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achieved substantial improvement in image and spurious
rejection. These improvements, coupled with additional
TVI filtering, result in what we believe is the cleanest
transceiver on the market.

For the CW operator the 500C includes a boilt-in side­
tone monitor. Also, by installing the Swan Vox Accessory
(model Vl(·2 ) you will have break-in CW operation. Thus,
the model Vl(-2 now fulfills a dual Iunetion, both auto­
matic voice control and break-in CW keying. Grid block
keying of a pure CW carrier is employed with off set trans­
mit frequency.

The 500C embodies the Swan's well known dedicat io
to craftsmanship, performance and reliability, with a serv
ice policy second to none. When you visit your Swan deale
and look over the 500C, we are sure that you will $52
be glad we couldn't 'let well enough alone:

SWAN 350C Our improved standard model, now in produc
tion, and still only . .•. .•..•• . .•• . • . .• _ $42

ACCESSORIES
MATCHING AC POWER SUPPLY
Model 117XC _ _ $9
12 VOLT OC POWER SUPPLY
Model 14-117 _ $13
MOOEL 41 0 FULL COVERAGEEXTERNAL VFO $9
MODEL 22 DUAL VFO AOAPTOR $2
MOOEL 405X CRYSTAL CONTROLLED MARS OSCILLATOR $4
MODEL Vl(-2 VOX and BREAK-IN CWUNIT. • . . • •• • . . • • •

The new model 500C is the latest evolutionary develop­
ment of a basic and well proven design philosophy. From

, the very beginning, with the introduction in 1961 of the
first single band SSB Transceiver, Swan has followed a
steady course of improvement by evolution. You might
think that we would finally reach the point of leaving well
enough alone, but with some 18 licensed hams in the
engineering, sales and production departments of our
organization, it just isn't possible. Thus, the new model
500C, with greater power and additional features for even
more operator enjoyment.

RCA recently introduced a new heavy duty "blast rated"
tetrode, the 6L06. With a pair of these rugged tubes the
final amplifier operates with increased efficiency and
power output on all bands. PEP input rating of the 500C is
conservatively 520 Watts. Actually, an average pair of
6L06's reach a peak input of over 570 Walts before flat­
topping!

Further refinement of the famous Swan VFO results in
even greater mechanical and thermal stability and more
precise dial calibration. Custom made planetary drives, ma­
chined to extremely close to lerance, provide velvet smooth
tuning.

The 500C retains the same superior selectivity, of
course, that we have been offering. The fil ter is made
specially for us by C-F Networks, and it's no secret that it
is a belter filter than is be ing offered in any other trans­
ceiver today. By moving the IJ. to 5500 KC, and increas­
iog the number of tuned circuits in the receiver, we have
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has a rugged 500 watt
tetrode that is ready
to talk before you are.

,
, .

EIMAC
Division of Varian

San Carlos. Ca lifornia 94070

TYPICAL OPERATING CHARACTER ISTICS

Ch.n AB, R,dia Frequenc, l inur Power Amplll,er

DC PI, le Valt1lge
1600 2600 V- -

• • 200 250 V
-24 _ 34 V
250 225 m
455 370 m

. 400 ~ W

_36 -38 dB
. _~ _46 d

2 .5 2.5 V
10.0 100 A
... _ m

DC Screen Vall,..,. • • • •
DC Grid Volt, ge • . . • •
Zero-Si..,na l Pl,le Curr.nt . • •
Mu S•..,n,1 DC PI" . Curr.nl • •••
PEP a r CW Pl,le <h!lpul Powet . •
Third Order Inl.rmod ul, liOtl Ol.lortion
Finh Order Inlerl'lOdul. tion Oi.lortion •
FiI. me nl Voll. g. . . • • •
Fil, ment Curr.nt . . . • •
W. rm-up Time (to h,lf powo.r) . . • • •

We knew you weren't satisfied with ord inary push­
to-talk mob ile and airborne UHFNHF communica­
tions sys tems. Why ? They took up to 60 seconds to
warm-up. You needed more power and you needed
it with " instant talk " speed.

The EIMAC metal ceramic X20998 is the only
tet rode co mbining 500 watts of plate dissipation
with instant warm-up. The quick-heat cathode in the
X20998 takes only 250 milliseconds to warm up to
half power or 70% of peak current. You can drive
the X20998 with low level sol id state. and you can
air cool it.

The X20998 is ava ilable only at EIMAC. We're
ready to talk whenever you are. (41 5) 592-1221.

Contact your nearest distributor or Varian Field
O ffice for further information. Offices are loca ted in
16 major cities. Ask information for Varian Electron
Tube and Device Group.

•

X· 099

II/III/II' /11'1il'lll' II II I III1
2

11/1 I1IIII II II 1311II II II II II II
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Make transmitters /rece ivers , low.power modulators, monitor amplifiers, earphone amplifiers,
intercoms, etc. They'll be better, cost you less.

,~ 'llf.

.. Il k ' il l

..

•.•~....

, AUDIO AMPLIFIERS
ModM1J4A.l OO Model AA· JOG IiIode4 AA f lO _AA-'" IiIodeI AA-5QOlII

_AA-_
unuTY ",onsSJOMAl. ",Of'IESSIOMAl. JOROFESSIOMAl. ",OFESSIOMAl. ",OFESSlOMAl.

AIllPUFlOl: AIllPUFIOl: I'OW£A AM PUFlfJ I !"ME-Alii PUFlEII I"fIE-AlIIPUFIEII ",E-AlIIPUFlU

:::3111. 1(O.Ilk CfI ::: Ie. :ro.2Oll. cps. 200YW ::: Ie . ll).2Olt cps. IW :::~., :ro.2Oll. c:pti .w.t~ ...,.......
:::2" :zo.JSK cps. IQCW\III

< J"4, lQO.12K ~ < 1"4.1O-lQll: tOlo, lOOl1w <"'"""4 , :ro.lQll: c:pti, IW <0 ~"4 10-101\ tOlo <0 ~"4 1O-lQll: tOlo < 0 S"4 1O-2OIl cpt
< Z"4, 2O-2OIl cpt, 100IltW

50-1 so n lIIlielcltd 5().ISO n, Of 600 n, IlIlantell soo n & 211 n UK n ItQy be \IUd .. ,th 48K n lillI, be u$ed w,th UK II lMrybe u$ed ..,th
" IlISIOfN f) & lOOK0 ......IJI sIlielcled ,.' ....110' ." ' ..."IOf.....'" """" 1'...' IOf...... '" """,I 1f1ll,IOfllltf'"

(Ofl If_'--)
2II WlQOl( 0 ....._111
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If_.....) 2'IXlIrIW ._- MDlII b_ __t.t -.tpoII If_ '--t.t ..... If_*-"... - "'"" W.. IWIUtpIot ... ... ...
S 1f_1arl, I ~!of 7 tr_1arl, t "",,-!of S baftilSlDIl f lfaftilSlOtt 4 1f_ 1Ott 4 b_stOfI

-. """ MlC, IOCMA 14VOC, ZlXlMA fOYDC. ~A 4O'Ill< "'. """.....
S"""-l .I*-W I I- H "lI2\4- wIIY, 'H ~'l I2"",,-w IZ-H W,-lI3- wll""-H 4"""-ll J- WI I""- II 4""" 'll3- WI 1""- II

J""" Ill. 12 Ill. . ~ ,~ ,~ ,~

51." S14 " $10." ."" • $n " $ZJ 95

TA·1oo
$10.95

PROFESS IONAL
PRE· AM PLIFIER

AA·5OO

SPeclllly designed for broadcast(TV/ recording/hi·fi/
commercial uuge. With any lOW-level m-z input ee­
vice. ttley deliver undistorted SVRMS to drive a hl-Z
input power amp. Usab le with low-level law·Z mikes
if fed by qUllity input transformer (150 to SOK Q
balanced). To feed 600 0 lines, use a transformer
(Z.5 to 600 0 balanced) in the outpu t stace.

PROFESSIONAL
POWER AMPLIFI ER

"""00

TRANSMITTER

When driven b)' AA·lOO or AA-300,
I h l·gl in I·wltt audio system
results .

Comple te crystal controlled a-tran stst cr transmitter
for Cit izens' Band. Factory pre-tuned for any CB
channel ; supplied with channel 10 crystal. ModulI ·
t ion: CW or AM with eetemer modulator such IS
AA·lOO. RF output: lOOMW. 50 0 load. Power, 9VDC.
5OMA.. S!h" L x l~" W x 2'" H, J1h: oz. Add. CB
Crystals: $3.00 ea.

Designed
for brOo1dcolSt/

record ing/TV uses.
Inciuclu Input and output

transformers .

For genera'
purpose uses;

and to modulate TR·loo
Transmitter (below). Includes

volume control Ind input (low Z)
and output transformers.

UTILITY AMPLIFIER
"",100

PROFESSIONAL
AMPLIFIER

""-300

POWER OSCILLATOR

PS-3Oll
$18.95

I
I
I
I

CQ·2 I

I enclose full payment $ _o Send postpaid :

o Send C.O.D.

1- ----- - - ------------ - - --,
I ~;ROUND HILL ASSOCIATES, INC.
I ••~ 434 Avenu e of the Americas, New York, N. Y. 10011
I Please send me the fo llowing circuit boards:
I
I
I
I
I
I
I
I
II NAM' _

I ADDtl'SS _

II CITY _

I
I STATE ZIP I
L ~~~~~~~~~ ~

zener -ee tereneee, delivers
highly stable, extremely low
ripple DC output of 9VOC with
loads up to 2OOMA; and un­
reguilled l4VDC at I Amp_
For wherever well-fi ltered rei'
ulated CC is needed. Input :
105-I2OVAC. 6Ocps. 5W. Reg­
ullt ion: Line + lold SMV. Rip.
pie , ueeer full load lOMV.
e-te-e . Mn . Load Curr ent :
200MA.. 4!h" L x Z"Wxl!h" H.
WI., Z3 oz. (wi th transformer)

AII·tran s istor push·pull s ine
wave oscillator, ZOKC·15OfI:C,
1% harmonic distort ion. Power
needed : 18-22V, looMA. Input
terminals permit AM modulI·
l ion (by amplifie rs AA-loo, ZOO.
300). Uses: bias ing recorder
heads, powe ring tape erasers,
signal gene rator/ transmitte r,
S" Lx 3" W x Z" H,

~...-;oS-, oo
$21.95

EGULATED
OWER SUPPLY
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OUR READERS SAY

Loyal Opposition

Penn. VHF Contest
The Southwestern Pennsylvania VH F SSB Clu

is sponsoring a v.h.f. con test on Feb. 10-11 , 196
from 1700 <J M T Saturday to 1700 GMT Sunda
The contest is a single-ope rator only contest fo
all bands 50 mc and above. Exchange con

AnnounceJIlent

Dear D ick :
I was . pleased to read your comment about

A RRL in the N ovember issue of CQ. I' ve been a
ham for about 12 years, though inactive for th
past 3 yea rs or so. When I firs t joined the ha
ranks I joined the ARRL, but resigned after abou
5 years. T here is no question that ARRL, th roug
the services they provided. were of great help t
me-more so than CQ. although I have alway
enjoyed your magazine.

But you are entirely correct. in my opinion
that ARRL takes more credi t than is their due.
still recall something about an ARRL creed. sayin
that hams owed their hobby to ARRL and thu
owed ARRL their allegiance.

CQ, over the past few years, has disappointe
me by "following the A RRL line." I was disap
pointed because I felt that ARRL should b
knocked off their high a nd mighty pedestal an
that CQ was the one to do it.

I hope you will continue to praise ARRL whe
it is due them. but will also take an opposin
point of view when such is warranted .

Art Samuelson, WB6MOVI
Sa n Francisco, Calif.

To forstall questions, Yes, ] ca n be licensed
locally and quick! Yes, I have a 1200 watt, 11 0 v,
generator (donated by Jesuit American Mission- I

a ries two yea rs ago!) Yes, I can ope rate a rig and
have technical experie nce to operate , set up and
maintain. Yes, I have no money and cmtnot pay I
duty on gift through customs (361h %) . It would
be eq uivalent to 5 months of my salary.

Any preference in my optimism ? Yes- s.s.b.­
20 & 40 meters, phone rig & rotating (by hand )
beam antennae, but will take absolutely any gift .

Eve n CQ has been donated to me (old copies) ,
by American tourists who have passed th rough and
remembered me on going home. Thank God!

G ratefully & Hopefully to American F riends,
Ray Auxillon
Volunteer Director,
Gea r Research Stat ion
Box 451
Belize City
British Honduras

Somewhere among our readers there must be
someone who has both the spare gear, and the
know-how to get it to Ray at no cost to him.
What say, fellows?- Ed.

Integrated Keyer

Curt Fouse, K 8UZX
Washington, W.Va.

Have You Any Spare Gear?

Editor, CQ:
I have read with interest numerous a rticles on

the idealogy of donating ham equipment to poor
residents in underdeveloped countries in orde r to
get more DX coun tries on the air. \Ve do have a
couple of hams locally; they are either American
Jesuit M issionaries or American visitors/ business
people.

How do I, a poor missionary school teacher,
with a wife and three kids. on S50 U.S. per month,
ever hope to buy a ham rig? Nearly all our work
here, for locals is either voluntary or poorly paid
and is part of dedicated devota tion to the needs
0/ our count ry and its people.

Tell me please, is it really true, that it is
possible to get a complete ham rig, with a ntennas
donated? A re there really such things happen ing
in the world?

Dear Ed itor :
A recent f ree CQ H am Ad "\Vanted Insrructo­

gra ph and Wireless Code T apes" got very good
results. The fi rst response was a pack age containing
a windup instruct ograph and two high speed tapes.
It was from Chris, W4WRJ, in Sterling. V a. who
asked only that we keep the machine in use or
pass it a long to help someone with the code.

Among the many other offers to sell code equip­
ment. was one from John. WB4FXY, Lascassas,
Te nn. John gave us an electric drive machine
needing some minor repair, and a full set of tapes.

At present. my children are using one machine
and a friend. who hopes to get a ticket, the other.

After being taken in on a purchase-by-mail
several months ago, this ad helped restore my
faith in my fellow men.

Good Hams

Dear Dick :
There are a few errors or omissions in my

schema tic for the Integrated Keyer in the Decem­
ber CQ.

First . Ie, has the pins 8 and 4 reversed. Pin 8
is + 3.6 a nd pin 4 is ground . Also, pin nu mbers
are missing for + 8.6 and ground on l e tt and pin
4 (ground ) is missing on IC,. Most readers have
figured this out in the letters I received . One
omission they are not catching is the .005 mf
capacitor in series with the DAB reset line (between
pin 1 on Ie. and the DAH reset) should be similar
to the OIT reset.

Thanks again for your treatment on my article
and if you can, I wou ld like to have the photos.

J ack Burchfield, W8CRP
Buchanan, Mich .

6 • CO • February, 1968 See page 110 for New Reade r Servic
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Gary, Indiana
The Lake County Amateur Radio Club, Inc

announces its 15th Annual Banquet to be held
Teibel's Restaurant , U.S. 30 and 41, at 6:30 P.M
CST, February 13, 1968. Prizes, chicken, ente
tainment, speeches. Plan to attend with your wi
or girl friend . Tickets are $4.00 each from Herbe
S. Brier, W9EGQ, 385 Johnson St., Gary, India
46402. Sorry, positively no tickets will he sold
the door.

International Conve ntion
The Second International Convention of Rad

Amateurs of Spain, Zaragonza Spring Festive
will be held the 23. 24. 25 and 26 of May 1968

Applications for complete detailed informati
and en rollment cards are available from : Deleg
cion U RE, Apartado 86, Zaragoza. Enrollmen
will be accepted up to the 15th of April , 196

See page 110 for New Reader Servic

Ham of the Year Award
The Federation of Eastern Mass. Amateur Radi

Associations is now accepting nominations for th
1968 John Mansfield Memorial Award " Ham 0

the Year" . Only licensed amateurs in the first cal
district are eligible for this award and the can
didate must be able to meet anyone or more 0

the following qu alifications:
t. Performed a meritorius public service to hi.

community through amateur radio.
2. Made a major contribution to the scienc

of amateur radio.
3. Helped greatly to stimulate interest in amateu

radio in others.
4. Aided othe r rad io amateurs to acquire

greater knowledge and skill in operating or build
ing amateur radio equipment.

The winner of this award will be presented
plaque and a cash award on June I, 1968 at th
New England ARRL Convention at the Ne
Ocean House, Swampscott , Mass.

Send all nominations to Eli Nannis, WI HK
Chairman Awards Committee, 37 Lowell St
Malden, Mass. 02148. The closing date is Apr
26, 1968.

sists of calls, ARRL Section, and time in GMT.
A Section counts only once regardless of how
many bands it is worked on. Club station W3KWH
will be on 6 and 2 meters for the full 24 hour
period. The highest total score brings a handsome
trophy. Logs go to Gary Cooper, K3MPY. R.D. 1,1
Eighty Four, Pa. 15330.

North Jersey OX Roundup
The North Jersey DX Association is sponsoring I

its Annual DX Round-Up on Saturday, March 23.
1968. This is the Saturday following the IEEE i
Convention in New York and it is expected that
many out-of-towners will find it convenient to
attend.

Site of the Round-Up is the Holiday Inn , w ayne.
New Jersey at the intersection of Route 46 and
Route 23, just 30 minutes west of the George
Washington Bridge. The afternoon program starts
at 2 P.M. and banquet at 7 P.M. Further details
are available from W2PXR, \Valt Knoop, 11 East
Greenbrook Rd.• North Caldwell. N.J. 07007.

" Oesigned for Application: ' Ext remely
compact. Case Sill. is only 11/2" x 1'12" x
0/,,". Use. be" el gears. Mounts on adjust­
ob i. " sta ndoff rods," single hoi. panel
bushing or topped holes in frame . Ideal
fo r operating sw itches. potentiomet.,s,
.tc., thot must b. located, for short leod. ,
in ramal. ports of chollis.

The No. 10012
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BROADBAND!

'~H-BH-l
I '

.4

•
ADVANCED

:::::~D=ES IGN ! ...,

270 '

*Per EIA RS·329
Cat. No. 220 ·509 Super Sta tionmaster
ba se stat ion antenna meets the need for
a lightw eight. h ig h g a in antenna rug­
ged ly designed to w ithstand severe wind
conditions. Models avai lab le to cover seg­
ments of t he 150·174 Me band inc luding
several overlapp ing rang es; sp eci fy ex­
ac t f req u ency requ ired, when ordering.

VSWR . . .. ..... .. . •• •. .••..•. . 1.5:1

Electrical Specifications

NOMINAL INPUT IMPEOANCE. .50 Ohms

BANDWIOTH. ..... ......•.• • .. 900 Me
MAXIMUM POWER INPUT. ... 500 Watts

Mechanical Specifications

ELEMENT HOUSING LENGTH •. .• .20 Feet
RATEO WINO VELOCITY .• . • 0 •• 100 MPH
LATERAL THRUST

AT RATED WiNO 79 Lbs,
WEIGHT 30 Lbs,

PRICE $1850 0
F.O.S. Marlboro, N. J.

CPC QO 0

@) 00 ANTENNA
90'

MARLBORO, N.J. 07746
hi . ecu "62·1MO

lOS ANGELES, CAL. 90065
Tel \21:t) 245..11'" c.

DIVISiON OF PHELPS DODGE
ELECTRONIC PRODUCTS CO RPORATION

Deer Hon. Ed: Feenix, Ariz.
Have you been listening on air resently,

and heering all the to-do about insentive
licensing? Hokendoke Hackensaki-you
thinking end of world are coming if you
listen to some amchoors talk ing.

Scratchi wonde ri ng if these fellers who
worrying so much about insentive licensing
are reely red-hots concerned, or are they
talking about it on acct. they not having any­
thing better to ragchew about?

At least, I not heering about any amchoor
who so concerned that he publicly burning
his amchoor radio license! No indeedy­
they holding on to what they got. And, they
talking like furies about what they are losing.
Hah!

It all kinda making Scratchi hot under
Hon. Collar. So much so I like to kicking
about the various "pro's" and "con's" of in­
sentive licensing. Only "con" I can thinking
of is losing a few freakwencies. Sure enough
- fellers who can 't get Hon. Advanced or
Hon. Extra Class license are going to find
that there are few freakwencies on each band
he can 't QSY'ing to.

Big deel. Feller can only using one freak­
wency at a time anyway. Of coursely, it may
be a little crowded On regular, anybody-can­
get-on-tern freakwencies. But what's a little
more QRM? If it gets too bad a feller can
either pull the big switch, or start doing a
little studying so he can moving up to Hen,
Advanced or Hon. Extra type freakwencies.

And most of these fellers I heering sound
like they thinking insentive licensing are
something new. Hah! Double hah! Back be­
fore most amchoors being born we having
insentive licensing. Good old class A license.
If you wanted to have rig on reel peechy
fo ne bands in the old days- 20 and 75
meters- you having to get class A license.

I Hon. Ed., you may not remembering
QRM on 20 and 75 in those days, but it were
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fierce. Seemed like all amchoors being class
A license holders. As it turned out, some
forty percent were holding class A tickets. In
fackly, we having thi s reel neet insentive
licensing system until 1952, when FCC
desiding to letting just anybody on 20 and 75.

Yes indeedy-I can thinking of only one
"con" to this. Howsurnever, there are some
reel slicky "pro's" to insentive licensing. F irst I
of all , you gett ing to operate on freakwencies
where QRM not too bad, and you can talking
to other amchoors who bothering to do a
little studying, and who maybe knowi ng
difference between p-n-p and n-p-n.

I not saying that are any big deel -know­
ing difference between p-n-p and n-p-n,
Howsurnever, there are lot sa guys on air that
not knowing difference!

Another nice benefit are that you leerning
more about amchoor radio . Besides, I can't
buleeving new test are all that difficult. It not
like going for your Han. PHD. H okendoke!!
I'll bet if fellers who doing all the complain­
ing, and using that time to studying, they
passing new test in no time .

"lK- so I'm a sentamentalist. I'm even
glad we not gett ing special call signs. Who
else cares if you are Hon. Extra Class
amchoor ! Heck, anybody who wants to brag
how grate a guy he is can buying lapel button
sayi ng "Geenyus" on it at any novelty sto re.
That not meening he a geenyus.

And, oh sure, it takes reeding see-w at 20
WPM to getting Han. Extra license. It's
tough, you say? Maybe so . It's not supposed
to be all that easy. Look at it another way.
Twenty words a minute is onl y one word
every three seconds. You gonna let a little
thing like that stop you? One word every
three seconds! Most yea r-old babies talking
faster than that.

Han. Ed., I sorry I getting so all-fi red-up
on thi s insentive licensing bit. Seratchi gener­
ally a live and let live kind of guy. So, let
the other guys wail and weep--I'm sliding
the weights out a bit on the bug and practis­
ing on the air so I getting my code speed up
a cupple of notches. Also gelling out the
textbooks and starting to read up on some
more theory, so can going out after that
Extra Class license.

The other fellers that don't want to bother
to do that-well, maybe they don't deserve to
be Han. Extra Class license holders. Hey­
Han. Ed-maybe that's the idea behind this
hole thing I .. Respectively yours,

Hashafisti Scratchi

.--
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RCA INST ITUTES, IN C.

..' Dept. AN·"
..... 320 West 31 Street ,
... New York, N.Y. 10001

, Please rush me without obligation, inlorma-
,., tion on your all-new FCC license training.

Name _

-

City State Zip _

Address _

Now RCA Institutes Home Study Training has the
FCC License preparation material you 've been
looking for - all-new, both the training you need
and the up-to-date methods you use at home - at
your own speed- to train for the license you want !

Pay-As-You-Order - Iesson by lesson. You match
your program and your budget to meet your own
situation. Choose the FCC License you 're inter­
ested in - third , second or first phone. Take the
course for the license you choose. If you need
basic material first , a pply for the complete License .
Training Program.
SPECIAL TO AMATEURS. This course- while designed
for Commercia/license qualification , contains much of
the new material called for by FCC Docket 1 5928-ad~

vanced and extra class you'" want to qualify for belore
Novemb er 01 1969. QRX until you get the information .

