock. Gran dview. T exas . 76050 .

WANTED: Schematic D iagram for I ro n H orse Repe r­
f o rat o r RTTY u n it . f . Gi l m ore, KOJPJ , 560 S. Wa r re n
Av e.• Spring f ield . M issou ri, 65806.

WANTED TO BUY: CW hel ix o f 19 205' v intage. W 6­
A KM , 1289 Glen Ey r ie Ave.• San Jose , Ca l i f . 95125.

RTTY- f o r Sale-28A SR· Electrom-F.S.C . and t o n e
key er. M . Cohen. 400 B rookh av en Rd .• Wa ll ing f o rd . Pa .

COUNTER: 100KC. Berk ley Eput model 71 50 BDK.
Exc ellent condition . $ 200 . FOB. John Link. 10 8 1
Aron Street , Cocoa, Fla .

LINEAR BUILDERS: Sen d for low p r ice. List of H ig h
Powe r Ports. Be delighted R.D. M ace, 8600 Skyline
D r.• Los Ang eles 90046.

FOR SALE: Collins 7 5A4 original condition . U sed
very little . SN·4052 best offer. W6ULC. 2878 No .
Ba iley Dr.• And e rso n . Ca l i f . 96007.

FOR SALE: Drake R4A, T.4X. M S·4. AC-4 excellent
condx. $730 .00 W ill cons ider best offe r o r se ll sene­
rat e. WA1 KZI . O.J . Burke. Mead owcrest D r .• RFD 5.
Bedfo rd, N .H . 03 102.

FOR SALE: 4.4oo·s, a pair never used . $20 eac h .
4 X2 5O's used but tested $7 each.N.W. Roscoe. W1CIX,
80 Co lumbus Ave .• Brid g ewate r. M a ss. 0 2379.

fOR SALE: Heath HW·1 6 wit h HG·I0 VfO, $1 0 5. HR·
10 rece iver. $45. PPD. Want Drake 2B, 2BQ. W. G.
B rown, W2TPV. 41 28 Barrett Dr., Newbu rgh, N .Y.
12 550 .

l
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WANT ED: Old battery operated radios o f t he earl y
1920·s . Need not be in working condition . Also want
ea r ly wireless gear. CQ and QST binders. State your
p rice. O. Mc Kenz ie . 1200 West Euclid. Ind iano la .
Iowa. S01 25.

WANTED: One Heathkit HQ-13 Ham -Scan scop e in k it
form in the factory sealed box. Bill Jacobs. K3RYA.
208 Sleepy Hollow Road. Pittsbu rgh . Pa. 1521 6.

FOR SALE: Brand new Swan 500C and power supp ly ­
speaker in exce llent condx.• S500 . 14 AVQ and gnd
w ire. $10 . Bug. S5. Ant . relay S10. Pkge-S510. Sri.
you must pick up. Jay Friedman . 484 Fi rst Street.
Elmont. N .Y. 11003.

SELL: CQ Mag. June 1948-0ec . 1949 complet e p lus
a few 1947 Good cond x. W20 KO. R. Mendelson. 27
Somerset Place. M urray Hi ll. N .J , 07971.

FOR SALE: E·Z Way model RB S-40G Galvanized. Two·
section . 43 foot crank-up t ower. Rotator Head accept s
Ham·M Rot at o r . Wall attachment b racket included.
Price-$125 F.O.B. Contact : F. Duran . W9KRU. 9 10
E, Waverl y Drive. Arlington Heights. II I. 60004.

HAVE 81 3 and 810 tubes. never used. Will trade or
sell. W ha t have you t o trade? Need 3· 1000Z t ube. R.
W . Field. K4 IV. RR :t 2 . Owensboro. Ky. 4 2301.

TOWER GUY WIRE: A·1 Galv. 1/4 " m ade up with
insulators . Turnbuckles. etc. Com plete 18c per foot.
Govt. su rp lus. Detai ls Fred WA1 ECV. RD 1. W. Red·
ding. Conn. 06896.

INTEGRAT ED CIRCU ITS: uL914 an d u L9 23 - 50¢ each
PPD. Ken-Morey. 803 West Sixth . Pittsburgh. Kansas.
66762.

FOR SALE: HR· lOB receiver. ca lib ra to r. Will ship­
good cond o $50. Geo. Ritter. 607 Shaker Drive.
Medina . Oh io 44256.

CANADIAN: WAN TED : Sideband Adapter B&W51SB
or SB10. advi se to condition and price . Seymour
Harriso n . VE1ABM . 9 1 Harbour View Drive. Sydney.
Nova Scotia .

SELL: 240 cop ies QST & CQ 19 55 thru 1967. extra
73 & CB free. The works $40 .00. W2PYB, 72 Ru m ­
ford Street . Depew. N.Y. 14043.

FOR SALE OR TRADE: BC-221 w ith AC supply. Kn ight
VFO. m ake offer. Norman S. tnce. 3240 Dartmoor
Drive. Dallas. Texas . 75229 .

WANTED: KW Matchbox, Gutman. W2Vl . 49 1 Rebecca
La ne. Oceanside. N.Y. 11572.

B&W 5100 and 5 1SB $160.00 c ra ted FOB Wich ita
Fall s. lx . Write WA5CMC. 2309 Bullington Street .

WANT ED: Westre x Fax recorder alm ost any condx.
Ha l ic ra ft e rs Mariner ditto . G. Wicken s. 297 Nahunt
Rd., Nahunt . Ma. 0 1908.

ALL COMPONENTS 720 V. Pwr. supp ly. $8.9 5: 1320
V. Pwr. supply. S10.9 5: ot her ham gea r. E. Tisch le r.
58 Carey Ave ., wnkes-Barre. Pa. 18702.

LIKE N EW: Ga laxy V. AC 35. Cal ib.• speaker. $275.00.
Shipped. Rea prepaid in 48. D. P. Crowell . 3 14 E.
Main, Ada. Okla. 74820.

WANTED: HW·26 wi ll t rade o r p ay money. Will pa y
reasona bly. E. Baznik. 2093 1 Tracy Ave.• Eu c lid .
Ohio. 441 23.

FOR SALE: T-4XB. R.4 B. MS-4. AC-4. mint cond x.
Manuats and cables. $800.00. Plus sh ipping. WA9WEC.
852 W. Hawley. Mundelein. 111.60060.

WANTED: SR·1 50 any cond it ion . All lette rs answe red .
H . Avary. 3204 Tamworth Cou rt . Modesto. Californ ia .
95350.

HALL HT·40 xrntr-not a kit . like new·$50 .00. A. E.
Wi lson . East Brewster. Mass. 02640.

fOR SALE: Collins 5IJ4 mint. o r igina l condition. no
modifications, 1. 3 . 6 x c . mechan ica l f i lters. cabinet .
$575 FOB. W7QC N / 0. 1610 Shaster Drive. Colorado
Springs. Colo . 809 10.

DRAKE R4B 4 mo. old S310. Hammarlund HQ170
AVH F $250 Johnson Invader 2000 S400 Intercepter
$225. George Mis ic . 37370 W indy H ill Dr ive. Solon.
Ohio 441 39.

NC-200 Nat ional xcv r. pwr supp ly. ma nual. 200w
SSB. AM, CW $275 or offer. A lso RME-69 rcvr. WA2·
FEZ. 186 West Ave.• Pitman. N .J .

SELL : NC1 25 rcvr w /speaker. m anual•.56-35 MH.
FOB. S60 . Pat Crowley. 7 Racoon Drive. Hazlet . N .J .
07730.

40 Mc. t apet on e converte r $20. 6 meter t uneverte r
$20. 80 m eter m obile xm t r $25. W2EWl. SSB Xmtr
$25. Marty Feeney . K10YB. 38 Howard Street, Port­
land. Maine. 0 4 10 1.

M AIN E HAMS! The Portland Am ateur W ireless Asso­
ciat ion meets each Tu esday at 7 :30 P.M .• at 227
Sp ri ng Street . Code and Theory lessons g iven .

WANTED : 2 meter FM rig . $60 o r under. Ch icago
area on ly. D. Ralston . 230 S. Lincoln Way. North
Auro ra . II I. 60542.

FOR SALE: 19 Set Teletype CV-57 CV-89 all good
condition . WAOKlC. 3 15 E. 20 Street . Grand Is land.
Nb. 6880 1.

MOTOROLA 800· 150 MC FM transceiver. w / ccntrcr.
m ike. cab les . Rec. is T-powered $75. K6KZT. 4434
Jos ie Avenue. Lakewood, Ca l i f . 90713.

COLLINS Crystal Fi lters : Centert -equenctes 2 19 t o
271 KHz; BW 400Hz.3db. 750 Hz·I Odb. 3 KH z-30db.
5KH z·40d b; 4.74 KHz channel separat ion . som e pairs.
S3.75 ppd. WOKPZ. Box 1038. Boulder. Colo . 80302 .

MOTOROLA 800· 150 MC FM t ransce iver. w / cont rct .
m ike cabl es . Rec. is 'r-Pcwered . S75. K6KZT. 4434
Jos ie Avenue. Lakewood, Cali f . 90713.

SAROC Fifth Nationa l Fun Convent ion. St a rdust Hotel.
l as Vegas. Nevada, Febru ary 4-8 . 1970. QSP SAS E
for det a i ls. SA ROC. Box 73. Boulder City . Nevada .
89005.

FOR SALE: SX·96 rcvr with xta l cal. and speaker.
DX-20 xmtr with xc ta ls and key-$l35. Mike. 3 40 S.
2nd . Street . Central Po int. Oregon .

INTERESTED IN QRPl New QRP Net on 7080 at
0 100 GMT Friday even ings. Check in and QSO other
QRP fanatics . Try out the new QRP ri g . I am on
usually every ntte and will b e g lad to sked Cl ay Cit y.
S.D.• for QRP. Adrian Weiss . K8EEG / O. Rt. 1. Box 3.
Meckling. S.D. 57044 .

SALE: Elm ac AF 67- AC supp ly-Exc concx. Best
offe r; HQ 170-w / c1 ock. spkr-mint condx . $175.
W2ASI. 15 Ke nsington Oval. New Rochelle. New York.
10805.

I WI LL PAY $4 p lus sh ipping for you r burned out but
unbroken 4·1000A or ot h er s im i la r s ized tube. H .
Trautmann. Deerfield Academy. Deerfield , Mass.
0 1342.

H .W. 12 and Ham bui lt ps and mike in good condition.
$80 p ick up o r will deliver in 100 M.l. Bill Mott.
WA7ltR. Rout I . Bo x 97 . Toppenish . Wash . 98948.

4032 tubes. brand new. unused. (6). $25.00 /ea..
2 / S45.00 p ostpaid. W1YRC. 30 Rocky Crest , Cum ber­
land. R.1. 02864 .

EP2eB (CH UCK) going QRT Oct . 69. Tn l(S t o al l f or
a memorable exper ience. QSl Via WA6GZZ.

WANTED: Inst ruction book for 2" scope TS34A/AP.
It is TM11-1067A o r ANI 6-3 5TS34-4 or NavShips
95343 or T033A1 ·13·27-1. Jordan, 233 4 W. Mulber ry.
San An tonio. Tex. 78201.

WAN T TO BU Y Swan 350C. 500C, o r ot h er good SSB
rig in t op condition . WA7GYl. Rt . I . Box 45. Ham il­
t on . Montana. 59840 .

WA NTED: l inear system s Comm ander PS manual.
bo r row or sw ap for HW-100 manual. K7lYK. 116
St ewart Street . Seattle. Wash. 98 10 1.
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FOR SALE: Commun icator 111 Six Mtrs . Excellent
condition. $80.00. Regency MR-I Q Mon it o r Rad io t wo
months old $55.00. WABLTJ , 131 Pepperidge Lane,
Battle Creck. Mich . 4901 5_

FOR SALE: Heathkit TX·l $100. Hall icrafter $ ·40 B
$50. Rex McCollough, RRI . Box 63. Idabel. Okla .
74745.

E' CO 753 and 751 lat e version with cali b rator $1 65.
W2CH K, 39 Sunset Blvd., Pittsford , N .Y. 14534 .

FOR SA LE: Swan 175 m ake offer. K8 EKG, Joe Tu rka l,
1020 4th St reet. S.W.• Massill on, Oh io. 44 64 6.

CASH FOR KWM2, give seria l and condi tion also
quick cash acceptable . WOBNF. Bo x 10 5, Kearney,
Nebr. 688 47.

SX·140 i n good cond ition. $75. Pick up deal on ly.
Teddy Lecnr ad. Bo x 261, Welcom e, N. Carol ina.
27374.

RCVRS: RBA w . p /s-$ 55. RAL-$29. RBS-$47. RBO·$28
TC SXMTR-$27, BC·l000 FM Xcvr·$24 . Prefer p ickup.
G. Gray, 636 Hollywood. Monroe. Mi. 481 61.

SELL: John son Va l iant II and SSB Adapter w ith FSK
connect ions ready for operation . $350 .00. Schwa rtz
(9 14) 668-3534 (day); (9 14) 668·3677 (even i ng).

FOR SALE: Lafayette HE35 6 m eter transce iver AC
and 12VDC Pwr $35., 19 Tel et ype $1 50. C. Vin son,
WZGJJ , 2796 Lark spu r Street . Yorktown Heig hts , N.Y.
10598.

WANTED : 500 to 1000w linear. Pre fer factory wired
Johnson Thunderbolt o r Courier. M ust be in good
condx .• 606 Buckeye. Vacaville, Cali f . 95688.

TRADE: FM tuner, MPX converter. stereo amp. for
h am gear. Va lue about $45. W2ELV, 6 Tuscarora Ave .,
Geneseo, N .Y. 14454.

YOUR USED PO STAGE STAM PS can help f in ance dis­
ab led hams' club . An y q uantity f rom any countri es ,
please, t o : A. Herri dge, G3IDG, 96 George St reet,
Bas fngstcke. Hants, England.

FOR SALE: Mode l 15 Telet ype com p lete with st and,
converte r, v .g . cond i t ion, $1 00. WA8QAA. Bo x 88,
Globes, Mich . 49055.

SELLING: Comp lete wor k ing ARC 5 stati on 3·7 .4
megs. 70 wa tt s, am, cw. m ike TR switch. etc . Howard
Morse. 13 Tang lewood Esta tes, Keene, N.H . 03431.

COLLINS KWS -l / 75A4. Vern ie r knobs a ll fil t ers. etc.
Perfect. W ill deliver. BOB_ 703-524-2398_ 4423 N .
17th St reet, Arl.. Va. $ 1000

FOR SALE: Heath Kompact. KW matching A.C. supply .
$1 50. Will ship . WAOQQR, 1314 linco ln, Longm ont.
Colo. 8050 1.
SELL OR TRADE: GR unit oscillator, 900-2000 rnc .
APR 4, a ll TU s. Complete f i le CQ. Want RTTY back
issues. W4 NYF, Bo x 8873, Ft . Lauderdale. Fla . 333 10.
COLLINS 75A·4 receiver. Low noise mixers, vern ie r
knob, new P.T.D. exce llent cond it ion. $400 .00 . Pick up
o n ly. W2HC. 129 Harvard Street . Westbury , N .Y.
11590 .
FOR SALE: Collins 75A ·2 $21 5. 32S·1 W /PS $400,
755-38 Mechan icals 2.1 kc $20; 0 .5kc $40; Johnson
Ranger $90 K8VQP 1574 6 Brad ner. Plym out h, M i.
48170 .