Mail coupon today for full details and a 54-page
booklet telling you how RCA Institutes Home
Train ing can show you the way to a ......
new career-h igher income- ..-r-
and your FCC license. , ..,

"
"- - - _. ,

Get your Iicense-
or your money back !
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Model TU·7R RTTY DEMODULATOR

FOR RACK MOUNTING ONlY S173.
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

ESSCO's Complete RTTY DEMODULATOR ......MODEL TU· 7C $111~*
I F YOU ALREADY OWN THE ESSCO
LINE, JUST PL UG YOUR EX IS TIN G
COMPA TlBLE BOARDS INTO THE
PRE· WIR ED CABINET.

• .' ._. I

TU·7B DUAL CHANNEL KIT $138. 25
TU-7 Factory wired, tes ted & guor $ 163.00

*T U-7C SINGLE CHANNEL KIT $132. 25
T U· 7D Factory wired, tested & guor $156. 25

B ASIC CABI NET AND INDI VI DU AL PL UG-I N UNITS
MA Y BE PURCHASE D SE P ARATELY
Cabin e t , full y wi red , wi th loop sup ply, co nnectors , _
tra ck s , t uning ind icat or, re ve r sing switch , jacks a nd
func ti on swi tch ••• •••••••••• •••••••••••••••••••••••••• $39.95

P RICES OF INDIVI DUAL PLUG· IN UN ITS

The ESSCO Model r U- 7 Teleprinter
De mo d u la tor Is a completely assem­
bled, r e a dy te r un system. fully wi red
with loop supply, connectors, tuning
1ndi ca tor. re ver si n9 swi tch, modula r
t rack s , scope outpu t s , 50 ua zero
cen ter meter, function swi tch and
fa mo u s ESSCO solid s tate modulo r
plug-in units.

I< IT AS S EMBLED

TU·lM, Demc d o tc tc r $21.95 $31 .95
FS·l . AFS K .•.. ... ..•. ....•... ...... ...... .... .••. .... .. ...... .... .... $26.95

•
P 5·3 , Pow. , Supply $16.95 $26.95
BP.l . Ba n d P ass F il te r .. ...•.... ...... .... .. .... ... ..... .... S 7.50

SM·l , 5. 1. Mag . Dr i v $24.95 $29.95

ESSCOMAKES A COMPLETE LIN E OF SOLI DST ATE DEVICES
FOR RADIO TELETYPE SYSTEMS

WES T COAS T AMA TEURS .. ESSCO Produc ts Ava ilable Through: E. Buchanan & Assoc.
1 0 6 7 M A"'DA"' A BOUL E VARD. OAKL AND CALI F ORNI A

ESSCO "Uelelype $pecialiJll'
324 ARCH STREET CAMDEN, N . J . 08102

Phon. : 1609) 365-6171
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Don't ~.o~.'

gamble
on ~our I

future~

FIELD ENGINEERS •••
there's a good deal for you a
Raytheon Service mpany

Total compensation includes attracti
start ing salaries, overseas and overti
bonus, and per diem as applicable.

To arrange a convenient interview, se
resume to, or call collect, Kenneth
Slovin, Employment Manager, Raythe
Service Company, Dept. 94, Second Av
Burlington, Massachusetts 01803. Te
phone: (617) 272-9300, Ext. 209.

Raytheon 's comprehensive benefits pr
gram includes hospitalization, surgic
major medical , life, disability, travel a
accident insurances, company-sponso
education opportunities, and other allo
ances and benefits.

Pick your specialty
from Raytheon 's
wid e variety of
career assignments.
Raytheon's broad­

based company activities are growing
and expanding throughout the world. To
qualified field engineers, the Raytheon
Service Company offers immediate open­
ings ranging from permanent and travel
assignments within the U.S., to travel
assignments world-wide.

Career opportunities are now available at
all levels of technical capability for ex­
perienced personnel acquainted with
operation . maintenance • installation •
training ' and publication of handbooks
and operating manuals.

HEAVY GROUND RADAR · MICROWAVE '
SONAR • FIRE CONTROL • DIGITAL •
COMMUNICATIONS

UU l1l1C( II llU II OIi CS

An Equal Opportun ity Employer

12 • CQ • February, 1968 See page 110 for New Reader Service



aver ers

Modular Construction for Simple Converters and
Preamps

By DAVID F . PLANT,* K9LAJJ2

S TATEof the art electronics us­
uall y fi nds the development of circuitry well
ahead of improvements in mechan ical de ­
sign. Recentl y. the mechan ical end took a
long needed step forward. in the sha pe of
a newl y developed chassis type enclosure by
the Sarex Corpora tion.

Called the Mini-cool,' tbe unit slips com­
pletel y apart allowing access to circuitry not
possible before, tbe result being a more com­
pact piece of equipment which is easier to
service . The heat-sink-style end plates are
interlocking. and allow the add-on feature of
the Addaverters, descri bed here.

Electrically. the Addaverters consist of a
basic converter module for the 15. 10, and
6 meter ba nds; and two types of preamplifiers
covering 15 through 2 meters. Eacb pre­
amp is compatible witb tbe basic converter.
and preamps may also be placed -in series
for additional gain. The converter module
may also be used barefoot-with a preamp
added later if desired .

The Basic Addaverler
The hasic converter unit consists of a

pentode mixer with an untuned output, and
a triode oscill ator. These functions are corn­
bined in the 6U8 , V" The same circuit, with
appropriate changes in the tuned circuits, is
used on 15, 10, and 6 meters.

Referrin g to fig. I. r.f', to the input is
coupled by link . L , to the tuned grid ci rcuit
consist ing of L~ and capacito r Ct. This cir­
cuit is resonated to the desired band. The 50

· 5 Weehawken St. , New York , N. Y. 10014.

I See New Products CQ. December 1967.

See page 110 for New Reader Service

mmf ca pacitor between the mixer grid and
its tuned circu it is used to minimize loading.
consistent with good signa l transfer,

Noise generated in the mixer stage is kept
to a minimum by keeping the screen voltage
low. hence the use of the lOOK screen re­
sisto r. The pl ate load is left untuned so the
i.f. output can be cha nged without mod ifying
the converter when a d itfcrcnt tuning range is
desired . A great deal of experiment ing was
done. by the way. to try 10 match the high
output impedance of the mixer to the low

This three-u nit package houses two 6-meter
grounded-grid preamp stages and a 6U8A mixer /
oscillator comprising a 6-meter Addaverter. The
combination gives sufficient gain for mast 6-meter
situations and stability on a par with ma ny
medium priced receivers. Small diameter coa x
cable is soldered d irectly into chassis-mounted
Motorola-type connectors rather than using indi­
vidual connectors. Interstoge connections could be
mode more efficiently through holes in the com­
mon chassis sides as shown in the 2·unit 10 meter
model.
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from the broadcast band to 10 me with the
15 and 10 meter versions. The 6 meter con­
verter's output is adjustable from 600 kc ( the
low end of the BC band ) to IS me: this
range can be changed to cover 18 to 34 mc
by ch an ging a capacitor in the oscillator cir­
cuit. The parts list fo r fi g. I gives the neces­
sary information. . I
Mechanical Aspects

The case of construc tion and small size of']
the Addaverters is made possible through the
use of a new ch assis-type enclosure called
the M ini-cool. The chassis measures 2 X 2. 6
X 1.5 inches high and slips complete ly apart
for ease of d rilling and wiring.

The templates in fi g.. 2 are actual size so
they may be copied with tracing paper and
used for d rilling and chassis layout work .
Tbe 9 pin tube socket should be positioned
as shown for shortest lead le ngths, and
ground lugs should be mounted with the
socket hardware. A o ne-lug-plus-ground ter­
min al strip should be placed near L, fo r the
B + tiepoint, and near the tiepoint a small
grommet is also positioned . Coils L, and L"
should not be mounted at thi s time.

A grommet to fi t the output coax and an­
other one lug terminal strip are fitted on one
of the 1.5 ' X 2.6 inch plat es; however, the
sideplates need not be faste ned until most of
the chassis wiring has been completed.
Wirin~

For best performan ce the wiring should
be as d irect and short as possible, with
special attention give n to ve ry short leads on
the by-pass capacitors . The cathode pins. 7
and 8, and the fi lament pin 5, should be
strapped to the socket cente r post which is
in turn grounded to the lugs unde r both o f

,

6.3 v.

•

10K

t 002

-e-

~ .

,
•

22M

4 7K

2 - - - 1

c,
"L,

10 Meters:
( 1-10 mmf disc ceramic.
( 2-20 mmf silve r mica.
LI-2 t. hookup wire over L2•

L2-12 t. # 26e. c1 osewound.
l 3-12 t. # 26e. dosewound.

6 Mete rs:
( 1-10 mmf disc ce ra mic .
( 2-10 mmf silver mica for i.f.'s from 600 kc to 18

me . 33 mmf silver mica for Lf.'s fro m 18 to 34 me.
l l-2 t. hookup wire over ( 2'

l2- 8 t. # 22e. c1osewound.
l 3-10 t . # 22e . c1 osewound.

•

Fig . 1-The ba sic Addaverler mixerf ascilla to r cir­
cuit may be applied to 6, 10, or 15 meters using
coil data supplied . All capa citors grea ter tha n one
in va lue are in mmf decimal va lues are in mf. All
resistors a re Y2 watt. Coil s are wo und on J. W.
Miller # 4200 slug-tuned coil forms which provide
excellent thermal isolation of the coil from the

chassis.

v,.
leU8A

Milt,

J5 Meters:
( 1-20 mmf disc ceram ic .
( 2-33 mmf si lver mica .
ll-3 t. hookup wire over L2•

l2- l 2 t. # 26e. c1osewound.
l3-12 t. # 26e. c!osewou nd.

impedance o f the coaxial coupling to the
tunable i.f. receiver. Mismatch and all, the
simples t and most common output ci rcu it
worked as well as the more complicated , so
we end u p with a 10K plate load and a 100
mmf coupling ca paci tor.

The injection signa l needed by tbe mixer
to produce the inte rmedia te frequency output
is provided by the triode portion of the
6USA, V", . The circui t used is the tunable
Col pitts and it allows an adj ustable i.f. output

A complete high performance 10-meter Add a­
verier consisting of a cascode Nuvistor preamp
unit and a 6 U8A mixe r/ oscillator un it .
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the socket mounting screws. The bypass and
grid resistors can then be wired .

The plate an d screen resistors are wired
to the B + tie point as is pl ate voltage lead .
Plate. fil ament . and ground wires are brought
through the gro mmet on the top of the
chassis.

Inductors L" and L" are wound and wired )
along with their associated capaci tors, and
link L, is then added. The four sideplates can
then be attached and the output couoling
capacitor wired. The fin al count should be:
5 resistors, 9 capacito rs: and all the lugs on
the tube socket should be wired.
Addaverter Alignment

Initial use of a grid dip meter wi'l greatly
simply alignment and is. therefore highly rec­
ommended. Coil L" is adjusted for the band
intended, and L" is resonated for that fre­
quency minus the i. f. frequency, i.e., 28.5 ­
3.5 = 25 me, if the 80 meter band is used
fo r the i.f. of a 10 meIer model.

Exact alignment is achieved by ap plying
power and feedi ng the output into the tun­
able i. f. strip receiver. L" is adjusted to set
the converter to the proper frequency, L" is
used to peak the converter. With this type
of circuit interact ion may be experienced
between these coils so readjust both as neces­
sary. Alignment should be conducted after
the converter and recei ver have-had a chance
to warm up.

A crystal controlled oscillator may also be
used if the adjustable i.f. output feature is
not desired. A suitable circui t appeared in
the "Club Project : T he M oniceiver.Y? also
built by the au thor.
The Addaverter On Two?

The author found the tunable oscillato r
c ircuit too unreliable for lise o n the two
meter hand and does not recommend the
basic Addaverter circuit above the 50 me
band . Perhaps the best bet for two would be
a uvistor mixer and the conventional crys­
tal, oscillator-mult iplier ci rcuit. In any case,

t Plant. D .F., K9LAJ, "Club Project: The Moni­
ceiver," CQ. Jan. 1968, page 34.

Fig . 2-Full size top chassis layouts for the Adda­
verier mixer oscilla tor, grounded grid preamp, and

cascode preamp.

See page 110 for New Reader Service February, 1968 • CO • 15
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Fig . 3-Cascode Nuvistor
preamp for 6, 10 or 15
meters easil y constructed
within a Mini -cool e nclo ­
sure. Ca pacitors greater
than one are in mmf; dec­
imal value capacitors are
in mf. All resistors are Y2
wa tt. Coils are wound on
J. W. Miller #4200 slug­
tuned coil forms.

6 M eters:
C,-5 mmf disc ceramic.
l l-2 t. hookup wire over L2•

l 2, lJ-8 t. # 22e. c1osewound .
l4-2 t. hoo kup wire over L3•

JO Meters:
CI-10 mmf disc ceramic.
l l-2 t. hookup wire ove r L2•

l 2, l3-12 t. # 26e . c1osewound.
l4-2 t. hookup wire over L3•

15 M eters:
CI - 15 mmf disc ceram ic.
l l-3 t, hookup wire over (2' ,
l " 3-12 I. # 26e. c1asewaund. I
l4-3 t. hookup wire over L3• I

well publish notes on a two meter Addaverter
sho rtly.

The Addaverler Preamps
Some pretty interesting thin gs happen on

the higher frequency bands around dawn in
the morning. The band noise sometimes
drops down 2 or 3 db and weak signals that
are normally masked by noise suddenly be­
come readable. The damp ground seems to
extend ground wave coverage, and man made
noise is also at a minimum. These are con­
ditions for a very challanging type of v.h.f.
DX operation.

A low noise preamp is particularly im­
portant to take advant age of these favo rable
band conditions, for otherwise, the already
marginal signals can become hopelessl y
covered by noise.

Underchassis view of a 10-meter Addave rter com­
posed of a mlxery csclllotor unit and a 2-Nuvistor
cascode preamp.

A properl y designed preamp gives the
necessary improvement in the signal-to-noise
ra tio, and provides gain and additional selec­
tivity as well. And , in the case of the Add­
averter, the interlock ing endplates of the
Mini-cool chassis also give incentive to build
an add-on preamplifier. This is where a con­
verter becomes an A ddaverter.
Nuvistor Caseode Preamp

The autho r found the adaptation of the
RCA circuit shown in fi g. 3 to work well
with a minimum of adjustment on the IS ,
10, and 6 meter bands. Gain is on the order
of 24 db , and the circu it operates well below
the ambient noise level.
Construction

It sho uld be noted th at there are two coils
tuned to the same frequency so they should
be isolated as much as possible. T his is ac­
complished by mounting the Nuvistor sockets
in such a manner that leads arc short and
direct. G rounding and bypass leads should
also be sho rt and kept close to the chassis.
The Nuvistor sockets should be well
grounded.

The keyed end plates on the Mini-cools
only lock in one direction, so the two ad­
jacent pieces should be mounted together
first. The templ ate at fi g. 2 shows th e parts
layout; wiring is a simple matter.

No output connector is included on the
cascade preamp because it was bu ilt as part
of the Addaverter project. Power and r.f.
wiring to the converter was done through
holes in the adjacent end plates.

The bu ilder may prefer to use a iD mmf
coupling capacitor between the preamp out-
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grid isolating input fro m the output circuit ;
- its one drawback being that it exhibits les:
gain per stage than other types of front ends

As can be seen in fig. 4, the circuit is exl
tremely simple. The signal is fed to thi
ca thode, the grid is grounded, and the out:
put is taken from a low impedance link. L .
• •
IS resonated at 50 or J44 mc.

The author's 6 meter Addaverter uses twe
of the grounded grid preamps ahead of th l
basic converter block an d each stage il
coupled by coax to the next. Gai n is excel'
lent and rejection of out-of-band signals i!
superb. I

Powering the Addaverters I

The Addaverters require 6.3 v.a.c. fo r thJ
filamen ts and 100 to 150 volts d.c. A separate
power supply is recommended if the units ar
10 be used with an a.c-d.c. (transformerle
type) receiver because th is kind of radio doc
not eas ily supply the necessary 6.3 v , A suit I

able power supply is shown in fig. 5.
Receivers with a power transformer ca

easily handle the modest power requirement
of the Addaverters and some have an acces
sory socket wired for just such an addition

1°'

a Output

~

I
6CW4

•

100

t150w.

Input ~I -

~,f-~ .00l±r-+- 470 AfC I ll:
Otvnte -e
,",,0

6 Meters:
( 1-5 mmf disc cera mic.
ll-8 t. # 22e. c1osewound.
l2-2 t. hooku p wire over L1•

Fig 4-Simple grou nded-g rid Nuvistor preamplifier
for six or two meters. Capacitor value s greater
thon one ore in mmfi decimal values a re in mf.
Re sistors are Y2 wett . Coil L1 is wound on a J. W.
Miller # 4200 aluq-tuned coil form.

2 Meters:
C1-Not used fo r 2 meters.
Ll-2 t. # 22e. c1osewound.
l 2-1 t. hookup wire over Lt.

T
Ol

_ 6.3 •.

put and the mixer input coil rather than two­
turn links in both units. The ca pacitor may
be wired to the hot side of each coil and the
two turn link eliminated.
Alignment

Alignment consists simply of peaking the
two slug-tuned coils on a weak signal in the
favo rite portion of the band , or staggering
the coi ls (adjusting each to a slightly differ­
ent frequency to broaden the ba ndwidth.)

An output connector can be added to the
preamp if operation is intended with exist­
ing receiving equipment rat her than the basic
Addaverter.
6 and 2 Meter G·G Preamps

One of the quietest, yet least complicated,
r.I. amplifiers is the grounded grid circuit.
\Vith just ordinary precautions, the con­
figuration is exceptionally stable (due to the

The Tunable I.F.
The individual bu ilder may wish to experi

ment with various i.I, tuning ranges to deter
mine the one best sui ted for his instal!ation
The flexibility afforded by the untuned mixe
output and tunable oscillator are very help
ful for this sort of thing, but keep in min
the wid th of spec trum requi red to maintai
the intended tu ning range. For example, th
10 meter converter requires a total wid th 0 1
1.7 mc and the 6 meter band requires 4 mc
However, both these ba nds are most activ
on the lower port ions of their respeetiv
ranges, so a limited tuning ran ge ca n be used.
The 3.5 to 4 mc ba nd can be used 10 cove
28.5 to 29 mc or the fi rst half megacycle 0

the 50 mc band.
The surplus market can provide an excel

uo-r-.J
v.a,c. -V..,

0"

""

T, .- _

~ 6 3 '.6 0.

1.51<
1• .
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"WHERE PROMISES ARE KEPT"

All NEW 6-Element
THUNDERBIRD DX

MARK 2

• New 400 Wall Power • New CW Filler Option • New CW Breok-ln Option

• New CW Sidelone Audio • New Precise Vernier • New Solid Stote VFO
logging Scale

e le ct ronics inc .
lIelJ " ,

~:.==---------------

T he best
Features of an y

Transceicer-

"Having Antenna o r Tower prob lems ? You can rel y on Adelphi's
Persona li zed se rvice. Ca l l me today ."

Vy Bes 73's Vince, K2 HEV
Jericho T urnpike, Westbury, L.I., N.Y. 1159 1 (5 16) 333-7000

~odeITH6DX
I

~ New "Hy-Q" Traps

Up to 9.5db
Forward Gain

25db Front-to-Back Ratio

SWR less Than
1.5:1 on all Bands
Takes Maximum Power

Model TH6DX
$1 49.50 Net

I



lent i.f. strip for very li ttle money and cer
tainly should be considered if no rece iver i
on hand .

Underside of a 2-meter version of the grounde
grid Nuvistor preamp sug gests the small and com
pact construction possible with the Mini-coo
enclosures.

PLEASE includ e your

* ZIP code number on

all correspondence.

Addenda
A trick used on some ham receivers t

lessen the warm-up drift is 10 power the tun
able oscillator tube from a separate til amen
transformer that is cominously on. The tub
is then alwa ys kept at operating temperature
This same trick can be used with the Adda
verter. In addition, a VR-I 05 regulator ca
be used to provide a regulated plate voltag
of 105 volts.

A very high gain front end can be co
structed by running a grounded grid pream
into the cascode one. It is suggested that
gain control be used (a 5K pot in series wit
the 100 ohm cathode resistor works well i
the grounded grid preamp ) so, strong signal
don', overload the mixer stage.

T he Mini-cool enclosures, part # 15202 6
may be obtai ned from : Lafayette Radio As
sociate Store, Rt. 38, Pennsauken, N.J. 0

Pacitic Elect ronic, 1444 Market Street, Sa
Francisco. California.

The author wishes to thank Mr. Fen tres
Dorn for help with photography, •

Radioteletype

Atreasury of vital and "hard to get"
information. loaded with equ ipment
schematics, adjustment procedures, op­
erating procedures, etc. Avaluable asset
to both the beginning and the experi­
enced RTTY'er. Special section on getting
started, all written by Byron Kretzman,
W2JTP, a we ll known authority in the
fie ld. This bookis a must for your library!
Only $3.95.
eNew York State residents Must add sales
tax applicable to your area.

"THE NEW RTTY

HANDBOOK"

r-------- ----------j
I CQ Magazine I
I II 14 VANOERVENTER AVENUE I
I PORT WASHINGTO N, L.I., N.Y. 11050 I
I II SIRS: M y check (money order) for $ I
I is enclosed . Please send _ copies of the I
I " The New RTTY Hendbeek . I
I I
I Na me I
I II Ad d ress I
I City State l ip IL ~·
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Co llins 5-line in its ope rating position. The speake r
for the receive r is mo unted in the power sup p ly
case on the right. A spea ke r for the sync unit is
mounted in the frequency control bu ilt into the

BY DENNIS P. BRYAN,* W2AJW 3128·3 cabinet mounted atop the 325-1.

Save it? From what? Well, from premature obsolescence resulting from the
trend towards transceive operation. The S-line can be operated in transceive
fashion , but setting it up that way is not a "throw-of-a-switch" task, nor does

it offer the utimate in flexibility. These simple modifications change all that.

Wen, do not despair-read on and see
how you can make a couple of simple modifi­
cations and come up with an unbeatable
combination. The modifications permit you
to :

J. Control receiver freq uency by either
the receiver or tran smitter v.f.o.

2. Control transmitter frequency by either
the receiver or transmitter v.f.o.

3. Control receiver and transmitter fre­
quency by the receiver v.f.o.

4. Control receiver and transmitter fre­
quency by the transmitter v.f.o.

An this just by fli pping switches, no cables
to change, plus a bonus; the receiver and
tran smitter v.r.o.'s can be synchronized with
an honest-to-goodness audio tone by mixing
the outputs of both v.f.o.'s

V.F.O. R.F. Alterations
Basically, the previously mentioned four

combinations are accomplished by making
both v.f.o.'s and both mixers completely in­
dependent and running their outputs and in­
puts through coax to an external switching
unit where they are connected together ac­
cording to the switch sellings.

-

ront view of th e new control panel placed in the
Collins 3128-3 cabinet.

l YOU are the owner of an S-line,
ou have probably experienced the same
rustration .as this author when it came to
witching back and forth between transcieve

I nd independent operation. And when it
arne tosyncing the two in independent oper­
tion, you reany started to pun your hair out,

4 Crescent Drive. Apalaclin, New York 13732
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Fig.2-Chassis dimensions for the transmitter v.f.c.
line driver mounted on the rear of the v.I.c.

assembly in the 325-1

V.F.O. D.C. Alterations

The receiver and transmitter d.c. voltag
inputs are modfiied as indicated in fig. 4. Th
steps to be followed for the 325-1 are:

Remove the wire going from S 9A termina
I to S"" operating arm (common) . Usin
a four foot length of three conducto
shielded cable. connect one lead to So
terminal I. another to the normally ope
point of the K , contacts that is also con
nected to K ",! coil and the remaining wire t
the + 275V side of K , coil. The shield of th
cable can be grounded near the hole in th

problem is overcome by allowing only on
v.f.o. on at a time by controlling their B plu
inputs.

Switching both the r.f. outputs and d.c, in
puts to the v.f.o.'s has no detrimental effec
on their frequency stability. Both v.f.o.'
were tuned to WWV. then switched into m
power condition for ten minutes. then bac!
on again with no drift from zero beat.

The receiver v.f.o. is already brought ou
to a phono type socket and does not requir,
change. The transmitter v.f.o. circuit is modi
fied (fig. I) to provide an output to th

. switch unit by the following procedure:
I. Remove wire from S Oil operating ar~

(common) that goes to junction of C18 ani
C,,,. Put this wire on Soc. terminal 3 poin
This change gives d irect access to transmitt
mixer V -IA input.