•
SELL: Ham m arlund HQ-110 rcvr 160-6 meters $9 5,
Globe Chie f De luxe 90 watt s CW 80-10 m tr xrrrt r $27.
WA3JBN , 3 16 p cnnen. Lower Burrell . Pa. 150 68.
SAROC Del egates meet Alice. B illie, Bob. Hal . and
J i m at SA ROe adva nce registrat ion desk , Stardust
Hot el Conven tion. Las Vegas. Feb. 4·8, 1970.

SOUTHERN NEVADA ARC. INC. 80x 73, Bou lder Cit y,
Nevada 89005 host ing Fifth SA ROC National c cn ­
vention Feb 4·8, 1970. QSP SASE for details .

SAROC cock tai l part ies hosted by Ham Radio Maga·
atne SWAN and GALAXY Sta rdust Hotel Convent ion
Cente r, Las Vegas. Feb. 4·8 , QSP QSL fo r details .

FOR SALE: Northern FSK, VMO. Power supp ly and
manuals. 710 Grid Dip m eter, SP600JX. Make o ffe r
fo r a ll o r one. K7UWG, Rt. 2, Bo x 240. Mascoutah.
III.

FOR SALE: AR 88 receiver $15.00.• Johnson Ranger
$90.00, NC 300 rece iver. xtet car.. sp ea ke r. $1 50.00.
Swan 350 transce iver, 117 XtC power supp ly /
speaker. vox, $375.00 . Gonset 2 m et er t ransceive r
$1 00.00. W3WYN, 2 123 Armstrong Ave ., Morton, Pa.
19070 .

FOR SALE: N ikon "F", fl .4 50 m m , case, flash ; $350.
SW·240, VFO Co nsole (vox, ca lib ra tor) USB /LSB:
$250. James Craig , WIFBG, 29 Sherburne Ave.,
Portsm outh N .H . 0380 1.

FOR SALE: DX-35 xm t r wi th buil t -in antenna rela y
65 watts CWo 45 watts fone. 80. 40, 20, 15 & 10
met ers. $35.00. James Blumenfeld. Belm ont Drive,
Mont icello, N .Y. 1270 1.

SELL: Model 90905 M illen m on itor $25; Heath GR-64
receiver $20; EMC 2 14AR supply 100 V. 1 amp $20;
Robert Irel and, Pleasant Vall ey , N .Y. 12569 .

SELL: Trade NCX·5 MK II late m odel , NCX·A supp ly,
XCU-27 ca l ib rat o r, mint condit ion $43 5. Don Burns,
44 10 Readin g Rd .• Dayton, Ohio. 4 5420.

COLLECTORS ITEM FOR SALE OR TRADE: Nat iona l
Ags x. Stam p for deta ils . T.A. Herrmann, W7AOI,
23 27 S.E. 72n d Ave .• Portl and , Oregon. 972 15.

WANTED: Donat ions of any t ype of gear t o help st a rt
a high school rad io club. Contact Drew Wolfe. WA3­
KLK, Randallstow n Hig h School. Offut Rd .• Randalfs­
t ow n, Md .

SELL: 2 4065 tubes new $1 6.00. 2 4·1 50A l ubes new
$1 8.00; 2 4-250A u sed but Al $30.00 WI0DQ, 299
So. Ma in St reet . Mansfield , Mass. 02048.

WANTED: Eddystone geared Slo· Motion Drive 110:1
::898. Al so good Gen. Coverage Rec. B. w ettermann.
K91SI, 4549 North 38. Mil. . Wis . 53209.

MY JUNQUE Box runeth over, Request l ist of barga ins
W. C. Holder. 1000 West Alden Ave ., Va ldosta . Ca l if .
3 1601.

WANTED: SB:3 4 an d Hustler Mob ile Antenna. St at e
p r ice and condition . Roy Wat erman, Bo x 186. AFRES.
Robi ns AFB, Ga . 3 1093.

HELP SOS North W ild wood A.R.C. WB2DVB needs
RTT Y gear. Please dona t e your used d ust collectors .
Will p ay shipping or haul. 118 E. Columb ine Rd.,
Wild wood. N.J . 08260.
FOR SALE: Best o ffe r, Ha ll icrafter SX- I 10, R.47. HT·
40K_Tur ner Model 200. Robert Partridge. P.O_Bo x 18,
APO Seatt le. 9873 1.

LOOKING FOR COLLINS 31 2B·4 or 31 2B·5. Stat e con­
dit ion and o nce: G. K. O'Brien, 8401 N . Atlantic
Ave., B20, Cape Canaveral , Fla . 32920.

WANT: Swan 406B. Se ll ; 3 m o. old Dynaco PAT / 4A
Trans. Stereo Pream p . Shure V-1 5/ 2 Ca rt / and Mol.
Preamp. K7Kca . 260 1 Swan, Tucson. Ar iz. 8571 6.

HEATH AA· 50 st ereo amp, Heath PT·l FM AM delu xe
t uner, $80 for both. or t rade for VHF FM gea r. W9TKR,
505 South Elmwood. Waukegan. II I. 60085.
BERKELEY MODEL 510 electronk counter. Eleven
digit readout. $1 50. SASE for info. Trade for lat e
model VHF FM gear. W9TKR, 505 South Elmwood ,
Waukegan. 111. 60085.
WANTED: Inst . o r sch. or Mfg. address for Mar' s
EK·20 keyer. Will borrow or buy. R. Nicodemus, WN3·
MST, RD::8. Greensburg, Pa . 1560 1.

AMECO CN-144·146 & 146·148 in; 28·30 mhz. out .
PS·l power supp ly. A ll brand new. Cost $73, a ll f or
$40. Bot h xtals incl. WA2DDR. 104 Woodhill Lane,
Manhasset , N.Y. 11030 51 6-627-7797.

FOR SALE: Wheatstone 15/32" o i led perferator tape.
P.L Lem on. W6DOU. 3 154 St ony Po int Road , Santa
Rosa , Ca lif. 9540 1.
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o AT V Research
o Ama teur Electronic Sup ply
o Amateur-Wholesale Electronics, Div.

of I nterna t ional Elect ron ic
Systems, I n e,

o Arrow E lectron ics. I nc.
o Barry Electronics
o Cleveland Inst it ute of Electronies
o Community Bteereontee, I nc.
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o E-Z W a y P roducts, In c.
o Eleetrc-vctee, Inc.
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o Oonset, Div. of Aerotron
o Goodheart R. E. Co•• I nc.
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o Liberty Electronics. I nc.
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o W9GXR Gua r antee QSL Club
o Western El ectron ics
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Ten-Tee, Inc 13
W9GXR Guarantee QSL Club 89
Western Electronics 87
World QSL Bureau 96
World Radio Laboratories Cover III, 12

See page 104 fo r New Reader Service



,
•

,/

December. 1969 • CQ • 105

Woodchuck Hill, Harvard, Mass. 01451

Telephone 617-456-3548

The size of the unit is 12Y2' wide x 12" deep x 7v., • high. 1t weighs only 19 Ibs

and accepts standard 8 mhz FT 243 crystals.

Get on the band-wagon and order one of these today.

In demand by Civil Defense Organizations, this fine piece of equipment is a worthy

successor to the famous old 99'er. A built-in dual power supply enables you to

operate mobile or f rom the regular house mains. Compact, effic ient and wi th very

pleasin g audio quali ty, the 66'er is the ideal set for the new technician. Or even

for we old t imers who want to get on this fascinating band.

HERBERT W. GORDON COMPANY

The 66'er featu res high level plate modula tion, built-in push-to-talk operation, a

spotting switch, very low drift 8 kh z selectivity, adjustable squelch, switchable
•

noise limitation and coverage of 49.9 to 52.1, which includes VHF, MARS frequen-

cies. The sensitivity of the set is better than a half microvolt · for 10 db signal

plus noise-to-noise ratio. Th is has a dual IF receiver wi th the lower IF being 456

kh z for modern monitoring.

Herbert Gordon Company is pleased to announce availability of a limited number

of brand new, factory f resh Clegg 66'ers, at only $175.00 FOB Harvard.

Now you can obta in a high efficiency modern 6 meter AM transceiver with 22 watts
•

input and a dual conversion superhet with a built-in speaker, for less than the price

of most used ri gs.
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A'\1'E, '. ' A ~. 1'O" 'ERS.
1'HA, ' ~ ' II S~ I O, ' LL ' ES

A ntenna Adjustment the Easy Way
(Holly. WA IHDP) .47. Dec.

Antenna Traps Using Linear Capaci tors
(Pace. WIILV) 38. Jan.

Breadboard Dummy Load
(Ashe) .48. Apr.

Build Your Own Tilt-Over Tower
(Cabell. WA7E~ 1 M) : 38. June

Coaxial Cables: S.W.R. Readings, Testing & ­
In stallat ion (Schultz. W2EEYI I) ...... ..43. Feb.

Corkscrew Antenna, The
(Schultz. W2EEY I I ) 56. Apr.

H cmebrew Slot An tenna fo r 432 me. A
(Baldwin. K4ZQR) 58. Mar.

Inducro-T uner. The
(Orr. W6SAl) 56. Aug.

Inverted Vee Contest Antenna, The
(Noll. W3FQJ ) 53. J une

Millen 92200 2 kw T ransmatch, CQ Reviews:
The (Scherer. W2A EF) 60. Jan.

Pop Bottle Vertical . The
(Strain. WAtl EM S) 24. Junc

Portable Dipol e. A
(Richmond. W IC EJ) 59. July

rut Your Beam U p To Stay
(Marriner, W6BLZ) 23. Feb.

Remote Antenna Tuning
(Lumachi , W II2CQM) 19. Sept.

Reve rsi-Couplcr, Th e
(Hay. WI LE) .44, Oct.

Top Band Loop Antenna. A
(Gena ille, W4UW) .4 1. Jan.

Transmi ssion Lines
(Costa} 27. July

T riBand Quad and 2 Meter Beam on the Same
Must. A (Schoppe. WII2FWS) 54. Oct.

Twin Lead Mult iple Dipoles and Vees
(Turner. W4MND) .49, July

Vertical Antennas (Lee, W3JM /ex-W3JHR)
Pa ri VII 46, Jan.
Pa rt I X 54. Feb.
Part X 50. Mar.
Pa rt XI 38. Apr.
Pa rt XII (Conclusion) 59. May

W 8N\V U Teeter Totter Tuners. The
(Schultz. W2EEY I I ) 27. Feb.

Z-Bridge, Build A Simple
(Gard ner. W4 UOY) 34. Jan.

129"f) mc Cascode Pream p
(\'11 1-') 86. Jan.

4 32' mc Stacked Vagi Constructio n
("I I F) 84. Apr.

\11l11l \ "I'UnEIl~-"ODl'L TIn ­
A udio Limiter Circuit. An

(Motsinge r, WII4 CVF) 5 1. Feb.
Caringella Compressor-Pre Amplifier Model

ACP·I. CQ Reviews: The
(Sche rer, W2A EF) 62. Mar.
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J unk Box Phone Patch. A
(Erla nd. K~GBT) .46. Oc t.

Phase Modulator fo r Xtal Controlled VH F
Transmitters. A (jones. W6AJF) ......24, Mar.

Restoring Se nsitivi ty to Carbon Microphones
(Ka node. WA 9CKP) .48. Oct.

CI l\n 1EHt: L\ L EQlJlI" IE'iT­
' IODlFIEO

Central Electronics l OOV and the 200V on 160
Meters , Putt ing the ( ose, KH 61J ) .... 16, Aug.

Co nvert Your Old N ovice Rig to 160 m.
IRaab, WAIIATT) 43. Dec.

FSK fo r the Transceiver
(Johnson, W9TKR ) 59 , Dec.

Heath C R- l to Six Meters. Converting the
(Enderle. W6GNV14) 53 . Aug.

Heath HP-24 Po wer Supply for Use with
Scree n-Grid T ubes. Modifying the
(Schultz, W2EEY I I ) 53, Sept.

Heath HW-I 00, the 2 & 2 Dial for the
(Kirsch, WA 8ASQ) .47, Ma r.

Knight Kit R-I OOA Receiver. Product
Detector and A .G.C. for the
(Scherer. W2AEF) 60, July

50-54 me Band Monitor. a
(Mcfintee, W2S I) 28. Dec.

C1 1" "EHClA L EQt.:I I' \ IE 'i1'
HEnE\\' 5

All ied Model A-251 5 Receive r. CQ Reviews:
The (Schere r, W2A EF) 63 . J uly

Caringella Compressor/ Pre-Am plifier Model
xcr-r . CQ Reviews: The
(Schere r. W2A EF) 62, Mar.

Coll ins S-Line. CQ Reviews: The
(Sche rer. W2A EF) 49. Dec.

D rake 2-NT C.W. Transmitter, CQ Reviews:
The (Scherer. W2A EF) 50. Oct.

Galaxy GT-550 Transceiver, CQ Reviews: The
(Scherer. W2AEF) 54. M ay

Galaxy R-530 Solid-State Receiver, CQ Reviews:
The (Scherer. W2A EF) 60. Feb.

Heathkit SB-200 Linear A mpl ifie r. CQ Reviews:
T he (Schere r. W2AEF) 62. J une

Heathkit S8 ·500 2- Meter Transverte r, CQ
Reviews. T he (Scherer. W2A EF ) ......59. Sept.

Mille n T ransmatch Model 92200. CQ Reviews:
The (Sche rer. W2AEF) 60. Jan.

Paxitronix IC-3 Frequency Divider for 25 kc
Markers. CQ Reviews: The
(Sche rer. W2A EF) 6 1, Mar.

S-DeC Unit, CQ Reviews: The
(Scherer , W2A EF) : 50, Aug.

Swan Model 250-C fi -Mete r Transceiver, CQ
Reviews: The (Scherer. W2A EF) .... ..47, Aug.

Swan Model 260 Cygnet Transceiver, CQ
Reviews: The (Scherer. W2AEF) ......64. Nov.
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Swan Model 500c Transceiver, CQ Reviews:
The (Schere r. W2AEF) .50. Apr.

CO;\TESTS A, 'O OPERATI;\G
All Asian Contest. 1968 Results 83. J une
All T ime Records. CQ W.W. DX

Co ntest 26. Sept.
CQ 160 M. DX Contest. 1968 Results 56. Oct.

1969 Ru les (CONTEST CALENDAR) 73. Dec.
CQ SSB DX Award. Complete Rules

(OX) 65. l an .
CQ W.W. WPX SSB Contes t,

1968 Results 52, Jan.
1969 Rules 34, Mar.

CQ 1968 W.W. DX (C.W.) Contest.
Claimed Scores 72. Jan.
Results 51. 1uly

CQ 1968 W.W. DX (Phone) Contest.
Claimed Scores 78. Feb.
Results 20. A ug.

CQ 1969 W.W. DX Contest Rules 56. Sept.
DA RC WAE Contes t 1968 US Results ..83. June

1969 Rules 76. July
Helvetia XX II. Contest.

1968 US Results 83. J une
Prefi x List. O fficial CQ (DX) 70, Feb.
VK/ ZL / Oceania Contest,

1968 Results 83. June
1969 Rules 70. Sept.

WA Z Rules, Complete (DX) 63. Jan.
WPX Rules. Co mplete (OX) 64, Ja n.
YLRL A nniversary Party, 1969 Rules .. 12. Sept.

1I1"IOH A:\,() FICTIO, '
D .O.S.E. Awarded to Pro f. Ustermond-Tor

IEx-YM4X R) (He isseluft) 6 1, Apr.
Haunted Ham. T he (Brogdon, K3KM O) 32. Oct.
Its X YL-Ementary (Skla r. W9JWJ) ......58. M ay
Two Weeks in a Goldfish Bowl

(Margolis) 36, Feb.• 27. M ar.

KEYEH:'. KEYL 'C A;\()
CO 'T HO L CIH CL' IT S

Current Sensitive Pilot Light. A
(Hood. W IUS~ I /W2FEZ) 32. J une

Integrated Circuit Electronic Keyer, The
(Bibby. G W3 NJY) .48. Sept.