2. Construc t a small braeket (see fig. 2
to mount the 12AU7. L,.v.f.o . output phon
socket and the associated circuitry. Th
bracket will be mounted on the rear of th
transmitter v.f.o. assembly and is connecte
to S"". terminal 2. by a length of RG-174/
The 12AU7 cathode follower prevents v.f.
frequency variations due to load change
Inductor L, is adjusted to give maximun
output at the v.f.o. output socket.

The receiver second mixer, V:1A • inp
must be isolated. as shown in fig .J , by:

I. Drilling a hole 'Iz inch in front of an
centered on L,. This is the only hole fUGH
that has to be drilled in the equipment b
it is necessary in order to keep the lea
length to the mixer input as short as possibl
This hole should be dri lled to accept
phono type socket.

2. Disconnecting C"2 at the R 2T, C' O.
C' OTjunction end. Connect this end of C"2 t
the previously installed phono socket. Thi
becomes the receiver v.f.o. input to th
mixer V:u .

V. F. O.
I nput

C"

T 220

1 c.­
220

fl'CVA ....1'.0 .

0 1
(. @ V.F.O.
'\"" .. Output

~MTA \{F.o. _

'9

rT

c""
. ~~

, s..,
/I ----, ' 0

Rg, ' 0
100

( 'l- •S Of"F 09C ,

10K .001 ' "2• . 1M

, •

2AU7 ~_
, ' OOK

;... , L, -
co-

-,
680 • '- .0015 _,. .001

,1

Fig. 1-R.f. circuit changes and a dditions in the
Collins 325-1. All wiring in color is added. Wiring
shown by dotted lines 1hould be removed. Capaci­
tors values greater than one are in mmf, values
less than one are in mf. All resistors are ~ wctt
except where noted. Coil I I has 20 turns of # 26
e. , ¥.I" long wound on a %" diameter slug tuned

form, Miller # 21 AOOORBI o r equivalent.

According to Collins' engineers, a simple
conversion of just switching v.f.o. outputs
will allow spurious signal transmission when
the transmitter is controlled by the trans­
mitter v.f.o. and the receiver by the receiver
v.f.o. That is. when the transmitter and re­
ceiver are tuned to different frequencies.
enough of the receiver v.f.o. output will be
coupled around the switches into the trans­
mitter mixer to cause two outputs. This

T",

+275....

,I'
--- I' ..- a'- ,

, ~ F.O 1'0 I'
'f - ,.' 1 ou~..... , , ,

~.

I£,0
i ' , TI I~AU1

•• I •

U--0 -
I 1'0Ia."" "Al \..' _" t-O

'f$U ," c_ .-,- ,

~
..

. " 0 00.. .. sc - I--------- - - - -----
I ~'O I'

• - 0 2f,
t 4"0

-0 -

.
• •
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ig. 3-Modifica tion made to the 755.1 to isola te
3'" the second mixer, and permit it to be con­
ected into the switching circuit. The wire shown
y the dotted line is removed and the wiring in-

d icated by color is a dded.

~ ~......~ ~•••.......••
. =~ c_~~g'.' r ~ ~~ ~ ~~ ~~ ••• • •~• •••. .. .. ..oc.r " :1'g 0 _ u
. . .. r" ,.~ ~ " .-; i ,.. , .. . . . . . . . ... ... . . . 1 •• , ~ I •. . . .. .. .... .. .. ........ II • •. 1 ,
.. .. I • • • • ' r .- . • •• • • I .0. . " ::: ..., ,.., I lit • • - , •.
· ~··· ••••..··· I i5·I .••• • ••••••••• , •••• . " I '"................... ..:;. "... . ......... , •••• I I" .

..... '1 _ t: ~ • • • • • ~ ..................... .. ~

.... .... . . .. ..... . ' n , ~

. .. . .. • r ~ ~

•

•

•

.. "

..

-

, ~ ., . - -

V.F.O.
I nput

R"
100

CO2
.01

~:~. +·---)1f--"'1~--~

I

C3/)7 l
.Q2 I

)I-~I-""--l

Top view of the Collins 325-- 1 showing the place.
ment of the transmitte r v.f.o. output line d river

chassis.

sistor on this terminal strip, Connect the
previously removed wire to one side of the
resistor, Connect a 0.0 1 mf bypass capacitor
and the center conductor of a single con­
ductor shielded cable to the other side. The
shield of the cable should be connected to
the same ground point as the 0.0 I mf capa­
citor. The cable can be routed to the rear
left side of the chassis, then up around thc
lip, on out one of the two large holes in the
rear of the cabinet.

hassis just behind the mic jack. The cable
hould then be routed up through that same
ole and on out through one of the two large
ound holes in the rear of the cabinet. Spade
ugs should be attached to the other end of
his cable.

The steps 10 be followed to mod ify the
5S-1 are:

Remove the wire going from the B plus in­
ut of the receiver v.f.o. where it attaches

o the terminal strip under the receiver
hassis. Mount a two lug terminal strip un­
er the nut used for mounti ng the Noise
lanker. Use the nut closest to the v.f.o,
able entry point. Mount a 33K 2 watt re-

To Kz Coil

,
00.

K,
-- --c

. 6~
To----- - ,,

' 0
0 ' ' 0

L... , --------- ,
s" ...

'0'''' R• • R.. R"
TERI'IINAL 8.2K 8.2K 33K (

"" 275'1
( >-iI' - ------- -.• , , ,----- - r -----c"" i.~~J- ..".

RIO I \IF.a.

lK I ReIlR SEL.

------ S"

I i X'-lTR SEL. XMTR
R"" V.F.O. 0 " 0
82K

33K +130 11. b I

~ "
I s,

s,

C""', ~ =- t .01, I K,

01 T _ s"
) I .J,.

~ -

Fig . -4-Circuit showing the c .e. voltage cha ng es a nd selection system fo r the v.f.o.'s. The dotted
wires shown in the 325--1 and 755-1 circuits a re to be removed. The wiri ng in color is to be added
a s shown . All the wiring shown in the 31 28-3 case is part of the selecto r circuit and is constructed
in a dd ition to the circuitry shown in fig. 5, a lso in the 31 28-3 case a s explained in the text. Re la y
KJ used to control the v.f.o. a pplied voltages in a Sigma -41F 10,000 Sll , a s.p.d. t. with a 10K

coil.
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View of the selector assemb
components. The chassis in t~

upper center contains the 5Y~

audio amplifi er (l a fa yette moe
ule), speaker and powe r suppl~
The lower left chassis mounts t~

relay K3• and on its underside th
five-connection terminal strip. Tt~
front panel mounts the two v.f.q
selector switches, 51 and 52 a~

the sync switch 53' A termi~1

strip below 53 contains all t~

mixer components; CRt, CR2I ell
as shown in the circuit of fig.

Frequency Seledor

That completes the receiver/transmitter
conversion. From here on it depends on
where you want to put the selection switches.
Since the author had both a 516F-2 power
supply and a 3 12B-3 speaker, it was decided
to move the speaker into the front of the
5 16F-2 and cut a new panel for the 3 12B-3
speaker box. (The origi nal panel is saved to
be reinstalled for equipment resale.)

The new panel in the speaker cabinets wi
hold the two selector switches. Referring t
fig. 5, r.f. connections between the switch
should be made with RG-174/U coax. Th
r.f. leads to the receiver and transmitter ar
also made of RG-174/ U coax, are 30" Ion
and have phono type plugs on the ends.

RelayK3, the 20K, 2 watt resistor, and th
five connection screw type termi nal bloc
are mounted on an L-shaped bracket. Thi
bracket is mounted to the cabinet under th

From Recel\let"
V- F O.

.....' I I

s.. 5"

-
I

CR, c, .1
1000 lN34 10 1M

\. 1000

'" A~lI f .e' "'. 8 0m.
CR, ••• Module Speoker

5 , .. Olff lN34 T
250 T250~

"'.
,,"He ~

.. ~ Ofrl

4 - 1N9 2 ',

To 6.3 ... .
.> ."

110 ....e.c. 1.20.

1 • C,
11.500mf

18 Y. ...
Fig: 5-Signal portion of the . control circuit housed shown in the 31 2B-.3 case is shown above .
SWitche s 511 51 a nd 5J are sections of switches 5 11 52 and 5J shown in fig. 4. Switches 5 and S a re
d.~.d .t: ceramic rota'! types. wit~h 5J is a d.p.d .t. toggle. All capacitors a re in m~f exce;t C,
which IS an electrolytic. The a mplifie r module shown is a lafayette 10-0111. All shielded lines ore

RG·1 741U coax.
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LEASE USE YOUR ZIP CODE NUMBER ON ALL CORRESPONDENCE

•are In sync,

Conclusion

T he new speaker panel ca n be painted
and lettered to closely resemble the decor of
the S-line; how closely it matches is up to the
talents of the builder.

T he frequency control switch should be
left in the TRANS VFO position. The cable
connecting the transmitter XTAL OSC INPUT
and receiver XTAL OSC OUTPUT should be in­
stalled and left alone. The receiver crystal
oscillator will he controlling the receiver and
transmitter in all modes of operat ion, All
v.f.o, selection is now done with the newly
installed selecto r switches.

So there it is-take a few evenings and
make the changes-your future operating
ease will be well worth the effort. •

mix in CR1-CR". When they
the familiar zero beat is heard.

Put your signal where it counts. Use the ultimate
in Ham beema > •• the Mosley TA.36 with Kit
TA·40KR added to radiating element. Employs
4 operating elements on 10 meters, 3 operat ing
elements on 15 meters , 3 operating element s
on 20 meters. SWR is 1.5/1 or better at resonan t
frequencies over all 4 bonds. Const ructed of
hee vy-we] l aluminum for max imum streng th .
Rated for full power.

Write for deta iled specifications and performa nce
data on the Mas ley TA.3640.

out holding the left rear cabinet foot.
Relay K 3 assures that only one v.f.o, is

lunning at a time depending on the settings
~f SIH and S"Il '
I

The Bonus

I Since both v.f.o , outputs were in one placeInthe speaker cabinet and there was plenty
f room, it was decided to simplify the
rocess of syncing the two v.f.o.ts when
perating in independent mode.

Diodes CR , and CR", fig . 5, make up a
irnple product detec to r with the output fed
o an inexpensive Lafayette transistor ampli­
er module. T his amplifier, its power supply,

ind l 'h inch speaker are mounted in the
12B-3 speaker enclosure. The SYNC switch
S3) is mou nted on the new front panel be­
ween the two selector switches.

When S" is ON, power is applied to the
odule, the two v.Lo.'s are turned on and

See page 110 for New Reader Servtce February, 1968 • CQ • 2S



The Heathkit Madel 58­
620 Scanalyzer. 11 is styled
to match the Heathkit
SB~ series of a mateur

eq uipment.

CQ Reviews:
•

The Heathkit Model

SB-620 "Bcanafyzer"
BY WILFRED M. SCHERER,· W 2AEF

Heathkit Model SB-620
Scanalyzer is a sophisticated spec trum
monitor or panadapter which, in conjunc­
tion with a signal generator,' also will func­
tion as a spectrum analyzer for test
purposes. It thus serves as two instruments
in one providi ng: I-Bandscanning with a
panoramic display obtained from a receiver
for determining the presence, shift, absence
or character of signals over a band of fre­
quencies; 2-5pectrum analysis with suffi­
ciently-high resolution to permit observa­
tions such as that of distortion products,
carrier o r unwanted-sideband suppression
and spurious responses of r.f. equipment.
Of particular signifi cance in respect to spec­
trum analysis is that the SB-620 at long last
fulfills the need for such specialized test
gear at a price within practical reach of the
radio amateur.

The fund amental concept of the SB-620
is like that of its predecessor, the Heathkit

• Technical Director, CQ.
t Or a receiver as described later.
2 CQ Reviews the Heathkit HO-13 Ham-Scan, CQ,
Sept. '65, page 57.

26 • CQ • Februa ry, 1968

HO-l3 Ham-Scan Panoramic Adapter,' bu
new features have been added tha t extcn
its versatility and usefulness. These includ
operation with additional receiver i.f.'s
wider range of sweep-widths and sweep
frequencies, crystal filter for higher resolu
tion, high-persistence cathode-ray tube wit
yellow trace and screen filter , linear an
logarith mic response with linear and 10
scale calibrations, r.f, signal and signal
generator inputs for spectrum analysi
tests, styli ng to match the Heathkit SB
ser ies of gear.

The lineup is essentially the same as tha
of the old HO-l3, except a crystal filter ha
been added in the 350 kc i.f. strip. Refer
ring to fig. I : when used as a panadapter, a
sample of the i.f. from the receiver is ap
plied to an untuned-input r.f. ampl ifier.
after which it is combined in V2A mixe
with a heterodyning osc illator to provide
an i.f. signal of 350 kc that goes to a crystal
filter, is amplified and then converted by a
video detector/ampli fier for application to
the vertical-deflection plates of the C.LI.

The heterodyning oscillator is frequency-

See page 11 0 for New Reader Service
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Fig. I-Block diagram of the Heath 5B-620 5canalyzer.

modulated by a va riable-capacitance diode
that is driven by a saw-tooth sweep oscilla­
tor. The necessary frequency to pass
through the crystal filter is obtained when­
ever the instantaneous frequency difference
between the receiver Lt. signal and the
swept-oscillator frequency is 350 kc.

The receiver signals thus appear on the
c.r.t, screen at the sweep-frequency rate
and are in the form of a "pip". The pip
shape mostly depends on the response of
the Scanalyzer's 350 kc i.f. system which
is very narrow due to the crystal filter . A
resolution of I kc can be obtained ( the
resolution defined as: The frequency dif­
ference between two adjacent signals of
equal ampli tude that bisect one another at
a spot 30 per-cent, or 3 db, below their
uppermost point ).

Operation with different receiver i.f.'s re­
quires wiring the SB-620 for that pa rticular
i.I, This involves the coupling ci rcuit be­
tween the r. I. amplifier and mixer V2A and
also the constants for the frequency-deter­
mining circuit of the swept oscillator.
Wiring provisions are made for the follow­
ing i. f.'s: 455, 1000, 1600-1 680, 2075,
2215, 2445 , 3000, 3055, 3395, 5200-6000
kc.

When the Scanalyzer is set up for re­
ceivers with a 3395 kc i.L, the interstage
coupling incorporates a 500 kc bandpass
circuit to minimize the possibility of birdies
othe rwise introduced by unwanted re­
sponses from the receiver itself. This was
found to be quite effecti ve during operation
with the SB-300 receiver, as evidenced by
the complete absence of spurious responses
otherwise observed with the older Model
HO-l3.'

The saw-tooth oscillator is a relaxation
type using a neon bulb. It also provides the
horizontal sweep for the c.r.t ., which thus
synchro nizes the horizontal trace with the
frequency excursions of the swept hetero­
dyn ing oscillator. This allows the pips to
remain fixed at points along the baseline
where the oscillator frequency at the same
instant produces a 350 kc beat with the
received signals.

A control permits the pip of the audible
signal ( the one that is exactly at the re­
ceiver i.f. ) to be centered at the baseline.
There will be no output from signa ls re­
lated to othe r pips that appear at either side
of center. unless the receiver is retuned to
center the pip of interesl.

A switch provides the selec tion of three
different swee p-frequency ranges and three
sweep-wid th ones. These are a 10 kc sweep­
width position with a half-cycle ( 2 sec.)
sweep rate, a 50 kc sweep-width position
with a 2-2.5 c.p.s. rate and a variable­
swcep·widtlr position with a variable rate of
5-15 c.p.s. The variable-sweep-width range
depends on the receiver i.f. for which the
unit is wired, ranging from 10-100 kc with
a 455 kc i .I. to a maximum of 500 kc at
higher i.f. 's.

For a linear display the ga in of the 350
kc i.f. amplifiers is fixed and the signal
amplitude is controlled by a pip-gain at the
input of the r. f. amplifier. For a logarithmic
display, the 2nd 350 kc stage is switched to
opera te with a.g.c. obta ined from the video
detector. This provides a useful dynamic

I Inasmuch as the HO-13 Ham-Scan performed
well at several different Lf.ts, as reported in the
earlier review, the 58·620 was tested only with a
3395 kc i.f.
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circuits. The size of the unit is 6% " X I
X lOW' ( H.W.D.) and it weighs 10 Ibs.

u. UIO

"
11

1I..
I I , • I I
1 , 1 I I •

Assembly and Alignment
The SB-620 can be assembled in 12­

ho urs with an addi tional hour or so
qui red for initial tests and alignme nt.
latter may be made using a signal generat
or a recei ver with a calibrator or oth
signal so urce.

Fig . 2-500 kc sweep-width cal ibrating pips
o btai ned from 100 kc crystal calibrator. Pips
appeor tilted due to fa st sweep rate. At A, l
receiver prese lector is peaked a t the 100 kc I
interval a t right of center. At 8. preselector is

pea ked for 100 kc point a t right end.

Pa nora mic Operation
When used as a panadapter with a r

cciver, the input of the SB-620 is connec t
to the output of the receiver mixer in whi
the signals are heterodyned with t
variable-tuning osc illator and ahead of t
selective circuits of the receiver. This
done through a short piece of coax with
small amou nt of capacitive coupli ng to t
mixer pl ate. The proper size capac ito
along with the tube number and socket co
nection for different recei vers of vario
manufacturers is given in the manual.

T he VARIABLE sweep-width position
used for panoramic displays with the widt
control adjusted for a known bandwidth i
relat ion 10 the baseline calibra tions. Cal
bration may be easily made using a 100 k
calibrator on the receiver to provide pi
at 100 kc increments. Typical calibra tin
displays are shown at fi g. 2.

For sweep widths less than 100 kc or i
cases where a calibrator is not availabl
the job may be handled by adj usting th
sweep-width so that the pip for a given signa
appears at either end of the scale when th
receiver is tuned over the desired bandwidth

With the sweep-width set for a give
calibration, signals of the pips that appea
near the various calibrations may be hear
by tun ing the receiver by an amount and i

Panoram ic display on part of the 40-meter ba nd.

range of 0-40 db on the c.r.t, screen. An­
other position at the switch redu ces the bias
on the first 350 kc stage to increase the
gain of the amplifier by 20 db . This ex­
pands the display so that ,~e upper 20-db
portion is not fully seen on the c.r. t.,
leaving only the - 20 to - 60 db region
fully visible. More accurate observations
are thus possible at lower relative levels.
You then mentally add 20 db to the calibra­
tions for determining the actual situation.
This is called the log scale. The 0-40 db
range is called the - 20 db log scale, be­
cause the overall gain is 20 db lower.

For spectru m-analysis bench tests, the
cathode bypass at V I is switched out to per­
mi t the tube to function as a mixer, instead
of an ampl ifier, with a sample of r.f. from
the equ ipment under test applied to the
cathode either directly or through a 20-db
attcnuator: while the output from a
separa te signal generator is applied to the
grid .

The signal-generator freq uency must
equal the sum of the test-signal frequency
and that of the i.f. for which the SB-620
has been wired. For instance: If the
Scanalyze r is set up for a 3395 kc i.I., the
signal generator must be tuned to 7295 kc
for a 3900 kc test signal (3395 + 3900 =
7295). About 0.1 volts output is needed
from the generator. The SB-620 may be
used in th is manner up to 50 me.

The C.r.t. circuitry is quite conventional
with position ing, intensity, focusing, astig­
matic and amplitude controls. Silicon re­
ctifiers arc used in the power supply which
may be wired for either 120 or 240 v.a .c.
opera tion . A neon bul b regulates the plate
voltage for the swept oscillator and in order
to keep the hum level down, d.c. is used
for the heaters of certain tubes in critical
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the knob is released, the sweep returns to
the slow ra te and you' re all set. Should
further minute adjustment be needed, it can
be done with the PIP-CENTERI NG control or
by varying the transmitter v.f.o.

During the above procedure, the ampli­
tude scale should be set for a linear display
and the signal genera to r should be slowly
tuned around the frequency that was calcu­
lated as explained previously. The trans­
mitter should be set for a moderate amount
of carrier o utput.

After the ca rrier pip has been obtained
a nd centered, set the amplitude scale to the
- 20 na LOG ran ge and with the P IP GAIN

between three-qua rters and full on, set the
transmitter-carrier level to maximum and
adjust the sampling level so that the peak
of the pip reaches the zero-db calibra tion,
You 're now ready to read down to - 40
db, and by switching over to the LOG posi­
ti on , readings to - 60 db may be had as
described before.

The manual does not show displays of
signal analysis tests for determin ing dis­
tortio n products, ca rrier or sideband sup­
pression. etc. We've found that many
amateurs are at a loss as how to interpret
such displays and since "a picture is worth
a thousand words", examples are shown at
figure 4.

Signal anal ysis also may be conducted
using the SB-620 connected to a rece iver

I op-cbcssts view of the 58-620. The e.e.r is
e nclosed with a metal shield at the left for pro­

tection against stray magnetic-field pickup.

- '" -
1. -" .1.

50,•.
50 '.. o....m,
COO,

-

GImmick or
3- Z5rnml

Fig . 3-Sampling network.

Spectrum-Analysis Bench Tests

The setup with a signal genera tor for
pcctrum analysis o n electronic gear was
esc ribed earl ier. In addition, the input
nd of the r.f. sampling cable must be
roperly terminated with 51 ohms as in­
icated in the manual, o therwise a correct
isplay might not be realized. It is usually

best to also switch in the 20 db input
attenua tor if enough signal level is available
for doing so.

The requ ired r.f. level is low, so where
a transmitter output is invol ved , sampling
must be taken from a voltage-divider net ­
work suc h as tha t described in the manual
or as shown at fi g. 3.

For analysis work a narrow sweep-wid th
and the lowest sweep rate is needed for the
best resolution, so the 10 kc width position
is best. In th is case where the sweep rate is
only 2 seconds, it may at fi rst be difficult
to exactly locate and center the display
while the signal genera to r is being tuned to
the required freque ncy , but th is situation
can be alleviated by holding in the knob of
a spring-return switch (on the HORIZONTAL­

POSITIONI NG control) that causes the sweep
rate to increase without altering the sweep
width or the centering of the display. When

lhe direct ion indicated by the calibrations.
Typical d isplays for vario us type signals
(s.s.b., a.m.. rt ty, noise, etc.) are illustrated
in the manual.

The sweep rate should be set for the best
resolut ion consistent with a clearly defined
pip. In this respect , the slower the sweep
rate, the better the resolution; however,
ri th the slower rates a complete pip will

ot be seen all at once as the spot slowly
oves along. Its outline will afterward be

oted by the retention provided by the
ersistencc of the c.r.t. sc reen. Where s.s.b.
r c.w, signa ls create a fast rising and fall­

ng pip, thi s might be somewhat confusing.
n these cases a faster sweep will be better
o r observation of such signa ls.

See page 110 for New Reader Service Februa ry, 1968 • CQ • 29
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Fig . 4-Speetrum-analysis d is plays positioned with
the ca rrie r at th e zero-refe rence . With such tests the
wonted. and unwonted-sideband frequencies ore at
the some rela tive point ea ch side of the carrier. The
spa cing between e ach odd-order intermodulation (I.M.)

product is equa l ta the frequency difference betwee
two test tones and these products a ppear as th
3rd, 5th, 7th , etc., starting ea ch side of the test to nes
AJ. harmon ics of sing le-tone sig na ls appear at

multiple of the fundamental tone.

A-Pha sing ty pe s.s. b. transm itte r with 2 kc single
to ne. The test to ne is 2 kc to the left of the ca rrier.
The unwonted sideba nd is at 2 kc to the right 32 db

d own (- 20 db log sca le).
B-Some a s A with di splay e xpanded on log sca le.
Ad d ing 20 d b to read ings indicates carrier suppressi on
at zero-refe re nce is - 45 d b. Note more accurate
rea da bility of 2 kc: sig na l on unwo nted side a nd the
visib ility of 2n d o.f. ha rm onic at 4 kc, 41 db down

on wanted side, 55 db down on unwan ted side.
e -Phasing type transmitter with 1kc and 2kc test
tones viewed on expa nded log sca le . The 3rd orde r
product appear at zero and 3 kc to the left . Differe nce
in magnitude of some relative products each side of
test tones is ofte n du e to incidenta l am plitude or
pha se modulation in va rious sta ges, causing a com­
ponent in one sid eband to add or subtract from its
counterpart on the other sideband. Unwanted-side-

bond suppression at l kc is better since the a.f. phase
shift network in the exci te r does not mainta in exe c
90 0 phase shift over the e .I. range. The 5th orde
I.M. is - 42 db at 4 ke to the left, but at the rig h
it is masked by the 2 ke unwanted sideba nd . The 9th
a nd 11th products a ppear at 4 and 5 kc to the right.