\11:'1:101.1..\ 'iEOUS : CE ' EHAL
CQ Attends The 3rd Annual Medical Amateur

Radio Council IMARCO) Meet ing
(Dorhotfer, K2EEK) 31 , Sept.

CQ Attends T he 1969 Harrison SSB Show
(Dorhotler, K2EEK) 51. J une

Ha m & Roses (Zeiter. W6NAA) 17. A pr.
H eehert Hnover-, J r •• \V6ZI1 5, Sept.
Ho w to Prepare Ad s for Amateur Radio

~I ., agazmes 61 . N ov.
Surplus British Electronics

(Kelly, W6JTI) .30, M ay
Swiss Radio A mateurs Help the Internatio nal

Com mittee of the Red Cross to Help
Humanity
(Baumgarte n. H B9SI / 4U ISU) 22. J uly

Weather and Press Transmissions for Code
Practice and Pro pagatio n Chec king
IQ & A ) 79, Apr.

What's A Fortune Cookie?
(Tuke, G M3 BST ) .43 . J une

Wha t Consti tutes a QSO? (" II F) 84. Oct .

See page 104 for New Reader Serv ice

,\IISCELLA;\EO S: TECHNICAL
Applications of Information Theory to Show

Scan TV (Ingerson, WA5KVP) ...... ....32. Dec.
Determining SIN Ratio of Hearing System

("II F) 75. Nov.
Current Se nsitive Pilot Light. A

(Hood, W IUSM /W2F EZ ) 32. J une
Don't Be Afraid of the Big Bad Blackout

(Schultz. W2EEY) 3 1. Nov.
Inside the Electron Microscope

(Hood. W IUSM /W2F EZ) 19, Oct.
Instrument Landing Service

(Schoefield , WI RI L) 32. Apr.
Instellar DX (Berman. K6BW) 59, Nov.
Introd uctio n to Ie Binary Logic

(McWillia ms) .14. Feb.
Jlink Bo x Pho ne Patch . A

(Erland. KllG Bn ,46. Oct.
Measuring Po wer Input and R.F. Power

Output (Smith) 31 . Feb.
Optimizing Short Wave Communications

(Jacobs, W3ASK & Lei nwoll) 25. Nov.
Seven Year Propagatio n Forecast for the

Amateur DX Bands, A
(Jacobs. W3ASK & Leinwoll) 52. Nov .

Short Wave Radio & the Io nosphere
(Jacobs. W3ASK & Leinwolll 16. N ov.

Slow Sca n T V (Miller. W9NTP)
Part I _ 16. J uly
Pa rt II 37. A ug.

Su nspot Story. The (Jacobs. W3ASK) 58. Jan.
Sun spot Story-Cycle 20: The Decl ining Years,

A (Jacobs, W3ASK & Leinwoll ) ...... ..44. Nov.
Variable Frequency Tuner for the Visible

Light Band (G upton, W4A M L)
Part I 16. Jan.
Part II 18, Feb.

VHF Io nospheric Propagation (Jacobs,
W3ASK & Leinwoll) 37. Nov.

Weather Warnings with V HF Rece ivers
(Schroeder. W9VCL) .48. July

I'O\\ 'EH :,I:I'I'LY
Design for A Solid Stale Regulated Po wer

Supply (Herbert . Z L2BDB) 23. Dec.
Heath H1'-24 Power Su pply for Use with

Screen-Grid T ubes. Modi fying the
(Sch ultz , W2EEYI I) 53. Sept.

Power Supply for the U RC-4 & U RC-II . A
<Brigham, W3TFA ) 5 1. M a y

Simple 12 v.. Regulated Po wer Supply. A
(Littlefie ld, K 1BQT) 36. Apr.

Q &: A COLD!:\'
Page 83. January

Hallicrafters SX-I J7 Receiver, Block o n
Heath DX-60, Straight-Through VF O

Operation \Vith
Heath SB-300/ 301 & SB-400/40 1 Operatio n

Outside Amater Bands
Zener-Diode A.C. Voltage Regulation
Ze ner-Diede Operation

Page 84. February
Antenna Bal un Data
BC-348 Rece ivers, A rticles o n
Collins 5 IJ-3 Mixer Modification
Hea th SB-200 Linear Amplifie r with HW- 16

Transceiver
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Plate Choke for Eldico SSB·I 000 Amplifier
Termination fo r Low-Pass Filter to be Used

with Inverted Audio System
TNS Noise Limiter for Lafayette HA-460
VHF Voltmeter

Page 87. March
Antenna Sense (Discussion)
Craftronics Cf- 120 Transmitter. Data on
Element Lengths fo r ZL Special Antenna
Lafayette HA-350 Receiver on 160 Meters
Metering Safety Measures
N ational HRO-50/ 60. Articles on
N ovice Station Equipment
Pre-Amplifier Switch with Transceiver
Prop-Pitch Motor Conversion
Source of Motorola FM Gear
S-9'er with Swan 350

Page 79. April
Central Electronics IOOV-200V Data
Crystal Grinding, Articles on
Pre-Amplifier with Nat ional N CX-5
Signal Source for Antennascope
Thrust Bearings for Antenna Installations
Weathe r and Press Transmissions fo r Code

Practice and Propagation Ccecking

Page 83. May
Johnson 6N2 with Heath DX·l oo
Warbling and Frequency Shift with National

NCX-5

Page 77. J une
AGe Characteristics
Improved AGC for Eico 753
fmproved AM for Heath S8-300/301
N ational N C-183 Improvements
RT-18 /ARC·l Conversion
S.W.R. and Resonance with 75 m. Dipole
Transistor Source Including Japanese Types
T uning Fork Standard

Page 85 , J uly
Heath S8-1 0 on 4467.5 Kc
Increasing Power with Hallicrafters SR·150

Transceiver
Incremental Tuning for Hea th HW- IOO

Transceiver
N KA Sched ules. More on
Prod uct Detector. A.G.C. and Pre-Amp for

Knight Kit R- IOOA

Page 78. August
Crystal Tolerance
Ferrc xcubc Cores
Information on R.F . Clipping
Noise Blanker for S8-301
Radio A stronomy
TXI (Transistor Interference)
Wide Band Pre-Amp with Heath

GC-IA Receiver

Page 73. September
Filter Capacitor Fail ure
Gonset Communicator and Linear Amp.

Improvements
Locating Defective A ntenna Traps
Manual for Eldico SBA-I
Meter Repairs
Overheated Bypasses
Panadapter for HRO-60
\Veather Satellite Receiving Equipment

108 • CO • _December, 1969
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Page 72. October
Antennascope Mod ifications
Heath Apache on Six Meters
Heath CB-I Transceiver on Ten Meters
Heath SB-6 10 Monitorscope with SX- IOIA
Modulating a Transistorized Transmitter
Panadapter Opera with Heath SB-620
Reverse-Polarity Protection for Transistors
5OO-0hm Output with Knight A-2515

Receiver

Page 82. November
TXI Problems and Solutions

Page 75. December
Dirt In Equipment
Grid Current on Heath SB-200 Linear

Amplifier
Hum on N CX-5 Incremental Tuning
More Notes on TXI
VFO Problems

RADIOTELETYPE
AFSAV-133C FSK Demodulator

(SURPLUS) 90, Mar,
AN/FG C-5 Receiving and Transmitting Code

Converters (SURPLUS) 82. Sept.
Audio Limiter Circuit, An

(Motsinger. WB4CVF) 51 . Feb.
Frederick Electronics Morse to Band at

Converter (SURPLUS) 90. June
FSK for the Transceiver

(Johnson. W9TKR) .59. Dec.
Hellschrei ber Teleprinter System Explanation

(SURPLUS) 88. Nov.
Model 35 Teletype Equipment

(SURPLUS) 90. Jan.
Re-Inking RTTY Ribbons

(Schreier. W2IDX) .47. M ay
TT-30/AGA-l Tape Teleprinter

(SURPLUS) 90. Aug.
Western U nion Telefax "Desk-Fax"

(SURPLUS) 86. Apr.
Western Union Transistorized Data Interface

Subassemblies (SURPLUS) 90. May

RECEI\'ERS A. -D RECEIYli'lG
ARC· 5 Receiver/ Transmitter. The

C ruser. W2DYR) 17. May •
Build A Complete 6 Meter Station

(Math, WA2NDM )
Part I 35, Sept.
Part II 25, Oct.