D- f ilter .type s.s.b. transmitter with two-tone test o n
expa nded log sca le. The 3rd order products are - 33
db at ze ro and 3 kc to the left. Unwanted sideband
is down 45 and 48 db at 1 and 2 kc respectively.
Carrier suppression is ma sked by the 3rd order

product.
E-Same a s D, b ut with p.o . driven to grid current
a nd flattopping. The 3rd order prod ucts have risen
to - 25 db, while the 5th and 7th have developed
01 - 35 db at 4 and 5 kc to the left and 1 and 2
kc to the rig ht. The 9th, 11th and 13 orders a lso
have a ppeared further to the right. The test tones

as employed for panoramic reception and
will be useful where a signa l ge ne rator is
not avail able or for analyzing low-level
stages . On-the-a ir signa ls under steady-sta te
condi tions a lso may be scrutinized if the
signal level is sufficient and if there is no
adjacent-channel QRM. For bench tests, a
short piece of wire should be used for an
antenna and if needed, an input at tcnuator
added to prevent overload ing the receiver

stages ahead of the take-otT point for the
Scanal yzer.

As for the SB-620 itself, the log-scal e
calibration was found quite accura te when
checked with a step attenuator, the resolu­
lion fo r analysis work work was better th an
the ra ting and th e sweep was suffi cienrly
linear for close correlation with the
equ idistant baseline calibrations. The high­
persistence C.Lt. provides excellent re-
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3rd order has nol noticeably increased , but th e 51h
has come up significantly at 4 kc (the relaled products
at the left are hidden by the unwented.sidebc nd

signa ls).
I and J -Envela pe displays of G and H respect ively
as obtained with an oscilloscope. Except for the d if­
ference in amplilude, to the e ye th ey appear th.
so me as for as linearity goes. Comparison with the
Scanolyzer displays indica tes the unreliability of e nve -

lope patterns.
K-In the expa nded d isplays, dissymmetry will be
noted at the left whe re th e slope is not as stee p. This
d oes not affect th e absolute value s, but merely lessens
the resolution and the visibility of the pips th erea t.
Unfortu nate ly, it was not until after most of the
pholographs were loken, tha t the cause of the fault
was discovered to be a poor ground contact with the
clip used to secure o ne of th e crystal hold e rs for the
350 kc filte r. Since this is not a normal condition, the
d isplay at K is presented to show the correct symmetry
a s o bta ined after the d ifficulty was corrected. Com-

pare symme try with th e d isplay C.
l -Displa y with the 50 kc. swee p-wid th ind ica tes perc­

sitic oscillations that e xte nd over a wide bond.

T"
u_ ...

II II

.en II

I'l ".. • II

I I I I • I I

ere not exc ctly 1 kc apart, hence the greater spacing
between pips. The test-tone signals on the unwo nted
sideband a t 1 and 2 kc are therefore still visible near
th e original leve l by the slight crook a t the left side
of the 5th and 7th order pips. By virtue of the la rger
I.M. pro~ucts, th e overall sideband suppression has
deteriorated considerably and the tote ! transmitted

bandwidth has likewise increased to at least 10 ke.
F- l kc single tone (o n opposite sideband thon shown
in pre'tious displays) with a poor·performance filter­
type e xciter. Carrie r su ppre n io n is only 30 db at the
zero reference . Sideband suppression at 1 kc is only
- ' 30 db at the left. The 2nd and 3rd a.f. harmonics
appear 38 and 42 db down at 2 and 3 kc on wanted

sideband a t right.
G-Same exciter as at F with two-tone test on - 20
db log sca le . Carrier suppression is sti ll 30 db, just
masking the 3rd product at zero. Unwanted side ba nds
at 1 and 2 ke to the left are - 28 and - 34 db

respectively.
H-Some as G , but wilh level raised a bit, thus in­
creasing the wanled and unwo nte d side ba nd signals
by th e so me amounl, but nole Ihal the carrier sup·
pression has deteriorated to - 24 db. AI the right Ihe

tention of a eomplete displ ay when the 2­
second sweep is used for analysis. With the
10 kc sweep width, occasional re-center ing
of the display may be needed , particularly
if line-voltage variations occur. At this
small sweep-wid th , adj ustment of the PtP­
CENTERING control is quite critical. but to
make th e job easier, repositioning by vary­
ing the tra nsmitter or receiver v.f.o . can be
had, as suggested previously.

From the test d isplays shown here, it
should be ev ident that fo r determi ning the
proper performance of h is gear, no serious­
minded phone operator should be without
test equipme nt such as the Heathkit SB-620
Scanalyzer which also provides panoram ic
reception for bandscanning with a receiver.
It is priced at $ 119.95 (kit). The producer
is The Heath Company, Benton H arbor,
Mich igan 49022.-W2AEF
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BY KEN "J U DGE" GLANZER,* K7GCO

Pallern Importance

The importance of the free space vertical
pallern cannot be over emphasized and it'
is the least understood. Far too much em­
phasis is placed on the gain of an antenna
which, while it is certainly important, does ,
not give the most important characteristic I

of the antenna. T his can best be illustrated
by the following example. The patterns of
typical dipole configu rations are illustrated
in fig. I. Assume that several colli near di­
poles are all fed in-phase and their "line of
sight" gain is 10 db over a single dipole. As
illustrated in fi g. I the horizontal pattern is a
much sharper "fi gure 8" but the vertical

other operators with higher power an
higher gain antennas. The conclusion ofte
drawn is that the skilled operator has a bet
ter location.

Side by side comparisons of sign
strength, where skill is not a factor, can tel
a true story in many respects. Amateurs ar
constantly comparing signal strengths i
contacts and over a period of time a gene ra
overall performance level can be determined
One of the so-called "acid tests" that ha
proven valuable is who gets the DX stat io
firs t in the "pile-ups." However, when th
competi tion is the keenest a power facto
someti mes creeps in and again invalidate
the comparisons. Sometimes even the bes
of frie nds will hold out a bit on each othe
so even they aren't sure how they reall
compare._lOdb

GainI

T~ Vie .

-

fNo.l
",

18'

f
f
I

.... 2 I

l A'

S ide Vie.

Fig. 1-Free space patterns of several collinear
dipoles ha ving 10 db gain. In A, circle # 1 as
viewed from the end of the dipoles shows the
vertical ga in pattern of a sing le dipole . Circle # 2
is the vertical gain paMern of collinear dipoles
with a 10 db gain showing an increase, but no
chonge in directivity. In B, the top view of the
collinear d ipoles, the horizonta l patterns for the
single dipole (# 1) and the colinear (# 2) with

10 db gain are shown.

R DlCfINGan an tenna's perform­
ance at a certain location entails many con­
siderations such as the power level, height,
ground terrain and conductivity, to mention
just a few. Some antenna sites appear to be
exceptional and often are. Sometimes they
are just average or even below average for
no apparent reason. How and by whom the
location is evaluated is another considera­
tion. Many times, skilled operators with low
power transmillers consistently outperform

· 202 South '124th Seattle, Washington 98168.
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free space pattern ( H plane) is still the same
as a single dipole, a circle. Although the
antenna has 10 db gain , it has no vertical
directivity and this is a serious disadvant age

I except for high angle radiation on the lower
frequencies.

Now assume a number of dipoles arc
again fed in-phase but stacked one on top of
each other until a line of sight gain of 10 db
is aga in ohta ined as illustrated in fig. 2. The
bea;" width of the horizontal " figure 8" is
unchan ged despite the I0 db gain. The
vertical pattern is now a very sharp "figure
8" as a result of the vertical stacking. Both
configurations have the same gain but the
performance of the two antenn as will be
substantially different at 1000, 5000 or
15 000 miles awav, The antenna with the, .

vertical stacking will have the stronger sig­
nal at a distance because most of the energy
is concentrated into the lower angles of
radiation. Whenever a gain figure is quoted
some description of the vertical and horizon­
tal oatterns should al so be given.

Although the previous example is an ex­
treme case, even minor improvements in the
vetrical free soace patt ern appear to give
heneficial results. An example of this is the
Qu ad antenna. The Quad has proven itself to
he an effective OX antenna yet its actual
line of sicht gain is sliehtlv over 4 db. The
horizontal pallern is noticeablv wider than
the average 3-element beam. The Quad is

"
actua ll v a stacked arrav of two half waves
in phase spaced one quarter wavelen gth
apart. This is far from optimum spacing,
however. the ve rtical pattern sharpens bene­
ficially and is the principle reason for the
good performance of the qu ad. An eighth
wave at each end of each half wave is bent
down or up and results in a slightly broader
hori zontal pattern . The sharper vertical pat­
tern is obtained at the expense of the
horizontal pallern and is a step in the right
direction for effective long haul communica­
tions.

Another example of this is the popular
, "ZL Special" 2-element all dri ven arra v. The

hori zontal pattern is a cardioid of about 4
db gain. Yet the antenna is outstanding on
long haul communication. The answe r again
is to be fo und in its vertical pattern. Vertical
patterns are much sharper in all-driven ar­
rays, another being the 8JK array. The 8JK
array is an effective antenna on the low as
well as the high frequencies as a result of
the sharp vertical patt ern.

Ground Conductivity

Another impo rt ant factor in an antenna's
performance is the ground conductivity.
When an antenna works over a perfectly
conducting ground the reflected component
(equal in amplitude ) combines with the free
space patt ern and reshapes or alters the pat­
tern with definite lobes and null s. The new
lobes arc 6 db stronger than the free space
pattern in the vertical plane .

Locati ons where the antenna works over
salt water have always proved to be out­
standing du e to the high conductivity. In
such areas vertical antennas have proved to
be outstanding performers and in many
cases even bett er than horizontals. Antennas
work ing over salt water (liquid copper)
approach ideal laboratory conditions in na­
lure about as close as possible. The angle of
radiation patterns over perfectly conducting
ground are closely duplicated in many re­
spects.

Vertical Antennas
Vert ical an tennas th at arc 3;.\ wavelengths

long or less al ways have one radiat ion lobe
close to the ground or water regardless of
their height above ground. The reflected
component of a vertically polarized wave
suffers no phase reversal (in an ideal case )
upon reflection and therefore is in-phase
with the direct component , forming a lobe
next to the ground. At higher angles where
the reflected component is out of phase with
the direct component a null is formed in the
vertical patt ern.

Experi ments with 2, 3, and 4 clement ver­
tical beams on 20 meters over a period of

••
o

No. ~~,

I 1
, 0/

T
~" 2 o

o
o

( A I (6)

Fig. 2-The side view of stocked dipoles, in pha se,
is shown in A. Pattern # 1 is the vertical pattern
of a single dipole and # 2 is the vertical pattern
for the phased stocked dipoles 0 0 db gain)
showing exceptional vertical directivity. 8 shows
the top view of stacked dipole horizontal pattern.
Pattern # 1 is the horizontal pattern for the single
dipole, the conventiona l figure 8. Pattern ~2 for
the stocked dipoles is a lso a figure 8 With the

some beam width but higher gain .
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Fig. 3- The a ntenna view from W7YGN. This has prove n to be an outstanding antenna site wltl­
Puge t Sound below for a grou nd plane. The view is no rthea st with the Space Needle looming up in
backgrou nd. Weak ox stations have been heard here when not heard e lsewhere in Seattle. Directly

north is the antenna sight of W7FA .

Fig. 4-This is the antenna view a t K7GCO. With eq ua l antennas and power, signal reports have
averaged 6 db higher tha n those of W7YGN. l ake is fresh-wetee. Horizon appears curved because
the camera was tilted down. View is Northeost. To the southwest the la nd slo pes up. This site has
proven to be one of the most effective in the US a s unusua ll y strong signal reports have been

received from Europe with simple a ntennas a nd 1 KW power on all bands.

Fig. 5.-This was the antenna view from W7FA. The sa lt water of Puget Sound below provided an
excellent g round pla ne (liquid copper) and the signa l 'Stre ngth reports were a lwa ys outstanding.
West Seattle is across the water and was the a nte nna sight of W7YGN. One e nd of a 75 meter
folded dipole was connected to the 20 mete r beam tower and the other end down on the beach
for a "Slantindicula r" polarization. This antenna gave outsta nding results. W7FA was probably the
only west coast station that heard Zll ABZ from he Kerma dec Islands on 75 mete rs on April 18, '58.

This is the ultimate in antenna sites.
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years by W7DND have shown that the 3
and 4 element beam's free space vertical
pattern is apparently too sharp for effective
communications. The sharper the free space
vertical patterns the lower the main angle
of radiation and less energy in the higher

I angles. omparison with K7GCO and with
stations in Europe have confirmed this ob-

I servation. Other facts may have influenced
the results but every effort was made to
make the comparisons as accurate as possi­
ble. The salt water bay next to W7DND's lot
was not pure salt water due to the fresh
water streams flowing into it. This results in
a much lower conductivity but still much
better th an the highest ground conductivity.

Other tests at W7DND also show that
stacked Lazy H antennas of horizontal polar­
ization working over salt water apparently
do not suffer from too sharp a vertical pat­
tern. One reason may be that regardless of
how sharp the free space vertical pattern
may be with hori zontal antennas there is
never a lobe next to the ground due to the
180' phase shift suffered by horizontally
polarized waves.

Horizontal antennas require height and/ or
stacking to develop a low angle of radiation
and a sharp vertical pattern. Vertical an­
tennas do not have to be high or stacked to
produce a low angle of radiation or a sharp
vertical pattern and this is a big advantage.
An antenna's E plane pattern is generally
sharper than its H plane pattern so a vertical
antenna will generally have a much sharper
vertical pattern than the same antenna hori­
zontally polarized. Unfortunately. vertically
polarized waves are attenuated more over
lossy ground than are horizontally polarized
waves. Vertical antennas are more prone to
noise pick up which is also a major dis­
advantage. However, 2 and 3 element verti­
cal beams over comparatively lossy ground
have proven very effective. The ''Twin Ten"

I array for 10 meters is an example of this.
, The antenna site of W7YGN, shown in

fig 3, appears to be one th at couldn't be
~ improved upon with the salt water of Puget

Sound below. Although it has proven to be
I an exceptional antenna site , the one at
I K7GCO shown in fig: 4 seems to have the

edge on all bands. The ground slopes down
to the fresh water lake at about a 30'

I angle. T he power lines in the antenna's field
about 80 feet away do not appear to affect
the signal but that would not be known con­
clusively unless extensive checks were made

with the wires removed.
Generally speaking, a rule of thumb has

been offered that if the obstruct ions do not
cause a change in the s.w.r, as the antenna
is rotated, their effect is negligible. The
higher the gain of an antenna, the more
effect a metallic obstruction will have on
the antenna's major lobe as the reflections
will be stronger and the beams tuning, phas­
ing, etc. , becomes more critical. Obstruc­
tions on the same level and of the same
polarization will have the greatest effect on
the antenna.

Antennas are affected very little by other
antennas that are resonant higher in fre­
quency. The low frequency beams in a
stacked array are virtually unaffected by the
smaller beams. The smaller beam's vertical
pattern is affected by the larger beams to
some extent, and if they are mounted too
close it will show a change on the horizontal
patt ern, s.w.r., resonant frequency and band­
width. The larger beams act as a partial
screen or ground or sky plane. The vertical
radiation from a yagi is small and decreases
with increased gain.

Radials
Radi als under an antenna are most useful

when the antenna has a high angle of radia­
tion such as a hori zontal dipole on the low
frequencies. The major part of a yagi's
vertical pattern doesn't reflect off the ground
much closer than a 45 ' angle projected
down from the antenna and all the way to
the hori zon . So the neighbors lot and house
wiring, plumbing etc. have more to do with
a beams's resulting vertical pattern th an does
the area immediately under the antenna.
The pattern is scattered, twisted, deflected,
reflected and absorbed so that any similarity
between what it would be in an ideal case is
small. The effec t is more serious on a re­
ceived signal as nothing can be done about
it. When transmitting one can often make
up for the disrupted pattern with high
power or a high gain antenna. Generally
the two balance out but several instances
have been observed where one station al­
ways received better signal reports than
others but had the most trouble receiving
other distant stations due to low signal
strength . High power was usually the answer
but it can also be a receiver in need of align­
ment. Many questions will be answered
some day when some one develops a way
to see the r.f. field of an antenna. •
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A NEW YEAR REPORT
BY GEORGE ]ACOBS,* W 3AS K

D fSPITE so me disappoinl ments,
it is a lmost certain that the fifth radio arna­
leur satellite in the OSCAR series will be
launched somet ime during 1968, with the
honors in a ll probability going to an Austra­
lian-built satellite.

A USTRALIS-OSCAR, containing beacon
transmitters in the two and ten meter ama­
leur bands, arrived in the Uni ted States dur­
ing J une of last year'. A redesigned replace­
ment fo r the satell ite's command receiver
arrived at Project OSCA R headquarter dur­
ing lat e December, and A USTRALIS-OSCAR is
now undergoing fin al system and envi ron­
meni al tests prior to acceptance for launch .
It is expected thai the sate llite will pass these
tests wit h fl ying colors. Launch arrangements
have not yet been completed, but Project
OSCA R headquarters is hoping for a sum­
mer, or earlier date.

• 11307 Clara Street, Silver Spring, Md. 20902.
1 For technical details see "AUSTRALIS·QSCAR
Arrives in USA", CQ, Aug. 1967, page 32.

Bill Browning, G2AOX, has his equipment all
ready to go for OSCAR·S. Bill tracked each of
the previous four OSCAR satellites, and gener­
oted some of the most occurate orbita l pred ictions

fo r these satell ites.

36 • CO • February, 1968

T he hoped-for 1967 launching of the
EURO-OSCAR" communications satellite did
not take place. T he satellite, buil t by Euro­
pean radio amateurs under the sponsorship
o f Region 2 o f the Interna tio nal A mateur
Rad io Union and under the leadersh ip of
Karl Meinze r, DJ 4ZC, encountered mechani­
cal and electron ic difficulties during its test­
ing period at Project OSCA R headquarte rs.
T he sa telli te has been returned to Europe,
where it is now undergoi ng redesign.

When the sa tellite has been redesi gned. it
will contain a two meter translator similar
to the one that o perated aboard OSCAR-3 ,
and beaco n-telemetry transmitters in the am­
ateur two meter and 432 me ba nds. If all
goes accord ing to plan, the redesigned EU RO­
OSCAR satell ite should be back at Project
OSCA R headquarters in Cali fornia later
th is year, and there is a possibility that it
too may be launched before the end o f the
yea r.

Projects ARIES and 2·10

The huge A RtES-OSCAR satellite,' which
was to contain a two meter translator and
beacon tran sm itters operating in the 144 ,
220, 432 and 1290 me amate ur bands, will
not be completed. Project OSCA R headquar­
ters sadly reports that the project has been
terminated , due primarily to the untimely
death of Ewell Carter, WA6ZIG, who spear­
headed the project for the San Fernando
Valley Rad io Club of Califo rn ia. The part i­
all y built satelli te has been dismantled, and
all donated material has been returned.

AI Project OSCA R headqua rters, slow bUI

I For technical details see "EU RO·QSCA R Satellite
Favored to Win OSCAR-5 Race", CQ. May. 1967,
page 23.
aSee "ARI ES· Another Communication Satellite
Planned (or the OSCAR Series", CQ. Sept. 1966,
page 29.

See page 110 for New Reader Service
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lito, LU2 EW shown tuning-up his home-brewed
two meter station with which he plans to com­
municate through OSCAR satellites fro m his aTH

neor Buenos Aires.

construction of OSCAR satell ites, and to main­
tain the radio equipment at the headquarter's
stations.

Projects OSCAR headquarters reports th at
the membership campaign has been moving
along very well, and that the number of
contributing members is nearing the 200

[continued on page 100]

In the roc k on the rig ht is the 260 watt, "44 me.
transmitter used by EAAAO to successfully com­
plete more tha n a ha lf dozen two-way asos
through OSC AR-3. Two British vhf receivers a nd
a home made vhf tra nsistor receiver a re among
the equ ipment on the main table. The trophy's
attest to the many contributions made by EA4AO

to amateur rad io.

Join Project OSCAR

All of the radio amateur-buil t OSCAR satel­
tes are "free-access", that is they are availa­
le for the use of radio amateurs and ama­
ur space listeners in every country of the
orld on an equal basis. It is not necessary,

o be a member of the Project OSCAR or­
anization to participate in the project. For
e past few years, however, there has been
campaign to increase the number of con­
ibuting members in o rder to raise sufficient
nds to cover the operating expenses at the

reject's Foothill College, California head­
uarters. Money is needed for, among other
ings, to send out periodic newsletters, to

nswer a large volume of mail, to organize
rojects, to lend material assistance in the

teady work continues on a two-to-ten meter
ranslator satelli te. The electronic section of
he satellite, being buil t under the direction
f Marvin Wahl , W6FUV, has been com­
Ieted and is now undergoing preliminary
round tests.

I The 2- \0 OSCAR satelli te will contain a
ranslator which will receive two meter sig­
ials from ground sta tions and retransmit
" em on ten meters. The satelli te will also
lontain a beacon-telemetry transmitter oper­
fting in the two meter band, and possibly a
lecond one in the ten meter band or on 432

rc.
It is too early to say whether or not the

-10 OSCA R satellite will be completed dur-
g 1968, bu t in all probability it won't be

vailable for launch until 1969.
Despite the unfortunate termin ation of

RIES project and the need to redesign the
URO-OSCA R satelli te, the possibility for at
ast one launch of a radio amateur satelli te
uring 1968 looks quite good.

OSCAR Bulletins

One of the best ways to keep current on
SCAR activit ies and progress during 1968
to monitor the weekly bulletins transmitted

y W6ASH of Project OSCAR. These bulle­
ins, conta ining up-to-the minute news about

SCAR projects. are transmitted on c.w. at
pproximately 18-20 wpm. every Thursday
vening at 6 P.M. PST on 14.030 mc, and at

P.M. PST on 7.015 mc (Note, these times
orrespond to 0200 and 0500 GMT on Fri­
ays) . After each transmission, W6ASH
tands by on frequency for any questions or
affic for Project OSCAR headquarters.

e page 110 for New Reader Service February, 1968 • CO • 37
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FURTHER NOTES ON

MIXER

SPURIOUS

FRE UEN Y

ANALY IS
By JAMES G. LEE,* W6VAT

SINCE"Mixer Spurious Frequency
Analysis" was published in CQ September
1965 1 subsequent discussions by m ail and in
person with hams have disclosed that the
original article perhaps didn't pay enough
attention to the overall concept of using
the charts in equipment design. When using
th e charts, it is possible that a design can
be done with only one or two birdies-and
rather th an scrap the whole concept- if
these bi rdies can be eliminated or diminished
greatly by ci rcui try, then the design could be
a ve ry practical one. So let's consider some
areas where steps can be taken to reduce
certain birdies, provided there are not too
many.

Oscillators

Any receiver or transmitter can have one
or more fixed or tuneable oscillato rs. They
will be q uite strong local signals and there­
fo re all ha rmonics of the fixed oscillators
should be calculated as well as all harmonic
ranges of the tunable oscillators to see if any
fall into the desi red transmitting or receiving
ranges. Note that no other frequency is in­
volved (o r it is considered to be zero fre­
quency, if you prefer ) . This is one subtle ty
of the charts that is not immediately ap­
parent.

For ex"mple, the Heathkit catalog de­

• Box 357, Cupertino. California.
1 Lee, James G ., "Mixer Spurious Frequency An­
alysis," CQ, September 1965, page 42.
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scription of the SB-400 gives a value fo
oscillator feedthrough mixer products of 5,
db below rated output except for a eros
over at 3910 kc which is 45 db down. Co
lins Rad io Company does not recommen
using the 75S-3 receiver between 5.0 an
6.5 me. Why? Because birdies are prese
in the 5.5 to 6.5 me range and there is a
ever present second harmonic o f the tu~

able 2.5 to 2.7 me h.f.o. in the 5.0 to 5.4 m
range. A check of the remaining spectru
covered by the 75S-3 will show no birdi
al though there are some close approache
These will be outside the tuning range an
therefore will not be heard.