Diode Amplifiers, A Primer on
(Schu ltz. W2EEY/ 1) 29. Jan.

Evolution of a Circulator Coupled Paramp, The
(Chambers. W6N LZ) 14. Sept.

Improved 7360 Converter for 14 and 21 me. An
(Jayaraman, VU2JN) 34. June

Integrated Circuit R.F. Preamplifier
(Schultz. W2 EEY/ 1) .41 . July

Motorola R-394 / U F .M . Receiver on 2 m.•
Putting the (Kelly. W6JTD 44. May

Nerns-Clark 1432 Phase-Lock Receiver
(SURPLUS) 88. July

Knight Kit R-I OOA Receiver, Product Detector
and A.G.C. for the (Scherer.W2AEF)..60. July

Q-5'er for the 8C-454. A
(G ibson. W3EAG) 22. May
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Receiver Sensitivit y & Noise Figure
(Schultz. W2EEYI I) .43. Sept.

Resistance Tuning Crystal B.F.O. Oscillators
(Schultz. W2EEYI I ) 44. July

Simultaneous Transmitter & Receiver Operation
(Schultz. W2EEY/I) 28. June

Transistorized Transceiver I.F. Strip for Mobile
S.S.B. Use. A (Walrod. VE7BRK) 25. Apr.
Two Channel Converter for Apollo Reception. A

(Jones. W6AJF) 18. June
2 Meter N.B.F.M . with the ARC-5

(Mohler. W2 IAZ) .48. May
10-500 mc Broadband Preamp (VHF) 83. Dec.
50-54 mc Band Monitor. A

(McEntee. W2S1 28. Dec.

SEmCONDUCTORS
Automatic Transistor Checker. An

(Schultz. W2EEY I I ) 29. Sept.
Design For A Solid Sta te Regulated Power

Supply (Herbert. ZL2 BDB) 23. Dec.
Diode Amplifiers. A Primer on

(Schultz. W2EEYI I) 29. Jan.
Field Effect Transistors

. (Bibby. GW3NJy) 18. Dec.
Have You Tried Triacs?
(West. W2IYG) 35. Oct.
How A bout a Mini Transmitter Hunt ?

(Jablin, W91WI) .42. Mar.
Integrated Circuit Electronic Keyer, The

(Bibby. GW3NJy) .48. Sept.
Integrated Circuit R.F. Preamplifier "

(Schultz. W2EEYII) .41. July
Introd uction to IC Binary Logic

(McWilliams) 14. Feb.
Phase Modulator fo r Crystal Controlled VHF

T ransmitter Oanes. W6AJ F) 24. Mar.
Resistance Tu ning Crystal B.F.O. Oscillators

(Schultz.W2EEY/ I) 44. July
Transistor Screen Switch. The

(Wojcin ski, WA9FDQ) 66. Dec.
Transistorized Transceiver f.F. Strip for Mobile

S.S.B. Use. A (Walrod. VE7BRK) ......25. Apr.
Two Channel Converter for Apollo Reception. A

(Jones. W6AJF) 18. June
Zener-Diede A .C. Voltage Regulator

(Q & A) 83. Jan.
10-500 mc Broadband Preamp (VHF) 83. Dec.

SPACE coxnnr ' ICATIO, ' S
AUSTRALts-OSCAR (Jacobs. W3ASK) ....63. Aug.
A USTRALIS-OSCAR. Telemetry Calibration Data

& Reporting Instructions ..
(Jacobs. W3ASK) 22. Sept.

A USTRALIS-OSCAR 5 Progress .
(Jacobs. W3ASK) 449. Oct.

A USTRALIS-OSCAR 5 Progress Report
(Jacobs. W3ASK & King. K8VTR/3) ..64. Dec.

Communicating Through MOONRAY
(Doyle. WA2QMC) 36. Mar.

Interstellar OX (Berman. K6BW) 59. N ov.
Said the Spider in the Sky

(Kelley. K4DSN) 56. June
Signals from Space (Jacobs. W3ASK) 33. Aug.
Two Channel Converter for Apollo Reception

(Jones. W6AJF) 18. June
Voice of Apollo-B. The

(Kelley. K4DSN) 17. Mar.
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SURPLUS
AFSAV-I33C FSK Demodulator

(SURPLUS) 90. Mar.
A N / FGC-5 Receiving and Transmitti ng Code

Converters (SURPLUS) 82. Sept.
A RC-5 Receiver /Transmitter. The .

(Cruser. W2DYR) 17. May
Code-A-Fone Telephone Answering Device

(SURPLUS) 88. Nov.
Converting the No. 19 Sets
(Kelly. W6JlT) 25. May
Federick Electronics Morse to Baudot Converter

(SURPLUS) 90. June
LM Frequency Meter Notes (SURPLUS) ..86. Dec.
Model 35 Teletype Equipment

(SURPLUS) 90. Jan.
Motorola R-394/U F.M. Receiver on 2 m,

Putting the (Kelly. W6JlT) 44. May
Nems-Clark 1432 Phase-Lock Receiver

(SURPLUS) 88. July
Q-5'er fo r the BC-454. A

(Gibson. W3EAG) 22. May
Raytheon 2!TRI IA F.M. TransmitterlReceiver

on 2 Meters. Putting the
(Ryan. WA2DND) 33. May

RT/ARC-65 Airborne Transceiver
(SURPLUS) 87. Feb.

SCR-522 VHF Command Set Notes
(SURPLUS) 86. Oct.

Surplus British Electronics
(Kelly. W6JlT) 30. May

TT-30/AGA-1 Tape Teleprinter
(SURPLUS) 90. Aug.

Western Union Telfax "Desk-Fax"
(SURPLUS) 86. Apr.

2 Meter N. B.F.M. with the ARC-5
(Mohler. W2IAZ) .48. May

Western U nion Transistorized Data Interface
Subassemblies (SURPLUS) 90. May

TEST EQUIP;\IE 'T &
;\IEASUREME 'TS

Automatic Transistor Checker. An
(Schultz. W2EEYI I) :1.9. Sept.

Coaxial Cables, S.W.R. Readings. Testing &
Installation (Schultz, W2EEYI I ) ........43. Feb.

LM Frequency Meter Notes (SURPLUS) ..86. Dec.
Measuring Power Input and R.F. Po wer Output

(Smith) 31. Feb.
Z-Bridge. Build A Simple ..

(Gardner. W4UOY) 34. Jan.

TRANSMITTERS AND
TRANS;\fITTING

A RC·S Receiver/ Transmitter. The
(Cruser. W2DYR) 17. May

Build A Complete 6 Meter Station
(Math. WA2NDM)
Part 1 35. Sept.
Part II 25. Oct .

Central Electronics 100V and the 200V on 160
Meters. Putting the (Nose. KH6IJ) .... 16. Aug.

Convert Your Old Novice Rig to 160 m.
[Raab, WAMlT) .43. Dec.

How About a Mini Transmitter Hunt?
(Jablin, W91WI) 42. Mar.

Phase Modulator for Xtal Controlled VHF
Transmitters. A
(Jones. W6AJFj 24. Mar.
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Automatic Repeater Requirements
(Lincoln. W7DQS) .46. Apr.

Determining SIN Ratio of Hearing System
(VIIF) .. ... ...... ....•...................... ...... ...... ..75. Nov.

Diode Amplifiers. A Primer on
(Schultz. W2EEYI I) 29. Jan.