Tuned traps can be used to eliminate th
higher order harmonics of fixed oscillato
which may be troublesome. A built-in 10
pn" filt er can he used on a tunable h.f.o. t
reduce higher order harmonics. This usuall
requi res the best in filter termination, shiel
ing, and decoupling, since the filter element
won't do the job all by themselves. Eve
such th ings as fil ament wires can cond uct
small amount of signal out into the chassi
area where it will eventually cause troubl
Because of linearity considerations in ba
anced mixers and product detectors, lac
oscillator levels can reach I to 10 volts a
more. It becomes difficult to sh ield and filte
these relat ively strong local signals.

Crystal Types

There has been at least one instance a
a ham receiving an FCC QSL fo r a birdi
which the charts said should not have bee
th ere. However, digging a little deeper int
the particul ar transmi tter showed that on
of the fixed oscillators in th e ci rcuit wa
using an overtone crystal. These crystals ar
processed so as to maximize their output a
a certain overtone, but the crystal can stil
have output on other overtones. Also, as th
crystal ages, it can shift its mode of oscilla
tion slightly so th at it actually has equa
output on two adjacent overtones. Appar
ently thi s crystal was giving suffici ent outpu
on two frequencies to allow proper outpu
and a spurious output near th e desired tun
ing range but just outside the band. Tunin
the v.f.o, showed the birdie crossing a ve
the desired signal about 20 kc inside th
band . T he lesson here is th at if you con
template a design using overtone crystals b
sure and check the adjacent overtones t
see if they m ight cause trouble sometim
in the future.



(I + V')
Ldh = 10 log 10 4V

where: L is the loss in db.
V i~ the V.S.W.r. at the frequency of

mterest.
T o give you some feeling of this loss, when
you have a V.S.W.r. o f 40 compared to your
resonant frequency, the antenna is offering
10 db o f attenuation to signals at this fre­
quency.

If you a re now thinking o f trap-type an­
tennas and mobile whips, congratulations.
By virtue o f their restricted frequency re­
sponse, th~y can significantly reduce spuri ­
ous rad iat ion far from resonance. Since
many hams sacrifice efficiency off-resonance
to ga in mult iband operation in a small space
by usin g " loaded" ante nnas, some o f them
may be gett ing something for nothing. They
may not b.e periled by FCC QSL's fo r spuri­
ous radiations SImply because they are using
a high Q antenna.

So it depends upon what you are trving
to do and how you intend to do it. The ham

[continued on page 102)

as gain or attenuation is concerned. If the
thoughI is beginning to occur to you that an
antenna can act as a filter, you're right.

Of the four ways an antenna can func tion
as a filter, IWO are o f importance to the ama­
teur. They a re off- frequency mismat ching
and off-frequency de-focusing. With the lat­
ter effect, although the Yagi will show 0 db
gain. over a d ipole at two side frequencies,
it will not have the same radiation pattern it
does at resonance. The directors and re­
flectors will look like chunks of metal and
front-to-hack ratios won't mean anything,
Just what the pattern will look like is very
hard to say.

Off-frequency mismatching means that
power at frequencies far removed from
resonan ce will be reflected back down the
feedline fro m the antenna and so will not be
radiated. The Yagi can have quite wide
~ariation in mismatching (v.s.w. r.) depend­
mg upon design ' . It is possible to write
down a resonable expression for just how
much filter action this mismatching con­
tributes 3:

2 "Building a w ide-spaced 20 Meter Rotary Beam ..
CO, April 1950. .
3 "The Antenna as a Filter Element" T echnical
Bulletin, Vol t, Nu mber 7, White Electromag.
netics, Inc.. Bethesda, Md.

Coils
Coil Q's are different between transmitters

and receivers, The lo aded Q of a properly
~esigned transmitter tank coil is generally
rround 10 to 20 depending upon a number
pf factors, The usual receiver coil lo aded Q
,s only about ~alf the unloaded va lue so that
It m ay be as high as 30 to 75. When a birdie
is heterodyned down to a lower frequency,
uch as the i.f., it remains the same distance
way frequency-wise. Co nsequently, it suffers
uch more attenuation passing through the

.f . coils because it appears so far out of the
andpass o f the Lt. am plifiers.

In the transmitter, if a tuned circuit has a
loaded Q of 12 at, say 7.2 me, the total
bandwidth be tween the 3 db points is 600

c. Thus any bird ie between 6.9 and 7.5 mc
ill have less htan 3 db attenuation by the

uned c ircuit. In fact, a birdie within the
ange of 6.6 to 7.8 mc ( twice the 3 db band­
idth) will have only about 9 db attenua­

io n. This is because, generally speaking, a
ingle tuned c ircuit has only about 6 db
o re attenuation each time you double the

andwidth .
Bandpass couplers offer more attenuation

utside the 3 db bandwidth points but they
re more complicated to tune and align
roperly. This is ach ieved by a reduction of
ttenuation to signals close to their resonant
enter frequency. Thus, birdies close to the
utput frequen cy can receive essentially no
ttenuation at a ll. This is the price you pay
or the flat response. Bandpass couplers seem
o be used mainlv at the output of mixers.

Antennas

There are other ways to get more attenua­
ion for unwanted frequencies. For example,
sing an antenna tuner is not only desirable
rom a matching and anti-T Vl standpoint, it
s another way to get add itional selectivity.
he type of antenna used can also have a

lignificant bearing on the problem. Most
full size dipoles and Yagi antennas a re rela­
.ively b road-band antennas compared to
!hetrapped or lo aded ante nna. Thus the rig
deslgned to operate into a full size ante nna
jIlust have a few more precautions taken in
~s design .

At its resonant frequency, a Yagi will
ho w gain over a Y, wave dipole, but at two
requen~ i e s . on either side of this frequency,
he y a?, WI ll show 0 db gain over a dipole.
. birdie at o~ near these side frequencies
,II see essentia lly a resonant dipole as far
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SAVE
YOUR

BY R. A. GA NN ,* W5TLY

FRON
HAR

Described below is a simple a .c. line automatic cutoff device that is tied to the
bios circuit of the linear amplifier . When the bios foils, the a .c. line is inter-I
rupted.

.. S AY ED, you sure do have a
boom ing signal this morning. How are you
and the fa mily this day? By the way, I have
the linea r on this morning, and-well, it just
happened again. The cut-off bias is gone and
in stand by th e plate current is too high .
Plat e voltage is about 1800 and th e 8 11
plat es a re about to melt."

Well this is how it all started. Many of
th e linears in opera tion today operate with
th e p.a. tubes biased to cut off while in
STANDBY. This bias may vary from a few
volts to three or four hundred. When the
amplifier is keyed, the bias is changed to the
proper value for linear operation. So fa r so
good.

Well, the linear has been wo rking fine for
a few weeks or months; you turn the rig on
for warm up, tune around for a CQ or some­
• Box 40357, Everman, Texas 76140.

•

one to break in on. Yo u loo k at the plat
meter of the amplifier. Golly-what'
wrong? The plate current should be zero 0

close to it with the linear in stand by. Is th
linea r keyed? You hope not, because th
exciter is not keyed. Say, the p.a. plate i.
higher th an it is even wh en the linear i
keyed. I had be tter turn this thin g ofT. 0
second thought , let 's key the excite r and se
what happens. Well what do you know; th
p.a, pl ate current goes down to its norma
static condition when it is keyed . O K, I wil
go back to receive condition- there it goe
again-way too high. So the linear is turne
off, unplugged from the wall, removed fro
its cabinet , and work begins.

Well , the trouble was not hard to find
Two resistors, 1 diode, and I filter capacito
were shot. Not too much expense, and every
thing is operating O K again .

,
\-

Interior and exterior views of the control box show the simple construction and

40 • CQ • February, 1968
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Lone Cord
From A~

I was not so lucky the next t ime. [ left the
ncar turned on for about 3 days: [ had
~ i led 10 turn it ofT after the contacts the US'H
lther day. The line fuses were gone. but so
fas the plate tran sformer and the bias
esistors again. There arc several reasons
~hy the plate transfo rmer could have burned
rp, but we need not go into that. By the way.
I cost abo ut $65.00 to repair the linear.IWith all this behind me. [ decided to use
,n old commercial trick. and rig up some­
fl ing that would cut ofT primary power when
lo rmal bias was gone.

•
••

~

i J .
:1)::; I

I

" I

OOI .~tT I
I, I

51 t- I
Co
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I

:
,

ItI '.
I

To BiOi Supply
in Amphl .er

AC P IUQ

3-W Ol f r-<I~O~'>-. 1 <>-(.:::'Grounded
T",.

Make sure S, is tu rned to the OFF position
after K" and K , arc closed . If S, is left in
the ON position. K , will stay closed (ON)

all the time. an d re moval of bias from K"
will not cut ofT primary power to the linear.

This little un it works fine and good luck
if you decide to build one. •

10 0.

Fig. l - Circuit of a " sure-fi re " protector for a
linear r.f. a mpli fi er or a ny other circuit in need
of quick cutoff when the bias foi ls . Fuse current
rating used should be the some or slightly higher
than those used with the equipment be ing

protected.

Kl-11 5 volt a.c . d.p.s.t., 15 to 25 a . contacts.
Kz-d.p.s.t. relay with coil matched to linear bios

vo ltage.

Protective Circuit

T he basic diagram is fig . I . Lots of fa ncy
ircuits could be added if you wa nt to . bUI
his is very simple. Figure 2 shows the circuit
sed commercially to protect a collins 30L- I.
One thing to keep in mind is the coil re­

Istance of K". If your standby bias is. say 6
olt s. you should have a relay thai would op­
rate o n 6 volt s. Th is would mean a coil re­
islance mu ch lower than the 10K coil shown

fi g. I . The same would apply if your stand
y bias were 400 volts. T he 10K co il should
en have a series resistor so the coi l would

ot heat up.
Any type of hox that will hold the parts

ill work fine. Usc heavy wire. # 12 or # 10.
or the leads going to and from K ,. These
re yo ur primary power leads and you might
et a voltage drop if the wire is too small.
ou will have to run some type of lead from
e linear bias supply, includ ing a common

round to the relay connection for K". Pho­
o connectors work fine.

ON/M' · R[5ET I,,
H-er O~ :

I
I

Fig . 2-Circuit of the protective device as used for
the Co ll ins 30l·1 transmitter . The c .l.e. jack is
modified so that it provides the bios supp ly
voltage for Kz. Relay K1 is a Gua rdian # 220o-U
nod Kz is a Gua rdia n # 200 with a 5K or 10K

re lay coil .

I
I

"

Operotion
Operatio n is very simple. Connect the line

ord of the linear to J, . Connect the bias
ad to K". Sci S, in the OFF position. Plug
, in 10 yo ur 115 volt source. If all is work-

,ng. noth ing should happen: the linear should
?e dead. Turn the power switch of your
linear to ON. Turn St to ON. The linear
should come on. K , being activated by S,.
If your bias supply uses a tube rectifier. leave
~, on un til K " closes . If your bias supply
~ scs silicon rect ifiers. K '2 should come on im­

edia tely. When K" has closed. S, should be
laced in the OFF position.

Bias from the linear. through K" will keep
" closed until bias is removed from K".
ny time K" opens. K , will open and turn

fT the linear. D isconnect the bias from K.,
.evcra l times and watch the o peration cycle.

Februa ry, 1968 • CQ • 4 1



BY WILLIAM E. HOOD,* WlUSM

Upgrade your •receiver by the additional of a
Less than ten dollars.

crystal U . filter . Cost?

CRYSTAL filters are a luxury
found only in the more expensive receivers,
and for some unknown reason, most litera­
ture available to the ham and the tinkerer
shed little light on ' how to make them. The
advantage of having one is unquestionable,
especially witn the crowded conditions of

• Sr. Engineer Aide, Nationa l Radio Co. 41 Circle
Asbury Grove, South Hamilton. Mass. 01982.

Fig. l-Typical crystal filter curve at the 3 kc
bandpass. The rejection notch can be positioned

by the phasing control.

\
ItfJ[CTIOJI
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" " • o • " ..

Operation

Its operation is really quite simple to un­
derstand. Remember that a crystal looks,
electrically, like a series tuned circuit 'with a
very high Q. Also, the Q of the whole thing
depends on how you load it. Finally, the Q
determins the bandwidth. (Q= f/ hw ) Figure
2 is a schematic of the filter with part values
(for two i.e.'s shown in the caption. The crys-

I
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Construction

Alignment

O.K. So you build the thing and install it.
Now you have to align it. If you have a
signal generator you're lucky, but suppose
you don 't? Don't throw in the towel yet. A
true ham knows how to make do. You need
a steady c.w. signal. (No modulation ) . You
can use a v.I.o . if you have one. However, if
you're a poor man like me, use a cheap a.m.
radio! Set the radio within handy reach and
tune it to the top of the broadcast band.
Take a single wire from the antenna lead of
the receiver and let it dangle inside the case
of the a.rn. radio. You will lind a nice strong
c.w, signal somewhere around 2.055 me.

Peak up the can with the crystal shorted
out. Then tune C I for maximum o utput.
Now set R . for mi nimum resistance (widest- ,

6BA6, 12BA6, •
12AU7. 6AK5 t IC. To ")(-8 "y.

33K
on F"wpe 2

--- •
"lJ(~""'An

-_.
" Co>

;;;;;;JI'

• Rc"r. eoo 00'

r oo, 1.51<.

- _ v

••

J
lOOK

To A.G.C.

Fig. 3-Circuit of an i.f. stage that may be con-
structed if needed, as e xpla ined in the text.

I. '. CAlli ~
1I n:1t1lW.. C.llHC ITO't r'" 0

OtK ON'lIlCTlO
sn ~n ~ To Grid 01

I'I.-bi Of' I
,1 • Lost I.F.

St..,

"n~ • c,

~ ~

;J- r+ ..
• C<

~~
L,

••
? "C'f R,

Fig. 2-Circuit of the crystal filter. The parts
values for two d ifferent intermediate frequencies

are shown below.

240 ke 455 ke
C,-See te xt. C,-See text.
CI-46 mmf. C,-120 mmf.
C2-35 mmf trimmer. C2-35 mmf trimmer.
1,-6.8 mh r.f.c. 1,-1.0 mh r.f.c.
R,-1.8k R,-2.7k .

R,.-10k R,-750 ohms.

i
iI All parts for the lilter should be positioned
ito keep lead length at a minimum. Other­
wise you will have problems such as oscilla­
tion. You would be wise to build the lilter in
a 2x2 x3 " Minibox" and run shielded leads
to the tie points. Controls can be brought out
to the front panel by shaft extensions.
G round all your shields only at the lilter end
and then run a separate ground wire to the
com mon point in the i .f, section. If the
receiver has two or more i.f. stages, insert
the lilte r at the input of the last stage. If the
receiver has only one i.f, stage, use a larger
Minibox and build another as shown in lig. 3.

You will have to doctor one of the cans so
it can feed the lilter. My suggestion is that
yo u re move the can from the receiver and
mount it on the lilte r box. This will also leave
a convenient hole to bring leads in. N ow,
most i.f. cans have their tuning capacitor
buil t into the base. This has to go. If you
break away part of the base and remove the
grid lead. you can break off the lug which
connects to the internal capacitor. Then you
can build up the base again with epoxy
resin. If the can is tuned with a mica capa­
citor mounted where you can reach it, simply
cut it o ut and you're in business. See lig. 4

Ifor the details of thi s process.
. T he two capacitors, Ce' replace the tuning
,capacitor of the can. Unfortunately most
'manufacturers don't tell you what this
capaci ty is, so you're going to have to diddle.
T rail and error is the best method. Connect
the can back into the receiver with the capac­
itor re moved , tune in a strong station such
as a local broadcast station, and try different
values of lixed mica capacitors. The value
wh ich gives the strongest signal is your
resonating capacity. When yo u lind this
value, make each C; twice that amount.

tal is resonant to the i.f, freque ncy. The i.f.
transformer feeding the lilter has a heavy

i load resistor on it (R ,) . This makes the pass­
band of the tuned circuit very broad so the
lilter is the main controlling factor for that

:stage. When you don't want the sharp band­
I width the switch (S,) shorts out the crystal.
IA parallel tuned circuit (L, C , ) loads the
,crystal. The potentiometer (R 2 ) varys the
Q of the tuned circ uit, thereby controlling
the bandwidth. The variable capacitor ( C2 )

balances out the capacitance of the crystal.
The position of the notch is influenced by
.th is control.
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Fig. 4 (A)-Circuit of a typical iJ. amplifier before addition of the crystal filter. (8) Circuit
same amplifier with the crystal filter. Note the new grid return resistor for V:r, R9•

of the

bandwidth), unshort the crystal and peak up
the whole thing all over again . I will warn
you at this point that the tuning is very
sharp. When you throw in the crystal retune
your signal source. or the receiver front end.
Do it very carefully. With R" at maximum,
the signal will almost seem to ring. (I assume
you are using the c.w. oscillator) It will be
very critical to tune and will sound very
peculiar to one who is not accustomed to
crystal filters

The filter has the narrowest pasband when
the load is heaviest. This is just the opposite
to what you might expect. The caption of
fig. 4 gives parts values for 240 kc and 455
kc. The calculation of these values involves
a 101 of math. If vou are a whiz at math, or

•
have had a couple of years of college, you
will find the whole design process in the
Radiot ron Designer's Handbook. Otherwise
forget about computing it yourself.

The filter is not too difficult to install. Th
input can of the filter connects to the outpu
of the preceding i.f. stage. The filter is the
capacitivcly coupled to the following stage

otice that the bypass capacitor which wa:
at the low end of the can before installin
the filter is removed altogether. The resisto
to the a.g.c, line now goes directly to th
grid, thus providing a d.c. return path. Brin
a ground lead from the filter to a groun
point in the i.f. strip. Shield all leads con
necting the filter into the circuit. Ground th
shields only at the filter end and mount th
filter in a posit ion to insure shortest leads.

The crystal is of the same type used fo
frequen cy control. When you order it
specify a series resonance at the i.f. i re
quency. You can get one quite reasonabl
from Abbott Electronics, 85 Elm St. No
Woburn , Mass., if your local supplier can'
get it. •
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•Improves any
beam or doublet

Now you can improve your signal. also elim­
inate TVI and stray RF from feedline - with
Hy-Gain BN-86 FERRITE BALUN.

Broad band performance (3-30 MHz) makes
the BN-86 ideal for any beam or dipole an­
tenna. In addition it handles a full legal kilo­
watt with ease. Insertion and feed-through
loss are negligible. VSWR 1:1 (when termi ­
nated with a balanced 52 ohm load).

Here's a mechanically superior balun that
won't pull apart when subjected to the wind
whipping of a doublet.

When a beam or dipole antenna is fed directly
from a coaxial line, an unbalanced condition
exists impeding the transfer of energy to the
antenna. Th is is due to the fact that in an
unbalanced condition currents can flow down
the outside (shield) of the coax. These cur­
rents radiate and thus affect both the pat­
tern and the trent-tc-back ratio. In addition,
they cause TVI and drain away effective
power.

Balun Installed on Doublet System
Replacing Center Insulator.

Get the Hy-Gain Ferrite Balun, the greatest
balun under the sun, from your Hy-Gain
dealer. Or write: Hy-Gain Electronics Corpora­
tion, Dept. AC·I , N.E. Highway 6, lincoln,
Nebraska 68501.

Mount either
above or
below the
boom

The Hy·Gain Ferrite Balun corrects th is con­
dition while eliminating stray RF from the
feedline and supporting tower. The electrical
princip le of operation is similar to that of a
1:1 transformer. It is frequency independent
and will operate over all ham bands. Comes
complete with 2-way hardware - U-bolt for
mounting on the boom of your beam and
husky 1.4" eyebolts for use as center Insula­
tor on a doublet.

NY-GAIN'S FERRITE BALUN
HY·GAIN ANTENNAS; FOR THE MOST POWERFUL SIGNAL UNDER THE SUN

•
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PRESELECTOR CONVERTER

FOR MARS FREQUENCIES

BY MERIT ARNOLD,* W6NLO

T IE converter described below was
designed to fulfill the need for MARS h.f.
coverage when used with a "ham band only"
receiver. Some of the considerations fo r the
converter are as follows:
a) Frequency range 2.000 to 6.800 me,
b ) High selectivi ty prior to mixing.
c) Selection of parts shall require a mini­
mum of cash outlay, yet yield a high per­
formance and versatile unit without critical
circuits or adjustments.
·2451 East Vista Way. Vista, CaJfornia 92083 .

d ) T he output frequency shall be approxi­
mately 14 me,
e) T he local oscillator shall operate over a
wide frequency range without the need for
retuning.
f) An d. gain control.

Construction
The converter and power supply shown in

fig. I were constructed on a 7 X 7 X 2 inch
chasis. No special layout of components is

[continued on page l Oa]
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Fig. I-Circuit of a converter for MARS frequencies to be used with "ha m band on ly" receivers.
All resistors are Y2 watt. All capacitors marked ore in mmf. All unmarked capa citors are 0.01 mE

disc types .

I ,-Miller S-320-A
L2-Miller B-320-RF. (L1 and L2 may be salvaged
from an old broadcast radio having a short wave

band and dual 365 mmf varia ble capacitor).
L3-National XR-50 coil form. Wind # 28 Formvar
" two in hand" to fill form. Link consists of three
turns of hookup wire over cold end. Twist leads

between link and output connector.

L..-XR-50 coil from wound full of # 28 Formva r.

C1-Dual 365 mmf variable. Broadca st receiver
type.

Y1 - Crysta l, 8 to 12 mer frequency determined by
receiver tuning range and desired input fre­

quency.
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99 Z 5013

269599Z 5072 9 95

ELECTRON ICS
~

T '-, .

99Z5071

1688

ONE-STOP SHOPPING

FOR AMATEU R RAD IO ACCESSO R I ES~~E~~~
:r---....... LAFAYETTE MU LTITESTE RS

• •

".--....

RADIO
~

99 Z 5071"" "."" ".. ""..""."".."" " ".. "." " ""..""."."..""..""..""""""""", ,.""""" ".. "".." 16.88
99 Z 0 I08 .".. " "." "."" ".""."" " .." "."" " """""."""."."." "" ""." " ".""."". 1.95
99 Z 5072 """ "" ".. " " "".." "" "".".". ".. """" "".. ".".""."".. 9.95
38 Z 0 I 07".. ".""." " "." ""."".. "" ".. " " ".""."." ".".,,"",, "".". ". ".".".".. ""..""."".. ". .. 1.95
99 Z 5013..".""."" " ""..".". " ". ""."",,, .,,. ,.. " """.. " "".".." " "." ""."" " "."" " 26.95

19 Z 0901

- 21 ..

Only

DELUXE TRANSISTOR
ANALYZER KIT

ACCURATE
6-1 N-l TESTEROnly

PLUS
ACCESSORIES

38 Z OIOIW

DELUXE VTVM
WITH GIANT

I 6W ' METER

•

..

•

DC POWEP SUPPLY/BATTERY
ELIMINATOR

.. £' - -

Only 7 95 ~" .00" ...;:
Only 1695

99 Z 5068 99 Z 5074
LAFAYETTE RADIO ELECTRONICS

P .O. BOX 221 , SYOSSET, L . I. , N .Y. 1 17 91

POWER SUPPLIES & BATTERY ELIMINATORS
TRANSISTORIZED DC POWER SUPPLY
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RADIO ELECTRONICS

•
r

38 Z 0201

-.tI l"'. •1 - ._ ......... \ ...
.-~ .

• •\"
~.. .,
. r. '

• ... It .•

Only ~

_ 2 9 9 5

99 Z 2552

99 Z 4504

99 Z 5067

Only 9 9 5

LAFAYETTE
MULTI·LAB

7-1 N-' TESTER

Only

139 5

Only

199 5

SEMI-AUTO.
" BUG"

LAFAYETTE
DELUXE
PISTOL­
GRIP
POWER
MEGAPHONE

24-HOUR CALL-IDENT
TYMETER CLOCK

Only 2250

NEW! VERSATILE
TRANSISTOR AND

DIODE r::~~iTESTER '.. I

Only 3 9 5

99 Z 5021

99 Z 5020

99 Z 5075

RESISTANCE
SUBSTITUTION BOX

~ - --~

8 9 5

13 Z 2602 40 Z 9101

LAFAYETTE RADIO ELECTRONICS
P.O. BOX 221 , SYOSSET, L .I . , N .Y. 11791

• •

SUBSTITUTION BOXES
CAPACITANCE

UBSTITUTION BOX

Only 2 9 5

LAFAYETTE RESISTANCE-CAPACITY
~£.~\ SUBSTITUTION BOX

Only 4 9 5

. LAFAYETTE
, Ii ' B CODE PRACTICE

~ OSCILLATOR

., ~ J. Only 7 9 5
~::'.-!~~9;9Z 2560

24-HOUR ELECTRIC
WORLD CLOCK

Only

24-HOUR
TYMETER CLOCK

Only 150 0
40Z9102

l- - ~

,
I
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LAFAYETTE RADIO ELECTRONICS

P .O. BOX 221 , SYOSSET, L.I . , N .Y. 1 17 9 1

LAFAYEITE LAFAYEITE
SWR AND

..
DELUXE

FIELD WAVE-
STRENGTH METER

METER 99 Z 25 11 Only 7 9 5

Only
FULL-SIZE -"-.~.

9 7 7 ILLUMINATED ~ . .:.I
~IS-METER

,

Ii - I
Only 3 9 599 Z 2537 I

•
~

99 Z 2514

LAFAYETTE SWR BRIDGE -•

, SOLlD·STATE & RF POWER ~
" ..- , r:'"

EXTERNAL BFO METER " I ,

Only 6 9 5 Only 199 5 • -
99 Z 2502 99 Z 2508

LAFAYETTE
QUALITY MICROPHONES

A. "DCD" DUAL CARTRIDGE
HI-FI DYNAMIC MIC
99 Z 4597 $19.95
B. PA DYNAMIC P.T.T.
DUAL IMPEDANCE MIC
99 Z 4609 $12.95
C. QUALITY CRYSTAL MIC
WITH DIE CAST CASE
99 Z 4512 $ 3.95
D. ALL-METAL CERAMIC MIC
99 Z 4562 . . .. .. .. .. . .. .. .. .. .. $ 6.95
E. NOISE CANCELLING MIC
44 Z 4501 $ 4.25
F. BOOM MIKE/HEADSET
99 Z 2565 . .. .. . .. .. $ 3.98

F.

E.

D.

A.

B.

C.

RAD IO ELECTRONICS
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RADIO ELECTRONIC

99 Z 6254

LAFAYETTE INTEGRATED
I.F. AMPLIFIER MODULE

Only

3 75

LAFAYETTE
TUNER
THREE- • r--..

TRANSISTOR
SUBMINIATURE
AM BROADCAST

TUNER
99 Z9040

Only 7 95

LAFAYETTE 6 VOLT to 12 VO;
DC CONVERTER MODEL HB-5

•
Only

-, -; -, -.:-~0. "_.-_. -, --,-o- -.-. 0. - .

99 Z 308499 Z 9038

AUDIO AMPLIFIER
PUSH· PULL

1 WATT
4·TRANSISTOR

Only

6 95

ORDERS SENT TO BOX 221 , SYOSSET, WILL RECEIVE SPECIAL HIGH-SP
HANDLING. USE THE CONVENIENT ORDER BLANK BELOW.

NAME
STREET
ADDRESS

CITY/STATE

SHIPPING
INSTRUCTIONS, o PARCEL

POST

ZIP

O UNITED PARCEL
DELIVERY

DATE

o OTHER
(SPECl f Y) - - - -

PRICE TOTAL PR ICE
STOCK NO. QTY. DESCRIPTION PER ITEM DOLLARS CENTS

•

GENTLEMEN: TOTAL

I AM REMITTING $ IN
fOR GOODS

CHECK D , MONEY ORDER D FOR MY SALES TAX
(N.Y. RESIDENTS)

ORDER DESCRIBED ABOVE. PLEASE SEND TOTAL
ME YOUR GIANT CATALOGUE WITH MY AMOUNT

ORDER.
LAFAYETTE RADIO ELECTRONICS P.O. BOX 221 , SYOSSET, L . I. , N.Y.

DEP
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HTENIN

BENT T
BY HAROLD TUNE,* W8LZE

HEN you aren' t smart enough
Ito drive a car past a self-supporting, tip-over
[radio tower that stands nearly two feet from
,the edge of the driveway, it winds up with
a case of the "bends" and you need help.
A pair of sympathetic neighbors brought
know-how and the proper tools. What I
learned beyond "Don't hit the pole !" may
help yo u.
· 468 Molane Avenue, Akron, Ohio 44313.

I
•

•

Problem: Straighten a bent EZ-woy Tower after
striking it with a car. Forget making the XYL
understand how you. bent it when it is two feet

from the edge of the drive.

I

iSee page 110 for New Reader Service

I,

Basic tools are a hydraulic jack and a
piece of industrial rubber belting which in
this case is three inches wide and twelve
feet long. It is 4-ply transmission belting.
The old, hydraulic automobile jack has a lift
of Ph tons.

Getting ready is a two-man job. One man
presses the base of the jack against the base
of the tower opposite the inside of the bend
while the second man wraps the belting

Sol ution: A two-man job. Mount a hyd ra ul ic jack
against the base of the -tip-over tower a nd wrap
both with a piece of industria l rubber belting.
This one is 3" wide and 12' long. Note: Jack
won't work a s shown in this photo. The oil runs

out.

This is properly mounted jack a nd belting befo re
stra ightening. The pump handle must be a bove
the jock body instead of a s shown in photo # 2.

February, 1968 • CQ • 51



VANGUARD LABS
196--23 Jama ica Ave., Dept. C, Hallis, N.Y. 11425

beltin~

sledg~
,

I

Pound the bends by hitting the rubber
with a heavy machinist's ha mme r or

hammer.

Nearly stra ig ht now. Pound cross members ca re
full y so as not to break welded joints. Finish b
cleaning cracks and breaks and painting the
with prime coat and finish ing the whole towe

wi th aluminum point.

around both the base of the tower and th
top of the jack. The seco nd m an then lap
the end of the belting and fastens the
tightly with C clamps.

Then one man pumps the jack to stretc
the belting as tightly as possible, Either rna
then beats the outs ide of the bend with
sledge hammer. As each blow snaps th
resil ient metal nearer its straight position
the rubber belting snubs the bends to pre
se rve the gains that are m ade,

Little-by-little then, a nd with judicious re
locations o f the jack and the rubber belting
the bends straighten out. Care must be use
when striking the zig-zag members so as no
to break loose the welded joints.

Any cracks or breaks in the galvanizin
are then cleaned a nd painted with prim
coat and/ or aluminum paint to stop rust

T owers without ground posts will straight
en out in a similar manner by using channe
iron of suffic ient size and strength as
"base brace" for the hydraulic jack,

$279.95

• Radio Amateurs' Prefixes
by Countries !

• A.R.R.L. Phonetic Alphabet!
• Where To Buy!
• Great Circle Bearings!
• International Pos tal

Information!
• Plus mu ch- more!

GET YOUR NEW
ISSUE NOW !

Over 283.000 QTHs
in the U. S. ed it ion

$6.95
Over 13 5.000 QTHs

in the DX ed itio n
$4.95

~-~
See your favorite dealer or
orde r di rec t (add 25¢ f or
mailing in U.S., Possessions
& Canada. Elsewhere add
SOe).

RADIO AMATE UR 116 k
, c: a CC INC

Dept. C. 4844 W. Fullerton Ave.
Chicago. III . 6D639

,

,
•

" • ,

.,
" ,

WRlrEIOR
IRtt

BROCHURE!

VA NGUARl.l
MODE L 50 1 S H IP P ING COllECT

Mad. In USA COMPL ETE WIT H LE NS

SUB ·MINIATURE SOLID STATE

TV CAMERA
FOR CLOSED CIRCU IT OR AMATEUR TV

THE VANG UARD 501 is a com plete ly automatic
c losed ci rcu it televis ion camera capable of trans­
m itting sharp, c lear

h
l ive pictures to one or more

TV set s of your C otce vi a a low cost antenna
cab le (RG-59U) up to a d istance of 1000 ft . wi thout
the need for accessories or modificat ions on the
TV sets . The ran~e can be extended inde fi ni tely by
us!n g rtne amplifiers at repeated interval s or by
usmg radt c transmitters where regulat ions perm it.
There are hundreds of practical uses in b usiness,
hom e, school. etc . for any purpose that requ ires
you or an yone c hosen to observe anyth ing taking
p lace anywhere the camera is placed. Des igned for
con ti n uous unattended operation, the a ll-transistor
circui try of the 501 consu mes on ly 7 watts of
power.

• QSl Managers Around the
World!

• Census of Ra dio Amateurs
throughout the world!

• Radio Amateurs' license
Class!

• World Prefix Map!
• In ternational Rad io

Ama teur Prefixes

For Comp/e t. Specifica,ions Send For
O ur lIIustra'ed Catalog

Send your ord. r dir. ct to our factory

These va luable EXTRA features
included in both ed it ions!
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all EVAN SVILL E for

•
MODEL 18HT
D esigned f or 80 t h rou g h

10 M e t e r O p eration

•

RUGGED
DURABILITY

DUOBANDER
Model D810-15

Takes maximum legal power.
Delivers uncompromised total

performance on both bands.
Easily installs on rooftop

or lightweight tower.

Hy·Ga in's new Model 0810-15 is the pe rfect answer to
ex lmu m performance for both States ide and OX co ntacts.
uipped wi th famous Hv-Ge ln Hy·Q traps, the Mode l
1()'1 5 delivers uncompromised full-size pe rformance on
th bands. Exclusive Beta Match insures maximum tra nsfer
f energy for optimum per formance •. . o utstand ing Fie

tic. SWR less than 2: I e t resonance on both bands. Terrif ic
r sho rt skip this Summer ... the only answer for OX next
II.

The Mode l 0810-15 is simple to insta ll in min im um space
. . either rooftop or on a lightweight tower. Easily sta cks

an idea l co mpanio n for a 20 and 40 meter duobander or
ith 20 end/or 40 meter beams. Rotates wi th TV rotato r.
eavy gauge 13 ft . boom; longest element, 23 ft . Turning
d iue, 13.5 ft. Net weight , 38 Ibs. Withstands 80 MPH
inds. Model 0810-15 . . . $85.95 Ne t.

•-
•-•

••

I

r
r
Tr
Ir

.J..
L
J
I
I '

Insta ll ed on a mere 4 sq. ft. o f real

esta te, th is 50 ft. vertical red letcr fea­

tures automatic band select ion throug h

the use of uniq ue stub deco upl ing

syste ms which are impe rvious to the

wea ther and wear and effectivel y insu­

late va rio us sections o f the antenna

so that an e lectrical 1/4 wave length

(or odd multiple of a 1/4 wave leng th)

ex ists on all bands.

Hy-Tower . . . unq uest ionably the fin.

es t vertical system on the ma rke t to-

day. Rea list ica ll y priced at $159.50 Net.

WHERE CASH 15 KING
E STOCK COM PLETE LINE O F Hy-Gain AND MANY OTHERS. WE WANT YOUR BUSINESS. WRITE OR CALL,

EVAN VILLE;r
WILLIAM OGG - WA9RMO - PROP.

1629 S. KENTUCKY, EVANSVILLE, INDIANA PHONE, B12 _ 422-4551
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.5.8. Exciter

MeterAn

Front view of the exciter. The knobs marked Lock
ore the carrier balancing potentiometers; at center
there is the LSIl-USIl-DSB switch and at right the

Carrier Level and the Microphone input.

Transistorized

BY PIERO MORONI,* IlT DJ

This transistorized 3.5 to 4 mc s.s.b. exciter also provides a .m., d .s.b. and
c.w. output. It is a low power unit that is crystal controlled and uses the

phasing method for sideband suppression.

l you need a simple and low
drain s.s.b. exciter, this one could be an
answer. It can give you about 5 v.r.m.s, of
s.s.b, signal in the 3.5 to 4 mc band and can
be powered by dry cells since the total drain
is 50 rna at 12 v., or about v.. of the power
drain a 12A1'7 fi lament. The transisto", used
are inexpensive germanium types, made by
Philips in Europe and Amperex in U.S.A.
They can be replaced by equivalent types as
shown later. The only special component is
the three sections variable capacitor stolen
from a BC-455. The equipment necessary
for adjusting the exciter is available in any
ham shack.

Description
The phasing system 1 is used for sideband

generation at 2.5 me, A 2N348 transistor,
Q., is used as a crystal controlled oscillator
as shown in fig. I. The crystal is connected

• via1e Margani 28 , Firenze, Italy.
1 Stoner. D., "New Sideband Handbook," Cowan
Publishing, Port Washington. N .Y., page 79.

between the base and ground and the col­
lector is tuned at 2.5 mc. In order to develop
enough signal across the r.f. phasing net­
work; Q. is operated at VCE = IO volts and
IE= 9 rna, well below its maximum ratings.
The r.I, network is the ZLlAAX design and
it is fed by a link wound on the cold end of
the oscillator coil.' No correcting inductance
is used in series with the resistive arm, as
suggested in the original article. I thought of
adding this inductance, but the performance
of the exciter was already so good, that
I have not yet found the time for making
this refined adjustment.

The two balanced modulators are like
those described several years ago in Ham
News 3 and employed in many exciters, A
bifi lar coil ( fig. 2 ) is used as the tank for the
two balanced modulators. The s.s.b. signal,
at 2.5 me, is fed to the following mixer

t Earnshaw. L., "An Improved R.F. Phase Shift
System," Ca. November 1959. page 72.
• Ham News-SSB, Jr. Nov.-Dec. 1950, Vol. 5,
No.6.
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•

Bottom view of the
lower chassis. From
left to right you can
see the 2.5 me oscil­
lator, to the right of
the shield the bal­
anced modulators a nd
then the audio sec-

tion.

pedance source for the best network per­
formance

(QIl by a link wound on the center of the
coil • •

A front panel switch selects the sideband The net work is of the m-derived type; the
transmitted. In its third position no audio values are taken from an article that ap-
signal is going to one of the balanced modu- pea red • the Procedings of I.R.E.• Them
lators and the output is a double sideband corrected values were obtained by multiply-
signal. A potentiometer supplies a d.c. volt- ing the capacitor values by 10 and dividing
age to the operating balanced modulator; the the resistances by ten. This provided a lower

• • is so changed and we impedance network, which will is less sensi-carrier suppression
transmit signal. This • tive to the transistors input impedance load.can an a.m, carrier

unbalancing potentiometer is operating only The components used are standard ones
in the D.S.B. position of the sideband switch. with ± 5% tolerance. The resistors are \4

The audio section of the exciter has been watt metal fi lm type and the capacitors are
designed for high impedence microphones. polystyrene film. As shown • Table I,m
Therefore, the first stage, Q" is an emitte r standard values are paralleled to approxi-
follower and its input impedance is about mate, as close as possible, the design figures.
lOO K. It is followed by Q" an amplifier, and Each one of the two 90 degree audio signals
Qa, a phase spli tte r, which drives the audio goes to the balanced modulator through two
phase shift network. The collector and
emi tter resistences of the phase splitter 'Weaver, D. K., "Design of RC Wide Band 90

Degree Phase Difference Networks," P.I.R.E. April
transistor are 220 ohms, to get. a low irn- 1954, page 671.

Item Design Practical
Value Value

R I , Ra 56.27K 56K
R2, R. 10K 10K
R5 , R6 22.89K 22K

C I 5921 mmf 5,600 + 270 mmf
Co 33,310 mmf 33,000 mmf•

I Ca 14,560 mmf 10,000 + 3,300 + 1,000 mmf,
C, 1,501 mmf 1,500 mmf

I C. 8,448 mmf 4,700 + 2,200 + 1,500 mmf

C. 3,692 mmf 3,300 + 390 mmf

Table I.-A.f. phase shift network components. Resistors are \4 walt metal fil m, 5%.
Capacitors are 125 volt, 5% plastic film.
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Bottom view of the a mplifie r cha ssis. Fro m top:
amplifier, mixer, v.t.c. The coax lead feeds the

2 .3 mc s.s.b. signa l to the mixer.

transistors connected in a Darlington circuit.
Therefore the load across the audio network
output will be h",. times the balanced mO(1U­
lators impedance, where h,. is the trans­
istor's current gain. Any impedance
variation, which will occur with the audio
signal in the balanced modulators, will have
negligible effect on the phasing network per­
formance.

The 2.5 me s.s.b. signal is converted to
3.5 - 4 mc by mixing it with the v.f.o. signal,
which goes from 6 to 6.5 mc. Both signals are
fed to the base of the mixer transistor Q" .
The v.f.o, circuit is a modified Colpitts in
which the frequency determining elements are
well isolated by the ca pac itive divider which
feeds the transistor. The diode between base
and ground offsets the transistor reverse base
current (I, bo) , thus providing a better
stabili ty with temperature. The oscillator
supply voltage is stabilized at 6 volt by a
zener diode.

The v.f.o . frequency is tuned by one of the
three sections of a BC-455 variable
capacitor. Since the other two sections are
tuning two circuits in the 3.5 to 4 me band,
a padding capacitor is used in the v. f.o ,
circuit for tracking."

An emi tter follower isolates the oscillator
from the mixer circuit, thus preventing any
v.f.o. pulling. The mixer collector circuit is
tuned between 3.5 and 4 me as is the col-

II Langford Smith, "Radio Designers Handbook,"
page 1002.

S6 • CO • i-ebruary, 1968

lector of the following ampli fi er. This pro­
vides the good selectivity, necessary to get
rid of spurious mixer products from the
wanted s.s.b. signal. A certain amount of
feedback is permitted in the amplifier stage,
by the partially bypassed emitter resistor;
the ampli fi er is thus more stable, has better
linearity and the output level is still several
volts. (volts from the Hi-Z,O.8 volts from
the Low-Z output ) .

Construction

The exciter is built, as can be seen in the
photos, on two metal chassis. The bottom
one, 4%" X 3" X 8" contains the 2.5 mc
oscillator, the balanced modulators and the
audio section. The other metal chassis con­
tains the d. section consisting of the v.f.o.,
the mixer and the ampli fi er. The 2.5 me
oscillator is built on a 2" X 2" Vectorboard

Fig. 1-Circuit of the 3.5 to .4 mc band s.s.b. ex­
citer. All resistors are Y.2 watt. All capacitors with
values greater than one are in mmf and those
with valu es less tha n on e are in mf unless e ther­
wise noted. Ca pa citors marked SM are silver mica .

c, C2, C3, C" c, C,-See Table l.
C,-600 mmf, 5% silver mica .
C. A, 8, C-BC-455 variable capacitor.
CR" CR,. CR,. CR,-l N34A selected lor equal

forward resistance.
CR5-6 'volt 500 milliwatt zener diode.
CR,-1 N34 germanium diode or equiv.

l,-10 ph. 33 I # 32 e . closewound on ° 0.35"
slug tune d fo rm.

L2-3.36 ph, 12 bifilor turns # 23 e. o n a 0 .35"
slug tuned form. (See fig . 2 ,)

L3-2.28 «h, a modified 4.5 mc TV so und l.f. tmns­
formers.

L., L5-7 ph, modified 4.5 mc TV sound Lf. trans­
formers.

0 " O 2, 0 . , Os-p.n.p. low level c .I. transistors
RCA 2N1 75 or Phillips OC70.

0 3-p.n.p. 250 mw transistor RCA 2N270 o r
Phillips AS489.

Q •• Q,-p.n.p. 0.1. outpul RC A 2N 104 or Phillips
Oe72.

0 ,. Olr-p.n.p. r.f. transistors RCA 2N384 or
Phi llips AFl18.

Q " 0 10, O ll-p.n.p. low level r.f. transistors RCA
2N247 or Phillips AFl 16.

R" R2, R3, R. , Rs, R,-See Table I.
R,-100 ohms 5% nonind uctive resistor.
R" R,-Carrier Balance pots 1K, wire wound linea r

taper.

I
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Q. Q. Q. Q. Q. Q. Q7 Q. Q. QlO Qu Q••
Emitter 5.6 II 8.8 9.6 9.7 9.6 9.7 10 5 5 II II

Base 5.5 10.9 8.6 9.5 9.6 9.5 9.6 9.8 4.95 4.95 10.9 10.9

Collector · 0 8.6 3.2 0 0 0 0 0 0 0 0 0

Table n .-Voltage on the electrodes of the transistors. Figures are in volts, positive with
respect to ground.

A feedthrough capacitor is soldered on :
the rear apron for carrying the supply volt­
age; a feedthrough insulator is used for the !
3.5-4 me output signal. The top chassis is I

fastened to the bottom one by two screws. I
As can see in the illustrat ions, the variable !
capaci tor position is such that the whole I
generator can be fastened to a vertical panel. I

Adjustment

The adjustment is fairly simple. The first
thing do to is to check the whole circuit very
carefully. A wrong connection can damage
transistors since they are not so able to with­
stand overloads as were the 'old' tubes. But if
you have your transistors working within
their ratings, you will not experience any
trouble with their life. The testing equipment,
necessary for adjusting this exciter, can be
found in any amateur shack. A v.o.m, (or a
v.t.v.m.) , a grid dip meter and the station
receiver are necessary; an audio oscillator
and an oscilloscope will be helpful.

The tuned circuits must be checked for a
coarse adjustment, by the grid dip meter, dis­
connecting them temporarily fro m the asso­
ciated transistor. As you know, the transis­
tors junctions can load a tuned circuit so
heavily that it is often difficult to find its
resonance by the g.d.o. The only transistor
soldered to a tuned circuit is the 2.5 mc
oscillator, Qs- All the others are removable
so this step can be performed in few minutes.

The exciter can now be connected to a +
12 volt supply, free of hum,like that shown in

Fig. 2- Method of bifi lar winding inductor,

I I 'I 'I II 'II
I I I I I

I I I I I
I I ,I ,,' I

I
I I
I IL __ _ _ _

I
!

L,. I

2'2 "•
,

phenolic sheet 6 which also supports the
d. phasing network. The whole circuit is
separated by a metal shield and the supply
voltage enters by a feedthrough capacitor to
preventing any oscillator leakage.

The balanced modulator circuit is located
behind the shield. The two balancing poten­
tiometers are mounted on the same shield
while the other components lay on a second
1%" X 4Vs " Vectorboard strip and the
audio circuit on a third one, 2%" X 4Vs".
after the balanced. modulators.

To prevent any carrier leakage, the BC­
455 variable capacitor and its associated
circuits, are mounted on the second chassis,
which is a piece 4Vs x Vs X 4% " of alumi­
num formed into a the shape shown in the
photographs. The v.f.o., emiller follower,
mixer and amplifi er transistors of thi s chassis
are filled in sockets, which are useful for
supporting the other circuit components.
The three coils, L . , L , and L . , of this circuit,
are standard TV 4.5 mc sound i.f, cans with
the windings reduced to the necessary in­
ductance value.
6 Vectorboard, 85624.

Close-up view of the balanced modulators and
audio section (rota ted by 90 degrees for viewing

purposes).
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v.I.c. mixer and am­
plifie r chassis. Note
the 8C·455 variable
and the three i.f. cans

L,. L, and L,.

Fig. 3-Circuit of a regulated power supply tha t
may be used to operate the excite r. All resistors
are Y2 watt an d all ca pacitors a re 500 mf, 25 volt

electrolytics.

CRh CR2• CR]-General purpose silicon rectifiers,
100 rna or better.

CR,.-12 v, 500 milliwatt zener diode.
T,- 117 volt to 12 .6 volts filament transformer.

move the exciter variable capacitor to its
minimum capacity and tune the receiver to
4 me, Turn the v.f.o, trim mer to hear the
carrier ( the v.f.o. is now set at 6.5 mc ) and
ad just the tri mmers, in parallel with L . and
L. , for maximum Svmeter deflection. Repeat
these operations at band edges several times
until you will have the correct tracking be­
tween the v.f.o. and the mixer-amplifier
tuned circuits. Inductor L2 need be adjusted
only once, since it is fixed tuned at 2.5 mc.
Switch to LSB or USB and balance the carrier
with the balanci ng the potentiometers for
minimum output. At this point you can
connect a microphone to the exciter and listen
to its s.s.b. signal. The carrier suppression
will be nearly 50 db and the unwanted side­
band about 30 db below the p.e.p. The exciter

[Continued on page 104 ]
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fig. 3 or to a stack of dry cells. Check the
total current drain of the exciter; at 12 volts
it must be about 50 milliamperes. If you
find a much different value of current, re­
check the circuit: there is a mistake some­
where. The vol tages on the electrodes of the
transistors are shown in Table II and they
will be helpful in locating a ci rcuit error.
for r.f. measurements you have to build a
probe, if you don't already have it. Check
the r.f, voltage on the arms of the two bal­
ancing potentiometers, R s and R BI and ad­
just the 2.5 mc oscillator coil, L" for
maximum indication (about 1.4 volts). The
voltages on the two arms will be nearly
the same; it means the r.I, network is prop­
erly working.