Evol ution of a Circulator Coupled Pararnp, The
(Chambers . W6NLZ) 14. Sept,

Heath C B- I to 6 Meters. Converting the
(Enderle . W6GNV14) 53. Aug.

Homebrew Slot Antenna for 432 me, A
(Baldwin. K4ZQR) 58. Mar.

Motorola R-394 / U F.M. Receiver on 2 m.•
Putting the (Kelly. W6JTT) .44. May

SCR-522 VHF Command Set Nntes
(SURPLUS) 86. Oct.

Separate KW Amplifiers for the Contestman
(Kleber. K9LKA & Orr. W6SAI) ........34. July

Simultaneous Transmitter & Receiver Operation
(Schultz, W2EEY I I) 28. J une

Transistor Screen Switch, The
(Wojcincki, WA9FDQ) 66. Dec.

Troubleshooting VHF Power Amplifiers
(VIIF) 71. Sept .

160 Meter Linear. A (Burke. W8QJH/7) ..25.Jan.

,

- YHF & UHF

Path Loss vs Frequency and Distance
(VJIF) 75, Mar.

Phase Modulator for Xtal Controlled VHF
Transmitters. A
(Jones. W6AJF) 24. Mar.

Raytheon 2 1T R I l A F .M. Transmitter/Receiver
o n 2 Meters. Putting the
(Rya n. WA2DND) 33. May

SC R-522 VHF Command Set Notes
(SURPLUS) 86. Oct.

Two Channel Converter for Apollo Reception, A
(Jones. W6AJP) 18. June

Troubleshooting VHF Power Amplifiers
(\ 'I-IF) 71, Sept.

Variable Frequency Tuner for the Visible Light
Band (Gupton. W4AML)
Part 1 16. Jan.
Part II 18. Feb.

VH F Ionospheric Propagation
(Jacobs. W3ASK & Leinwoll) 37. Nov.

2 Meter N .B.F.M . with the ARC-5
(Mohler. W2IAZ) .48. May

10-500 me Broad band Preamp (VHF) 83. Dec.
50-54 me Band Monitor. A

(McSntee, W2SI) 28. Dec.
432 me Stacked Yagi Construction

(VlfF) 84. Apr.
1296 me Cascode Preamp (VH F) 86. Jan.

•

•

I

I
•
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$24.95

SI2.95 W2AU FOUR PURPOSE BALUN SI2.95
BALANCE YOUR ANTENNA • STOP YOUR
COAX FROM RADIATING. HELP EliMI.
NATE TVI • IMPROVE YOUR RADIATION
PATTERN PLUS r/8 RATIO

• Broad·banded 3·31 me•• Center hanK·uP
hook lor inverted Vets • Ha ndles full lelal
power. 2KW PEP . Built·in lilhtninl anester •
S0239 RF connector for COli. ttansmission feed
l in••li minates center insulator • Withstands
up to 600 Ib antenna pull • For us. with .n
trpe antennas fed with unbalanced' con line ·
Weilhs only 61Jz oz. 1'fz diam. 6" lonl • 2
Mod.ls: 1:1 matches 50 01 75 ohm unbalanced
tOil to 50 or 75 ant.nna Ol d. 4:1 matches 50
or 75 oh m unbalanced coax to 200 or 300 ohm.
• WZAU Super Vinyl jacketed 2 .Iement

10-1 5·20 meier quad. Complet. quad $64 .95
• W2AU Supec·Fib.r.IIS 2 element 10·}5·20

m.ler quad. Complete quad $99.95

SUPEREX HAM
HEADPHONES
Full comfort even afte r many
enjoyable hours of continuo
(IUS use. Superb com for t even

. for eyeg lass wearers. Crisp.
dist or ti onle ss reprcductlon
and high sensitivity all ows
you 10 single out that wealt
signat and hard to reach
station. 600 ohms impedance.
completely adj ustable head
harness.

Only
$12.50 Funct ions as a reiular

se lector switch with 5 side
mounted (radial) connectors. Has ' the addit ional
feature of automat ica lly grounding the ent ire
antenna system when the rig is not in use.
Complete with knob. mounting hardware and
escutcheon plate. Power handli ng 1000 w.
VSWR less than 1.2:1 up ' tb I SO MHz.

PROTAX
ANTENNA

SWITCH
F,...,.,..

Waters
Mod. 376

CLOCK

#124

el Ibe SUD SblDe
CRRISTMAS

YMETERO
""" Af A o-.~

ENJOY EASY, RESTFUL KEYING

ith V I B R 0 P LEX
SendiD&, becoms l un instead
of work w ith the SEMI·
AUTOMATIC Vlbroplex. It

actually does a U the arm­
tirin&, n erve wreckinc
work for you. Adj uatabJe
to a n y desired speed.
Standard m odels ha ve pol.
(abed Ch romium t op pan.
and irr ay baae. DeL uxe
models a lao Include Ch ro­
mium Bue and red flo wer

d thumb pleeeL Five model. to ebccee f rom. p riced at
s.n to the 24K Gold P l.Ud Due " Presentation at ,u.n .

-minute repeating timer buzzes warning 10 sign In your
II letten. Walnut or ebony plastic CO,. , ","H, 7¥."W,
D. nov, 60 cy.-One Year Guarant••• Made I.n U.s.A.

VIBRO·KEYER
orb perfectly w ith a 0 1'
ectronlc Tt-anamitUnll'
n it . W elgJu 2 % the.• with
hue 3Y..J" by "!h... Has vr.
oplex '. finely polis hed
r ta, r ed knob a nd flnKer.
d thumb pieces. Standard eeod­
UO_9 S ~ DeLu:a:e model Ineludee
romium Plated Baa.e at ODb'

7.5' .

CALL-IDENT
lO-MINUTE STATION

CALL REMINDER

See page 104 for New Reader Service December, 1969 • CQ • 111



• • ,

$14.95

$16.95

4 EL 10 $18
7 EL 10 32.
4 EL 6 _ 18
8 EL 6 28·

12 EL 2 25"
·w boIJ.::u

ALL-BAND VERTICALS

2 EL 20~~~$25193 I!L 20
4 EL 20 32·
2 EL t5 IS
3 EL IS 19
4 EL IS 25·
5 EL IS 28"

" All band vertical!" asked one ske ptic.
" T wenty meters is murder these days. let's see
you make a contact on twenty meter phone with
low power!" So K4KX R switched 10 twenty,
using a V80 antenna and 35 watts AM. Here is
a sm all portion o f the stat ions he worked :
VE3FAZ, T12FGS, W5KYJ , W IWOZ, W2·
ODH, WA3DJT, WB2FCB, W2YHH, VE3·
FOB, WA8CZE, KISYB, K2RDJ , KIMVV,
K8HGY, K3UTL, W8QJ C, WA2LVE, YSI­
MAM , WA8ATS, K2PGS, W2QJP, W4JWJ , ,
K2PSK , WA8CGA, WB2KWY, W 2IWJ , VE3­
KT. Moral : It 's the antenna that coun ts!
FLASHI Switched 10 15 c.w. and worked KZ5·
IKN , KZ50WN, HCILe , PY5ASN, FG 7XT.
XE21, KP4AQL, SM5BGK, G2AOB, YV5 ­
Cl.K. Ol4H. and over a tho usand other stations!
V40 vertical for 40, 20, IS, 10,

6 meters .
V80 vertical for so, 75, 40, 20, IS,

10, 6 meters
VI 60 vertical lor 160. 80, 75, 40, 20,

IS, 10, 6 meters .. .. . .. .. $1 8.95
HOW TO ORDER: Send money order. We ship immedi­
ately by REA ExpreSi (hUles collect. Gotham ham and
C D antenna. are ...iI.ble for pick-up in : Rockford , III.:
Onnle. Calif.; CleYeland, Ohio: Daytona Beach , Fla.; C. I·
pry. Ca nada: Hannibal . Mo .; Indianapolis, Ind .; So ut h
Bend , Ind.: Oklahoma City , Ok.a.; Leavenworth, Kansas;
Dalla., Te••s; Brockton. Mass. ; Ellwood Cil y, Penna .; and
In the Benelux CounU!• • and AUllull• . Wrlle for name
and add re u o f franchised dbtribu lor. Ot her cilies open.