Now check the v.I.o. operation, connect­
ing the r.f. probe on the variable capacitor
stator C1A: there should be about 0.5 volts.
Put the mode switch in the DSB-AM-CW

position and turn the carrier potentiometer
fully clockwise. Rotate the V.F.O. knob until
you have the variable at maximum capacity;
this point will be the lower band edge or 3.5

I mc. Connect your receiver, tuned to 3.5 me,
to the exciter output through a small capac­
ity (a few mmf and adjust the v.f.o. coil,
L" unti l you hear the carrier of the exciter.
If the v.f.o, ci rcuit has been already tuned
by the grid dip meter, only a small adjust­
ment of L, will be required. (The v.f.o.
frequency will be 6 mc and it can be checked
directly if you have a general coverage re-

I ceiver in the shack ) . Leaving the receiver
at 3.5 me , tune the coils L2 ( balanced modu­
lator tank ) , L . ( mixer) and L . (amplifi er)
for the maximum S-meter indication. Now
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Part II-On the Trail Again

BY DON MI L L E R,*W 9W N V

I NJanuary, Part I int roduced th is
series by bringing you up to date through
the summer of 1967 , reviewing the editor's
background, summarizing the DXpedition's
first two years, and outlining why OXpedi­
tions are beneficial and an important aspect
of amateur rad io. This month we will
describe the OX pedition's re-initiation and
take you with us as we begin the trail back
to the Indian Ocean.

A Mobile DXpedition
It was mid-June. We were hot and ex­

hausted as my '57 Ford whizzed along the
turnpike at 70 rn.p.h. Bill Rindone,
WA6SBO, did most of the driving, while
I divided the hours among the mobile
KWM-2, keeping daily skeds and chasing

• clo CQ 14 Vanderventer Ave., Port Washington
L.I., N.Y.• 11050

Visiting at the sha ck of G4MJ. l. to R.: Bill,
WA6SBO; Ken , G4MJ ; a nd John, G3FKM, a t

Birmingham, England.
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OX , and the typewriter, trying to burrow
my way out from under the unbelieveable
pile of correspondence that had accumu­
lated since I re turned to the States in
February. Bill and I were on the fi nal laps
of a five-week mobile journey-a "whistle­
stop" tour across the USA during which we
met with more than 30 OX groups in 30
cit ies. We gave talks on our experiences
and future plans, conducted discussions on
OX and DXpeditions, and displayed the
collection of OXped ition color slides. On
some days we were scheduled to attend two
or mo re meetings, usually lasting two to
six hou rs each and attended by groups
numbering as large as 200, mostly OXers.
This program gave Bill and I the oppor­
tunity to meet the OX gang, the "faces
behind the call-signs," personally, to bri ng
them up to date, firs t-hand, on matters
regardi ng the OXpedition and the recent
controversy, and to accumulate the neces­
sary funds to carry out our plans.

We must have been quite a sight! Two
weary, usually unshaven young men,
driving up around dawn to some OXer's
home or an auditorium; the old Ford was
stuffed to the gills-typewriter and cor­
respondence, mobile equipment and gea r
for the DXpcdition, personal effects, slides
and projector, extra spare tires for the long,
gruelling journey, and the usual collection
of road maps, cheeseburger wrappers, and
pop bottles. By this time we had developed
a three-minute ritual for extracting our
slides and projector, razors, and change of
change of clothes for the evening, remov ing

See page 110 for New Reader Se rvi ce
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perpetual harassment of the OXpedition
from Newington, our meetings with four
of the ARRL Directors during this trip
were quite important ; quite notably, all
voiced strong opposition to the recent
actions of their Awards Committee, but all
admitted they were most helpless to correct
the situa tion. I had met with all 16
Directors at the annual Board Meetings in
Newington the previous month (annual
version of "Director-for-a-Day" ). but most
of the promises made at th at time were in
the process of being broken. Release of
Awards Committee statements and de­
cisions in advance on 20 meters by mem­
bers of the North Jersey DX Association
didn't help any. One of the tricks which
perhaps bothered us most was the quantity
of anti-DXpedition propaganda distributed
by ARRL to the DXer in charge of each
of the planned stops on our mobile venture;
the itinerary for which had been published
in advance. Since some of these individuals
were not DXCC members and a few were
not even ARRL Members, it was quite in­
teresting to note their reaction! At our stop
in Newington, Bill and I tried to fi nd out
wha t, if any action was planned by the
Awards Committee that might affect the
DXpedition, past or future. No information
was forthcoming, so our plans were not
altered. As one might suspect, as soon as
it was known we were out of the States and
on our way, further discreditations oc­
curred, following their policy of discredit­
ing operations only when the operator was
out of the country and without first con­
sulting him. As if it weren't bad enough to
be subterfuged behind my back by de­
liberately one-sided propaganda, it was
qu ite clear that the Directors' promises of
the month before were being over-ruled by

G3HDA at his rig, supervised by visting fi reman
WA6SBO.

, min imum of cartons and junk. After being
~p all hours of the night with the enthusiastic
DX gang, we'd try to sleep as late as possible
'he next morning, having calculated the ex­
re t number of hours needed to drive to the
iext stop with only the essential cheeseburger
md fu el stops. How we made it those
12,000 miles without a break-down, I can't,
rnagine, but we were late only once ( Pitts­
urgh-the Western Pennsylvania OX
ang) .

We became "authori ties" on such topics
s "Habits of the American Mortorist,"
Cheeseburgers I have known," "How to
a rk a hundred countries from your mobile

tation" (we snagged over 40 ) , "fi re­
tackers" (we "booby-trapped" many a
Xer's house, and "Why OXers live in
ch ungodly, hard-to-find places."
Bill and I kept up this schedule for five

eeks, becoming more and more exhausted,
ut the great enthusiasm and hospitality of
e OXers kept our spirits up and we fin ally
aggered into New York. The last three
ays involved a DX picnic at the home of
e late Dr. Harold Megibow, K2HLB, in
amsey, New Jersey on Saturday after­
oon, a dinner that same night as the guests
f Jim Lawson, WA 2SFP, in Schenectady,
ew York, and a meeting with the

chenectady Amateur Rad io Association ,
llowed by a Sunday-morning drive

Boston to attend a picnic given by
erb Kline, K I IMP, of the Waters Manu­
cturing Company, and a Monday morn­
g visit with two members of the ARRL
wards Committee at Newi ngton, Conn.
he journey, which began in mid-May,
ve us the chance to meet over 3,000 avid
Xers from the USA and Canada and sue­
ssfully promote O X and amateur radio.
he "campaign" had been initiated with a
-minute Coast-to-Coast television appear­
ce on the NBC "Today" show, in color,
ugh Downs moderator, with an audience

f approximately nine million! The favor­
Ie comments from FCC and both DXers
d non-DXers alike were a tremendous
orale-booster in light of our recent dif­
ulties, and proved the decisive factor in
barking on the "mobile OXpedition."

he inspiration and support demonstrated
the DX fraternity during our travels

ere a high ly-motivati ng factor in en­
uraging Bill and I to follow through with
e DXpedition.
Since we were quite concerned with the
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Real live sunlight illuminates the shining faces of
Mick, G3HCT, WA6SBO, a nd G3FKM, 01 Birming.
ham, Engla nd an the pre limina ry leg 01 the OX·

pedition travel.

the League's General Manager. What a
state of affairs! Bill and I reserved no
doubts that the harassment would continue.
It did.

Bill Rindone
Bill Rindone, WA6SBO, is an intransigent

contest operator and DX devotee. Having
competed with him in contests and pileups
and having worked WA6SBO on most
bands ( usually the first W6) from most DX
locations, 1 was already aware of this. So I
was quite jubilant when Bill showed an in­
terest in getting together. Besides being a
capable and experienced DX operator and
personable fellow, Bill's going meant a
great deal more to the DXpedition. On the
stops where I was alone it had been a dif­
ficult row to hoe- a 24-hour-a-day
struggle to keep the DXpedition moving.
Sometimes 1 would be in an exotic country
for a week and not even have the oppor­
tunity to relax or enjoy the scenery.
Operating 24 hours per day and sometimes
for 48 or 72 hours continuously had taken
a great deal of the fun and enjoyment out
of the project. With the two of us, however,
all th is would be changed; we'd be able to
spend a little more time on public relations,
photography, provide more alert operating,
and possibly some multi-band, simultaneous
operations to keep the gang on its toes.

Some of the more brief, recent opera­
tions had been an unbelievable struggle.
Consider that, from a rare location for a
two or three-day operation on a single
band, with the band "open" 16 hours of
eacb 24, if you work two sta tions per

62 • CQ • Februa ry, 1968

minute for two days running, you car
manage to contact most of the hard-co r
DX fraternity. That leaves 8 hours eac
day (usually in the middle of the day whe
20 meters is dead ) for sleeping, but th
mid-day sweltering in the Indian Ocean i.
no time for sleeping and , even if it were
there's too much mai ntenance to allow an)
sleep. During the operation, besides thi
logs, several lists are kept. One of these i!
for maintenance, listing each item requiring
attention. After sixteen hours of operationl
under such adverse conditions as salt ai'1
humidity, sand and dust, insects by th

wear and tear, believe me, there was plent
of repair work lined up, and sometime
eight hours wasn't enough! The most usual
items were generator maintenance, tubel
battery, and component checking and rei
placing, intermittencies and arcing, an
antenna and rotator adjustments and re
guying. It ain't easy, in the broiling tropica
mid-day sun, when you're half asleep an
exhausted, to go about such chores with an
degree of efficiency; usually, eight hour
was fully consumed and it was then time t
begin the next sixteen-hour operatin
stretch! After two or three days of this
had barely the energy remaining to tea
down the station, break up camp, pack an
load the gear, and collapse on deck whil
en route to the next stop. Of course, I'
just trying to clarify one selfish reason wh
I was happy to have Bill as a partner 0
the DXpedition.

Bill, assisted by his XYL, Pat, ha
worked in the W6 QSL Bureau for a fe
years, finally handling it themselves for th
past two, so Pat was a "natural" for a QS
manager and Bill had some revolutionar
ideas on how to modernize our QSL se

•vice.
Unfortunately, when we first discusse

the possibility of getting together Bill ha
already completed plans for a DXpeditio
of his own, and he and Pat were soon t
sail in their 35-foot trimaran, Antipode
on a voyage into the Central and Sout
American areas. The previous month Bil
had operated for a few hours from Bisho
Rock. Just prior to finalzing my own plan
however, I received word that Antipode
had ru n into the worst possible weathe
off the Lower California coast and wa
forced to return to San Diego for repai
A discouraged but spirited WA6SB

I

See page 110 for New Reade r Servlcj
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with CQ in the first place. Many of the
"old-timers" will remember that it was CQ
who published, in 1947, the first and only
real DX Guide, CQ DX by W2IOP, Larry
LeKashman. Shortly after you read this,
Th e Amateur Radio DX Handbook, 1968
Edition, will be in circulation. Once again,
all royalties received will be re-invested in
OX and amateur radio. I hope you think
enough of the Handbook to send a copy to
some OX friend overseas. We've tri ed to
make this volume a "must" for every ham
shack; its 200 pages contain valuable data
and information on every phase of OXing
and virtually every conceiveable operating
aid.

Unfortunately, when Wayne learned that
we had decided to publish with CQ, he began
a series of tirades aga inst the OXpedition
and agai nst me, personally, and fi nally an­
nounced that he was coming out with a OX
book of his own. The outline he published
contained topics that were, word-for-word,
(rom the outli ne of my own volume, a copy
of which I had given Wayne after he led
me to believe he was interested in publish­
ing the material for us. I had been warned
by many fr iends about such an association,
but I guess I had to learn the lesson first­
hand! It is quite humorous that, in the very
same issues of his publication, that editor
claims to average 250 QSO's per hour (five
times as fast as I've ever heard him operate
at his speediest and far greater than I, or
any other OX operator I've ever heard, has
accomplished ) , and the same issues con­
tain Wayne's authoritative article on "How
to Cheat," and a fairy tale about an

[continued on page 94)

G3BOZ was also pa id a visit by Bill and I. John's
two .on., G3HCT and G3HDA team with him to

provide a triple-threat in those OX pile-ups.

The DX Handbook

Writing a handbook was no easy task,
ut there was definitely a need for such a
olume. The many thousands of OX en­
usiasts have no really authoritative opera-

ing manual or set of operating aids. They
oyalties were to be used to support the
Xpedition and, if successful, other OX

nd amateur radio ventures in the future.
ver twenty amateurs, all authorities on
ne or ano ther aspect of OXing, contri­
uted a fasci nating collection of data and
formation, little of which we had ever

een in print in any volume. Organizing and
ssembling this information and putting my
wn experiences and ideas into formal
rint turned out to be quite a chore. Col-

ting data for an additional hundred
ages of accurate operating aids also
resented problems, especially in view of
or deadline for leaving the States, but
veryone coopera ted and the task was
nally completed. Almost . . .
Wayne G reen had promised a $3,000.00
vance for the Handbook , but when the
anuscript was almost ready he withdrew
e offer on the grounds that I had become

too controversial" (quite a statement from
at gentleman!). Since this endeavor
eant a great deal to the OXpedition as
ell as filling a gap with a fine collection

'f OX material, Bill and I visited the Staff
't CQ; it didn't take long to find out tbat
re all felt the same way about the need for
his book and how it should be presented.
rQ agreed to publish The Amateur Radio
)X Handbook , to pay us a substantial ad­
ance, and also to publish this account of
1e OXpedition. We were quite happy
bout the turn of events, feeling the CQ
taff shared a most reasonable and realistic
~t1ook on OX and on amateur radio on
te whole, and believing that we should
'ave established a working relationship

honed me from the dock in San
iego and it was then we agreed to try our
Xpedition together as soon as possible.

We decided to try the cross-country mobile
rip and to complete the "OX Handbook"
Amateur Radio DX Handbook, Cowan) I
as then writing, before departing. Of

ourse, finances were a major factor and
~ould dictate when and where we would
o and how long the OXpedition could
ast.
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The 2K-2 was good . .. in fact, it was the best li near amplifie r for the amateur on t
market. But now, thanks to a pair of new and improved Ei mac 3-5OOl tubes, pr
viding 1000 walls of plate dissipation, the 2K-3 operates with even greater pow
output and less drive. ( I t~ so much better we're going to call it the 2K-3 now.) 5ti
endowed with the same rugged and reliable mechanical construction, inspired d
sign and using only the very best components, the 2K-3 is unquestionably the fine
You have heard the strong clear signals of the 2K-2 by now. Why notgo on the a
with an even beller signal? You can NOW with the new 2K-3: Console or desk mod
$745.00. Let us send you a descriptive brochure.

6 % FINANCE CHARGE · 10% DOWN OR TRADE-IN DOWN · NO FINANCE CHARGE
PAID IN 90 DAYS · GOOD RECONDITIONED APPARATUS · Nearly a ll makes & model:
15 day trial. 90 day Warran ty. 90 day trade back an NEW appara tus. W rite for bul feti t

TED HENRY (W 6UOUI

"Wo rld's Largest Dist ributor 01 Amateur Radio Equipment"
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I DON'T really want to upset any­
one. Those of you who just laid out $60.00
for a mobile power supply kit go on to the
next article. You could have done it for
half price. But those with a.c. powered
transceivers in the 150-300 walt class, stick
around. Mobile is cheaper and easier than
you think.

The Heath Company makes a nice mobile
supply kit for $60.00, and (much to their
chagrin ) an even nicer one for $30. It's
called the 1\1 P-I 0 Marin e Power Converter.
It works from either 6 or 12 volts, and
delivers "175 watts" of 117 volt, 60 c.p.s.

isqua re wave power. Don't let the square
wave throw you; it's just like a sine to your
power transformer. Those of you who have
your transceiver booklets out have already
compared that 175 watts with the 350 or

.so needed for your rig, but don't go away

.yet. Let 's look at where those watts go.
First, you probabl y need at least 50 watts

o f filament powe r. 1\105t transceivers usc a
12.6 volt fil ament so urce, so just match
th is with the 12 volt battery (actually

· 3322 49th Loop. Sandia Base, New Mexico 871 16.

nearer 13 volt s) in your car. If you have
a 6 volt fil ament circuit, get a 6 volt car
o r a large dropping resistor. (T he car might
be chea per.)

Now let's see about the rest of it. On
transmissions, you will usc about three times
as much power as when receiving. In fact.
the majority of equipment uses less than 30
watts in receive. At 75% efficiency in your
power supply, thi s is 40 watts of a.c. needed.
The 1\1 P-I 0 barel y warms up at thi s rate.

Now that you can hear, what about talk­
ing? If you have a 300 watt rig, you'll need
about 400 watts of a.c, input if you mod­
ulate 100% with a continuous signal. If you
just talk, th is will probably average less than
200 watts. And here comes the kicker; the
specs on the HP-IO say that from a "cold"
start, it will del iver 240 watt s for 25 minutes,
after which the power should be reduced to
the continuous rating o f about 175 watts.
Remember that when receiving, the power
needed (except fi laments ) is very low. With
sensible use, the receive periods allow the
converter to rest. By the way, if you need
more power, two or more converters may be
hooked in paralle l.
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Fig. l-Wiring diagram showing how the Heath
MP-10 converter can be used to power Heath
HW-se rie s equipment. The wiring shown is fo r a
nega tive ground but con a lso be usee: with posi­
t ive grounds. O ther equipment will requ ire a

d ifferent wiring arrangement.

How To Do It

Installa tion of thi s system wi ll make only
a small dent in your junk box. In an emerg­
ency, a $5 bill will buy the parts needed.
The d iagram in fig. 1 shows the method for
the Heath HW-series and HP-23 power sup­
ply, but can be easily adapted fo r other
systems. The only real problem to be solved
is how to turn it on. The power supply will
need 25 amperes at peak output, and the
switch in the transceiver is not designed for
thi s ra ti ng. The obvious answer is a relay.
I used a Leach 1207 59 from the junk box ,
but any 12 volt relay with heavy contacts
will do . P&B PR3DY is a good cho ice if
you have to buy one. If your junk box yields
a good relay, there are two tricks you can
use to get the contact rating. ( I) parallel
all contacts in sight, and (2) remember not
to tu rn the system off while transmitting ( if
you needed remi nding) . The last tr ick takes
advantage of the fact that relay contacts are
rat ed on capacity to make or break current.
Most will carry much more once the con­
ncction is made.

The M P-I 0 can be bolted directly to the
car, in the trunk or under the hood. T runk
mounting is preferred, as the MP-I O is not
completely waterproof. Mount the relay in
a small metal box for protection. To mount
the tra nsceiver power supply, I used two
springs at right angles. T he supply can be
easi ly slipped under the springs for mobi le
use, or quickly removed for use at home.
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At the beginning of this article, I sa id the
MP- 1O was even nicer than the regular
mobile supply. To realize thi s, hook up a I

parallel switch in the trunk to ac tuate the
relay. You now have 117 volts a.c. in your :
car to run the soldering iron, electr ic drill , I

etc. This is quite a bonus, and if you hook I

it up th is way fi rst you can use thi s power I

to complete the installation.

Mobile Convenience ,

Most transceivers use an external speaker. ,
Before you tap into the car radio , or buy I
ano ther speaker for mobile use, consider ,
this for sim plicity, as well as home-station I

versa tili ty. Mount a thin speaker (Utah's :
5P3A is nice ) under the grill of the trans- ]
ceiver case. Run the wire o ut through the I

back of the case, and plug it in at the
speake r connection. While you' re doing it,
you might also mount a headphone jack
near the front where you ca n reach it, in­
stead of in the back of the set. A switch, or
a closed-circuit jack, will allow selection of
o utput. And while we're talking about head­
phones, did you ever consider using a 3
conductor phone jack, wired for monaural
instead of ste reo? For real comfort , there's
noth ing like a good pair o f ste reo earphones.

Notes For HW-Users .

In mobile opera tion at night, the panel
lights may be too bri ght. Replace the black
wire between the two pilot lamp sockets
wi th a 39 ohm, '/2 wall resi stor. This cuts
the brightness to about half.

If you're annoyed with the phono pin
jacks used for output connections, there are
two solutions. ( I) For audio output, a
standard size phone jack fit s the space ex­
actly. (2) Fo r d . circ uits, use the UG ­
1094/ U connecto r which also fit s exactly
into the hole provided. Th is is a standard
BNC-tvpe connector. Don't be afraid of the
BN C series- they were des igned to fit RG­
58 coax, which is as good as RG -g for these
power levels. T hey are easy to wire. quick
connec ting and have a number of other ad­
vantages. The UG -273 adapter will bring
the size up to u.h.f. , if you need it.

A fin al no te- the installation of the MP­
10 as desc ribed has a bonus fo r HW series
users. T he bias sett ing on your transceiver
will probably no t change enough to mailer.
Remember to check it with the car engine
running at a reasonable speed for the drivi ng
you will do. •



EASUREMENTS

VISUAL

BY AL BROGDON, *K3K MO

his article presents a method of performing rapid s. w.r. measurements of
ntennas. It represents a system that was developed commercially, and re­
uires several expensive pieces of test equipment. Some readers will have
ccess to the equipment required so they can give it a try . For the remainder
f our audience, the method is described as a matter of interest.

Trn traditional amateur method of
aking S.W.f. pattern measurements of an­

ennas is to make a series of measurements
ith an S.W.r. bridge at a number of po ints

cross the band, and then connect these
oints to form a smooth curve. The method
a be described in this article measures the
.w.r. of an antenna by making a repetitive
nd continuous sweep across the frequency
ange of the antenna, determining the S.W .r.

n a swept basis, and displaying the pattern

RD I, Box 390A. State College, Pa. 16801.

of s.w.r, versus frequency on the face of an
oscilloscope. With such a method, interesting
experiments are possible. For example, the
test set-up to be detailed can be used to look
at the s.w.r. pattern of a rotary beam while
it is being rotated. This will visually demon­
strate the changes in s.w.r. pattern due to the
effects of nearby objects as the antenna is
rotated past them.

Such a set-up would be valuable for an­
tenna adjustment purposes, since it would
be possible to make adjustments and im­
mediately assess their effects over the entire
frequency range the antenna is designed for.

I-~ ANT.
Bond-Edge
Mo· , P'P'S

"~L ...J
L I ~ [

F..ed
Col lb, a l' lIQ
Rn" 'Ofl

CrystGI Sweep Br;dQf 1-_-1>
Mor ke. , Ge nerator [)eIfelill'

VERT.

ig . l - Block d iagram of the basic test set up used
o give a visual presenta tion of s.w.r, on a n
scilloscope . The circuit of the bridge detector is

shown in fig. 4.

Fig. 2-Typical scope d ispla y of 0 4: 1 cal ibra ting
levels. Note the marker p ips and g rease pencil

marki ngs of the cal ibrated s.w. r, levels.
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Si- ' e the sweep generator is not a familia
iterr. of test equipment to the average ham
perhaps a few words of description are i
order. It is an r.f. signal generator whos
output is swept across a frequency range
chosen by the operator, repetitively, usually
at the 60 c.p.s. line frequency. The uppe
and lower limits of the frequency bein
swept can be chosen by the usc of the fron
panel co ntrols, as well as the amplitude and
other output characteris tics. The crystal con­
trolled markers required in this test set-up
can be included in the sweep generator. It is
common practice to include these oscillators
right in the sweep generator, since they are
so often needed in checking the range of the
frequency being swept.