10/15 / 20 C UBICAL QUAD SPECIFICATlCNS
Antenna Designation : 10/15 / 20 Quad
Number o f Elements : Two. A full wavelength
driven element and reflector for each band.
Freq , Covered: 14-14.4 Me. 21 ·21.45 Me. 28-29.7
Me.
Shipping Weight: 28 lbs. Net w eight : 25 Ibs.
Dimensions: About 16' squa re.
Power Rating: 5 KW.
Operation Mode: All
SWR : 1.05 : 1 at resonance
G ain : 8.1 db. ove r isotropic
F IB Ratio : A minimum o f 17 db. FIB
Boom: 10' long x 11.4 H O.D.: 18 ga uge steel ; double
p lated; gold color
Beam Mount: Square aluminum alloy plate incor­
pora ting four steel U-boll assemblies. Will easily
..upport 100 Ibs. Universal polarizat ion.

Radiating Elements: Steel wire. tempered and
plated, .064" diameter.

X Frameworks : Each framework consists of two
12' sections of I" OD aluminum 'hi-strength' CRe·
vere) tubing. with telescoping Va " tubing and short
section of dowel. Plated hose clamps tighten down
o n telescoping sections.

Radiator Termina1s : Cinch-Jones two-terminal
fitt ings '

Fcedline ( not furn ished ) ; 52 ohm coaxial cable

Now check these sta rt ling prices-note that they
are much lower than even the bamboo-type :

10-15-20 CU BICAL QUAD . . . .. . $35.00
10-1 5 CU BICAL QUA D .. .. . 30.00
15-20 CUBICAL QUAD . . . . 32.00
TWENTY METER CU BICAL QUAD 25.00
FIFTEEN MET ER C UBICAL QUAD 24.00
T EN METER C UBICAL QUAD 23.00
(all use single coax feedline)

GOTHAM
1805 Purdy, Dept. CQ,

Miami Beach, Fla. 33139

AHA!YOUTHOUGHTGOTHAM
had a 47 s tory fac to ry w ith 16 beauti ful r e c ept ioni st s a nd 87 r e s e arc h

te chnicians. No! No! No' Gotham i s just two b rothers maki ng thousands

o f antennas in a IS ' x 35' s to re, a t pri c es that r e fl e ct th e low. low, low o ve rhead.

QUADS
Worked 42 countries in two weeks with BEAMST he first morning I put up my 3 elc-
my Gorham Quad and only 75 walls... men' G otham beam ( 20 fl) I worked

W3 CUBICAL QUAD AN· Y04CT ON5LW SP9-
TENNAS - these two element A D Q , ' a n d 4 U i IT U "":-:;;;>f(..--
beams have a full wavelength T HAT ANT E N N A ......
dnven element and a reflector; I
the gain i. equal to thai 01 a WORKS. WN4DYN Com- '-t__
three element beam and Jhe di - pare the performance, val -
rectivity appears to us to be ex- ue, and price of the follow-
cep, \onal! ALL METAL (except \ ing beams and you will see
the insula tors) - a~lutely no that this offer is unprece-
bamboo. Complete WIth boom. dented in rad io history!
aluminum . alloy s p readers; Each beam is brand new; full size ( 36' o f tubing
sturdy, un1v~f5al-type beam . fo r each 20 meter element for insta nce)' ab-
mount: usee single 52 ohm coa xia l feed ; no stubs . . ' h'
or matching devices needed ; full instruction for the solutely compf~te including a boom and ~II ard-
simple one-man assembly and installation are in . ~a re; uses a sl!'gle 52 or. 72 ohm coaxial feed.:
eluded; this is a fool-proof beam that always works line ; the SWR IS I : I : easily handles 5 KW; 'V8
with exceptional results. The cubical quad is the and I H alumnium alloy tubing is employed for
ante n na used by the DX champs, and il will do a m aximum strength a nd low wind loading; all
wonderful job for you! bea ms are adjustable to any frequency in the

band.
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THE BEAUTIFUL NEW

un"
TRANSCEIVER

Only S8 Monthly on payments

l.OO k.: \T TilESi': F E.\Tl 'RES, l lll tn -tUIl
W.tn, • I'EI'/SSH • ;1 t.:."C.,II",.,I,oll • Snl lli
Sl,lh' v FO • em N' I.s R "" :1,1'1--1 .lIltl 7 . ( . ';'..1
m il, · Sh,up!,' LII/ <:,, \1.,1 Fllt<or . ' to......
Im ,L~ bl.Hfi 1"1 >t,, in l lw hn,ll t ll .II' I -Ilt"lw"r~

• -v' .1Ilt! HFO \1 1·" ·r u ll.( • E-Z UlH" ~ 1I"h

111111111.( .

'\1, 11, ,,,,It, " 11,,, / , ).-/"" . \\ HI . ~"I " d,, ' ,

Duo Bander

• 1)"'II/:IInl fn, tlu- '\ IIl.,It-I n ...h,,,,"mlt-n"! i .. !'MI .'lId 4Cluu'kr
SSS. 1I.·w·, POWt"f AUt! pt·rfurlll ,lIItt· .I t .• \t"n rt'." "II.lhlt· t ·....t~

" ""'t'r '" 1Il••Ilt' j,!o ..c1 ( ·oll l ,n h . .. •' " ,It.. 1'\1' R."U'i\"f . SI.,I.. lih
•mll ('..mp.lt"fllt· .. ,! (5 " _11'14" \ 111" ). Wt,•..:ht 111)<'"l11k SIII.IIIN
11\ [ar eh.1II .1II\ th ill l! III Ih p.......er s l.•,, _Kt'.llIhflllly fllli ,ht.. I. ..,1
F .IIII.I,ti, " pt·rf..rllll'r~ .\ \,•• il..hh· ill 'M "h FI\"t1 St.ll i" u,1IIe1 \1 ,,·
hilt, 1'.1( 10:. .110:1' \ ( lin t ..h""'u l.

WIRED - Ready for Operation

I
I

!
•

.-rlw .III-m·w " ))U U - P IIW t'r 3ue)"' Suppl~' i... itlt'.11 fliT

lIlt, m .m lI,iuc tlu- ric ..... Fi't'd- \ llIhil(·-Port.•IJ It> at thr­
It" i -, 1 l ·t"'t. t ' ... t ' .rv ,1 ( 'UlIIllld (' 1:2\ '1><: Illohilt, "'" Il Il ) ~ ' OT

1I 1I"' 1I.lp ti lt' tr.m ... i ... tor lIlodll lt, (' II(I .1I 1t1 ' '''(' it fo r , I

1 J.')\'AC hOIll( ' 'lI ppl ~ . A ppTIlX . "S~" '( 01.,1." '( 9v,."
( 11\\, ))1. \\'(' ic h t HC5Ihv.

Only $8 monthly

Rated for operation
at 300 Watts PEP
with all Duo-Bander
models- fixed or
mobile.

ORDER # 66M AOOJ

$1499 5Change in an inst ant
from Mobile to Home!

BRAND NEW FROM WRL !
THE

UDDO Power 300"
DUAL POWER SUPPLY

•

(

•

AS A
HOME

SUPPLY

AS A
MOBILE
SupptY

,

~
~,
•

•~

I
"Cos" order onlv

Buy 'em together -SAVE $20!* (Order Package ZZM189)
You get the DUO·BANDER::II ond DUO-POWER: 300 Both fo r $299.90!

Write for
Catalog on

other
Packages
Available

WORLD RADIO
3415 West Broo d wo y • Council Bluffs, lowo 51501

' ·SE H\ "' .\'C rut: ..\ .\Ixn:r-H /-'( m O\ 'I-: R ·n n ·:..\ R,' "

D~t, ell-DO"
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