The test equipment is set up as shown in
fi g. I for the rapid S.W.r. test. Basically, the
sweep generator is set up to sweep across the
dcsign range of the antenna and fed to the
antenna (after test set calibration , which will
be described later). The bridge detector cir­
cuit is used to detect the r.f. signal and feed
the d.c. output to the vertical deflection cir­
cuit of the scope. This output corresponds to
the S.W.r. of the antenna. T he horizontal
deflection circuit of the scope is driven by the
sweep generator, so the scope pallern be-

•

• •
I• • I

• • I
• ..fI ..•.. ••
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Army Development

This method of rapid
S.W. r. measurement was
developed by two of the
author's coworkers at
author's co-workers at
HRB-Singer, Inc., Tom
Kenly and Jack Wurst. It
was done on a contract
with the Army, for test-
ing their antenna fields in
the 1.5 to 30 me range.
These antenna fields typi-
cally consist of vertica ls,
d ipoles, double dipoles, rhombics, and
beverage antennas. Incidentally, the rosettes
of rhombics are enough to make any ham
turn green with envy, whole families of
rhombies designed for different frequency
ranges and aimed at all points of the com­
pass.

Sweep Benefits
A prototype an ten na performance test set

was built by our firm and proved to be a
valuable tool in testing these antenna sys­
tems. It repeatedly showed up antenna faults
that had gone undetected by the Army's
normal test procedures. After a bit of prac­
tice on the part of the test set operator, it
became possible not only to recognize the
existence of a fault , but to make an educated
guess as to what the fault might be.

Fig. 3-HRB-Singer proto­
type Antenna Performance
Test Set used to provide
a visual display of the en-

tenna a.w.r, pattern.

Equipment
The basic equipment required for this test

set-up includes a sweep generator, a crystal­
co ntrolled band edge marker, an oscilloscope
and a home-made bridge detector. A variable
r.f, attenuator can also be used for more
exact measurements, but can be left out for
norma l amateur antenna installations. as will
be discussed later in this article.
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comes an s.w.r.vversus-frequency plot of the
antenna.

Calibration
, In actual use, the test se t up is first cali­
ora ted by using the set of fixed calibrating,
resisto rs instead of the ante nna. The values
of these resistors are chosen to give a repre­
~en ta t ion of various S.W.r. levels. T able [
~hows the typical values of these resistors fo r
~arious S.W.r. levels. It m ay be seen that the
resistor value is suc h that its va lue divided
by the characteristic impedan ce o f the an­
enna is equal to the S.W. r. T able [ gives both
he exact value of each resistor fo r the s.w.r,
ndica ted, and the closest RETMA resistor
alue to it, which is accurate enough for our

?urposes. These resistors should be one or
Iwo watt carbon ( non-inductive) types. Note
[hat these values are given for a 75 oh m
ntenna system . Their values as well as the
alues of the resistors in the bridge detector
ircuit would be changed for other charac­
eristic impedances.

To begin the caibrating procedure, the
wee p generator is fi rst set up to sweep
cross the design ran ge of the antenna. Ap­
ropriate band-edge marker freq uencies are
sed to locate the frequency band on the
cope face . The sweep generator is adjusted
o sweep the entire band, so that the band­
dge marker pips can clearly be seen on the
cope face.
-15172 Visual S.W. R. Measurements CQ
l ach. No. 9 Bruce 9-10 T .R. x 15 1[ -24-67
Once the frequency has been set, the fixed

alibrating resistor corresponding to the
ighest value of s.w.r . to be considered ( in
ur case, a typical value of 4: I ) is switched

nto the circuit. This will give a scope dis­
lay as shown in fig. 2, with the upper
orizontal line being the line corresponding
o an s.w.r. of 4: I . A grease pencil can be
rsed to note the height of the 4: I S.W.r.
pattern for future reference. T he vertical
lain of the scope should be adj usted so that
'h is 4 : I level (or any other maximum s.w.r.
~vel you wish to display ) is near the top
If the sco pe face. Also note in fig. 2 the
Ippearance o f the band-edge marker pips
lear the two ends of the trace.

The S.W.r. calibrating procedure is re­
eated for the other values of s.w.r. desired

by switch ing through the other fixed cali­
ratin g resistors and grease penciling the
eights o f their patterns on the scope face.
ote that once the vertical gain o f the sco pe

S.W. R. R ETMA
LEVEL Exact Resis. Resis,

I : I 72 68
1.5: I 108 [00

2: I 144 150
3 : I 216 220
4: I 288 300
5: I 360 360
6: [ 432 470

Tabl e I- Values of Fi xed Ca libration Resi stors
for a 72 O hm Antenna System.

has been set at the highest VSWR level being
cal ibrated fo r, it should not be touched un­
til recalibrating for other tests.

At th is point we have the scope face
calibrated ve rtically in terms of s.w.r, and
horizontally in terms of frequency. We are
now ready to switch from the fixed cali­
brating resistors to the antenna itself and
make the S.W.r. pattern measurement. The
antenna is switched into the measuring cir­
cuit, and the scope display corresponds to
the s.w.r . pattern of the antenna over its
design range. The s.w.r. at any frequency
within the band can be accurately estimated
th rough the use of the grease pencil S.W.r.
lines. It's that sim ple !

Attenuator
In actual set-up and use after a little

practice, the test set can be calibrated and
the entire test completed in less time than it
has taken you to read about it.

The purpose of the variable atlenuator
mentioned previously as an optional item
o f equipment is to eliminate the error in­
troduced in this test procedure due to trans­
mission line loss. Since most decent amateur
install ations have transmission line losses of
less than 1.5 db, this correction may usually
be ignored due to its introducing only an
in significant error. However, for the purist
who wishes to correct fo r this factor, here's
how to do it. The attenuator is used duri ng
calibration with the fixed calibrating resistors
to simulate the two-way transmission line
loss. Two-way loss to simulate the loss of the
signal going up the transmission line, and
then the loss to the reflected signal. The at­
tenuat ion should be set, therefore, for two
times the loss of your transmission line.
Calibra tion procedure is the same as before,
and the attenuator is then switched out of
the ci rcu it for the actual antenna S.W.r.
measurement.
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diagram of fig. O. The va lues shown a re fo r 7
ohm a nten nas.

Ori g ina l Pro to type

Figure 3 is a picture of HRB-Singer'
prototype antenna performance test set. A
the top of the rack you will see a standa r
Hewlett-Packard oscilloscope, and at th
bottom a Telonic sweep generator. Th
Telonic generator has built-in cryst
markers controlled by the row of toggl
switches across the top center of its fron
panel. The panel in the center of the rack i
the control center of the test set with a
other circuitry and control functions. Thi
test set's unique feature is its abil ity to mak
rapid S.W.r. measurements, although it is als
capable of other antenna performance test

This prototype test set was used by th
two designers mentioned before as well a
the author and other co-workers of ours i
making hundreds of antenna tests, with e
ceptionally good results. We were able t
guide the efforts of the antenna maintenanc
crews much more effectively than they coul
do for themselves with their older te
methods, which resulted in significant im
provements in the performance of the an
tenna systems being used.

Even if you can't get the equipment to
gether to perform such swept-frequenc
s.w.r. tests on your own antennas, this i
certainly an interesting method which ha
proven to work very well. And for those 0

you who can muster the test equipment re
quired, give it a try. Figure 4 shows th
diagram of the bridge detector circuit use
with this test set.

For those who may be curious about th
price of such an antenna performance tes
set, HRB-Singer priced production model
out (although the test set didn't ever go int
actual production) at something like $400
to $5000, depending on quantity. This wa
done in 1963, and would be slightly highe
nowadays.
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"A.T.V .
JOYMATCH

READ AU A80UT IT!

Rush me the new b ecc hures by Air Mail!

BBC World Service -Henry Hatch
Reporting On The Joystick V.F.A.:
"I Couldn't Believe The Wonderful

Signal!"

ZL-G DX!

JOYSTICK V.F.A.!!

INDOOR JOYSTICK V.FA

W hy struggle in the rat race?

Do it the easy way with a

JII~ .,CK
Variab le Frequency
ANTENNA SYSTEM

-Like ZL 1TB (ask to see a

copy of his really escotic D X

log) or ZL4GA who works

G-DX on 80m with an

._--------------------------_ .

U.S. Pah nt
No. 3274600

----------------------
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VE71G /VE8·148,

'BY JOHN A. ATTAWAY,* K4IIF

Tos is the season of "hundreds"
In the award's program. Last month we
awarded WPX C.W. No. 800, this month
WPX S.S.B. No. 300, and S.S.B. DX 100
award No. 500. We also awarded WPX
Mi xed No. 150 which is an even lot as well.
r he following arc the new winners in the
various categories:

I\ 'PX S.S.8.: OE3SAA·290. WA9KQS·29l, SV0WV·

~
92 . F5AN·293. 9Q5FU·294. W411U E·295. VEITG·
96. LU5A H·297. VK3SM·298. W9WGQ·299,
B9ADE· 300. VE3ELA·30 1.

WPX C.W.: WA9KQS-80 l, W9CRW-802, wj ,
P MD-803. K4RDU·804. G 3ESF· 805, W2MB U·806,
DK IZQ-807, UT5H P-808, U B5IU·809 , UA3 GO·810.
IJ A3WX-8 11. SP6S0-8 12, SM5ACQ-813. PA0MIB·
1I4.

f\'PX Mixed: W4WHF-1 47,
1C011UU. 149. CX9CO· 150.

vAZ C.W.lPhone: G3ESF·2353 . G C4LI·2354,
P6ALL-2355. K4ZKZ·2356. UW9PT·2357. UT5·
C·235 8. UW3FD-2359 , W2BAI·2360, K5TYW-
361. W6EU F·2362. G3 RFE·2363. W8DCH·2364,
W90 U·2365. KIQZV-2366, OKI ZQ·2367, OK3·
F·2368. K2ZRO·2369, SP8AJK-2370, W9ALI­

371.

' VAZ 2.Way S.S.B.: DJ2WN-486, X E2YP·487,
W2MVR-488. 11 P EG·489, W6CHY-490, LA4DJ·
491, V E3WT-492, VE3ACD·493.

5.S.8. nx Awards: 300 Cou ntr ies: W A8AJI-26; 200
Countries: LU5AH-146; 100 Count ries: V E3ACU­
500. WA2CCF· 501.

WPX E ndorsement Stickers: Continen t: Europe :
SM7AC B, SP6ALL, W4WII F, VEITG, W2MBU,
OKIZQ. UT5H P. UA3GO, SP6S0, W91RH,
UA3WX. Asia: SM7AC B, W4BYU. UT5H P. North
America : \V2FLD, W4BYU. W9IRH. Africa:
S M7AC B. W4 BYU. South America: W8U MR.
W4BYU. Ocean ia: W4BYU. Mode: Mixed: \V8­
UMR-600. W4HOS-550. W9IRH·550. SM7 ACB­
500. VE7IG /VE8-500, W2FLD-500. S.S.B.: F2MO·
~50. W411UE-350. VE ITG·300. LU5AH·300. W9·
WG Q·300. CX9CO-300. OE3SAA·250. C.W.: W2­
'F LD-500, UT5 H P-500. W91R II·500. G 3ESF-450,

• P.O. Box 205 Win ter Haven, F la . 33880 .

ISee page 110 for New Reader Service

SP6ALL·400. Phone: W8UMR·400. Band: 14 me:
VEITG. UA3WX, W9IRH. 3.5 me: OK I IQ. 1.8 me:
O KllQ.

WPX Honor Roll
Last month we listed the Honor Roll for

Mixed WPX and Phone WPX. This month
we have the C.W. WPX and S.S.B. WPX
Honor Roll li stings. In each insta nce the 550
prefix point was arbitra rily selec ted as the
cut-off point. Joe Hiller, W40PM, is high on
both these lists and the 2 earlier lists. and must
ce rtai nly be regarded as the world's top prefix
chaser.

We arc still working on the sta nda rd prefix
list to be used for the permanent WPX Honor
Roll. Hopefully this list will be presented in
next month's column.

S.S.B. WPX HONOR ROLL

I Charles J. Hill er, W40PM 700
2 G ay Milius, W4NJF 654
3 George C. Banta, KI SHN 558

C.W. WPX HONOR ROLL

I Cha rles J. Hiller, W40PM 800
W. W. Simpson, W8KPL 800

2 Vincent L. Rosso, W5KC 750
3 Michael A. Bakos, W8LY 700
4 Charles W. Rogers, W2A IW 658
5 Bob L. Th. Berge, ON4QX 654
6 Will ibald Vollkommer,

W2HO 653
7 Helmut Baumert, DLi QT 65 1
8 Michael E. Bazley, G3 H DA 646
9 Hen ry Denver, VK3AHQ 625

10 Sakae Kamio, JA7AD 624
II F. D. Cawley. G 2GM 6 16

Edward Gaudet, K2ZK U 616
12 W. J. Bergman, W0AUB 614
13 Rudolph Staigl, OK2QK 6 10

Vladim ir Srdinko, OK ISV 610
14 Bud Frohardt, W9G FF 608
15 Edward Goodbout, W9DWQ 605

L. G. Parsons-W5LGG C05
16 Alex Ekblad, W2KIR 600
17 Rune Rasmusson , SM7 MS 59 1
18 Domenico A.M. Marino,

ITITAI 576
19 Walter W. Johler, W9UZS 564
20 Juan B. Castanera, KP4CC 56 1
21 Jack du Bois, K2CPR .55 8
22 Chuck Banta, KI SHN 556
23 John J. Wojtkiewicz, W3GJY ..555
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vate code and theory course had been estab·
lished with Dick the master and Danny the
pupil. Simultaneously, the YASME Founda­
tion began to take shape in the minds 01
Dick and his friends, and when Danny be­
came VP2VB/M M a fabulous career begar
whic h was to span the lives of 3 ships named
Yasme and innumerable brushes with deatb
before Danny decided to retire in the spring
of 1963. Those were surely among the most
exciting yea rs in OX, as the warcry "Where'!
Danny" echoed across the airways.

The ea rly 1960's were also big years in th~
career of another man of dreams. Gus
Browning, W4BPD, was as different from
Danny Weil as night was from day, or was
he? T rue, he had been in radio both comrne r-'
cial and amateur for most of his life, and wa
a major force in OX affairs before he eve
left the U.S.A. He was a solid specimen 0

the old style Southern gentleman. a differen
type of man from the young Englishman, o~
was he? He too was not a large man physi
cally, but he was agile, hard as nails, and
giant in spirit. Gus had always dreamed 0

going on a big DXpedition , and with th
baeking of the World Radio Propagatio
Study Associat ion embarked on a series 0

trips which, before they concluded, embrace
operation from over 100 of the rarest coun
tries of the world. He made stops in Sikhim
Bhutan, Nepal, and even T ibet and re
China before going QRT in 1965.

A powerful drive was present in both Gu
and Danny. I! was their fanatical devotion t
the DXers of the world. T he DXers cam
first. selfish considerations last. The weifar
of OX was foremost in everything they did.
When Danny lost Yasme II on the rock
of the Grenadines in 1959 he was more grie
stricken over "lett ing down the hams" than
he was over the loss of his possessions. Gus's
efforts to keep everybody happy are legend­
ary. Nothi ng made him sadder th an to learn
that some hardworking DXer had missed a
QSO with him at one of his rare spots. T he
mid '60's were the years of the "Gus Watch­
ers," another fabulous and exciting era in OX
history.

In 1963, as Danny retired and G us gath­
ered steam, a th ird major force began to flex
its muscles in the western Pacific. The OX
and Contest world was startled by the fantas­
tic abilit y displayed at station HL9KH oper­
ated by Captain Donald A. Miller, M.D., of
the U.S. Army Medical Corps. I! was obvi­
ous that Captain Miller took to OX and

Don Miller, W9WNV, presenting a Swon I rons­
ceiver to Poul Caboche, VQ8AD. The transreiver
was donated by DXpedition a nd the long Island
OX Association for genera l OX use in the south
India n Ocean area . (Photo co urtesy W82EPGJ.

r

k

De Extra

The Ma jor Worldwide DXpedition­
Are We Witnessing the End?

Will a new knight in shining armor come to
the rescue, or is this blazing postwar phenom­
enon slated fo r a stormy death? A few years
ago the big DXpeditions were fun . Almost ev­
ery DXer was in favo r of them, the chief op­
posit ion being confined to rag chewers and
traffic hand lers who never agree with anything
the DXers do. Today, however, this is no
longer true. . I! isn't fun anymore. The OX
world is spli t wide open by threatened lawsuits
and rumors of lawsuits. Bitterness and dissen­
sion abound in a hobby that was once almost
solidly united. The question now is how can
things be put together again?

Lets look back a few years and consider
the history behind these grand operations.
I! all sta rted in 1955 with the appearance in
St. Thomas ( KV4 ) harbor of a young En­
glish watchsmith named Danny WeiI. After
spending most of his life at a craftsman's
bench in the British Isles, Danny had decided
th at there were better ways 10 use the few
years allotted 10 him on this earth, and he
set out to fullfill his life's dream of being the
first Englishman to circumnavigate the globe
singlehandedly. Danny was not a large man
physically, but he was agile, hard as nails,
and a giant in spirit. Call it nature or call it
fate, but it was inevitable that on St. T homas
he would gravitate into the circle around
Dick Spenceley, KV4AA, OX Editor of CQ.
Dick immediately recognized th at Danny's
goals and the goals of the OX world were far
from incompatible, and in a short time a pri-
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most fro m th is clash, more than Don, the
awards' committee, the League, or any other
discreet entity. It's taken the fun out of
DXing and that is tragic. DX should be pro­
moting international good will, and not be a
festering sore.

Up to now all we've done is analyze the
situa tion, Somebody has to come up with a
solution, and th is isn't easy when so many
people are directly or indirectly involved.
The situa tion requires the kind of th inking
which can only come with detachment. Con­
sequently, we advocate a massive "retreat."
A retreat in the religious sense rather than
the military sense. Everybody concerned
sho uld take a long look at his ac tions and
determ ine if they are truely in the best inter­
ests of his hobby or only in defense of his
own pet ideas. Lets declare a one year mora­
torium on high-flying DXpeditions financed
by large solicita tions of money prior to the
start of the operation. A dollar bill sent with
a QSL card is one thing, but raising thou­
sands of dollars in advance of one of these
major extravaganzas is something else. Many
people feel that this "professionalism" is at
the root of the trouble and they may be right.
Lets re-examine thi s "country" business
again. If we cease giving sandbars equal
status with the continental U.S. it just might
make some difference. Something could be
said for elim inating "honor rolls ," but this
would be going too far. A good honest race
is still the basis of competition and we
shouldn't eliminate competition.

We have a complex and difficult problem,
but as long as men of good will can sit down
together in an honest attempt to resolve their
differences, it can be solved. However, we

Don, FP8DK and DJ01 R, at the rig in FP8 land.
This photo is courtesy of Don's QSl Manager,
K7GH Z, 32 13 ·R· St., Vancou ve r, WN 98663 who
reminds you to always send a self-a ddressed,

stomped envelope (s.o .s. e.) .

contests style operations like a fish does to
water. For sheer QSO's per minute he had
Ifew if any equals, so it was only natural that
IDon was encouraged to undertake DXpedi­
ltions in the Pacific sector. He enjoyed it,
land was only too happy to oblige, but it's
lunlikely that this was the fullfillment of any
idreams. Thi s young man belonged to a new
and more sophisticated generation. He was
well-organized, efficient, and a tremendous
operator, perhaps the best we've ever known,
but he wasn't a dreamer. Dreams belong to
the idealists, the Gus's and Danny's of the
world.

From Feb. 16-23. J963 Don operated as
W9WNV/KG6R from Rota. He did a terri­
fic job. and the resulting compliments onl y

hetted his appet ite. Consequently he studied
he DXCC rules carefully with the hope of
nding a Pacific island which would meet ·

the requirement s for an all new country, and
ccording to his interpretat ion of the rules
e found it. Parece Vela, also known as
ouglas Reef, was an obscure isl and in the
orth Pacific which by Den's measurements
as sufficiently removed from the Bon in

slands to qu alify as a new country. Don
pplied for a call and, perhaps due to a
vping error, was assigned the rather bizarre
G6 1D which he activated in a big way

rom May 31-June 2, 1963. Most DXers
hought they had a new country. but the
XCC Award's Committee didn't agree.
hey concluded that Parece Vela was a part
f the Bonin Islands and was not eligible for
eparate country status. Don bitterly con­
ested the ruling, but found that he couldn't
'fight city hall." Th is lesson he has been
orced to relearn several times in the past
our yea rs, but the first time is always the
orst, and th is skirmish may well have
lanted the seeds of much of the subsequent
urrnoil,

In late 1963 Don operated as
i V9WNVI X U from Cambodia in an opera­
tion which constituted his high water mark
,
or that year, and perhaps his entire career,
or it was only a short time before he stopped
n to fill the vac uum left by Gus Brownings
etirernent and the controversy erupted. This
olumn hasn't and still doesn't place the lion's
hare of the blame on one side or the other.

e see it as a massive personality clash
haracterized by inflexible thought and ac­
ions by both sides. Unfortunately, it is the
obby as a whole wbich has suffered the
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The grand old man of the Caribbean, Dick
Spenc eley, KV4AA, busily filling out QSl cards ot
the famou s Spencel ey homebrew rotating table.
The center ring of the table is rotated by a juke
box motor activa ted by a foot switch. It sure
saves a lot of elbow grease when passing the

chow.

sincerely feel that there should be no more
talk of lawsuits and no more "big money"
DXpeditions for at least a year so that the
situatio n can simmer down.

Outstanding QSL Managers
This month's nominee for outstanding

QSLer is Arthur O. Milne, G2M I, manager
of the Radio Society of Great Britain
( RSG B) Bureau. The RSG B Bureau handles
approximately 11/ 2 million QSL cards each
year which gives you an idea of the magni­
tude of Mr. Milne's operation. Both incom­
ing and outgoing cards pass through the
Bureau. Art advises that membership is open
to U.S. and Canadian amateurs for a cost of
$7.00 which confers the right to send all out­
going cards through the Bureau. Incoming
cards are sent to the appropria te ARRL
District Bureau.

Art Milne is a real O.T. in amateur radio.
He holds the unique record of continuous
membership on the RSG B Council for 30
years except for two years during the war.
He was born on Aug. 25, 1907 and became
interested in radio while still in school. He
obtained the call 2M I on Nov. 24, 1924. His
first QSO was with 5QV at Clacton on 200
meters using a 120 volt dry battery to dri ve
a self-excited DE5B tube. Although always
keenly interested in DX his early years were
limited by having to use dry batteries and
h .t. accumulators as a power supply. The
acquisition of d.c . mains and a motor gener­
ator improved things tremendously, and
when he moved to Larkfield, Ken t in 1932
he was on the a.c. mains and G2M I was
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soon firmly on the DX map. He well n
members when the only signals to be hear
on the 40 meter band in the early wi nt,
even ings of 1933-35 were VKs, and he hi
many QSLs to prove it. I

In 1949 he built the full-sized 20 meter rl
tary beam and wooden lattice tower whid
are familiar to many as the frontispiece \
the RSGB Handbook. In that same year ~

was awarded the ROTAB ( Royal Order i
Transatlantic Brasspounders ) Trophy fc
consistent DX, and in 1953 he received t ~

Calcutta Key for his contribution to intern:
tion al understand ing through the medium (
amateur radio .

From 1950 when he attended the LA. R.~

reunion in Paris, until the Region I meetin
in 1958, Art Milne was Secretary of t~

Region I Division of LA.R.U. and saw 'j
through its formative years. He traveld
widely throughout Europe in the interest I
amateur radio laying the foundation up
which the present virile organization no
stands. There is no doubt, however, th
G2M I is best known throughout the wor
as the RSGB QSL Manager, a post he h
held since 1939. His quarter century
service in this capacity was recognized
the Council in December, 1964 when he w
elected as an Honorary Vice President a
presented with a silver QSL card.

By profession Art Milne is an Executi
Engineer in the General Post Office En
nee rin g Department where he is concern
with the welfare of technical visitors a
trainees who come to the post office from,
over the world for inform ation and trainin
He has been married for 34 years and h
wife Lucy is the other half of the QS
Bureau . They have two sons and a daughte
The elder son Geoffrey is G 3UMI , the Cur
tor of the R.S.G.B. Recorded Tape Librar
At 60. G 2MI is still a keen and active Am
teur, both Fixed and Mobile, and does nG
mind being referred to as a " Radio Ham."

160 Meter News
WI BB and 160 meter enthusiasts ever)

where are sending bouquets to Jal
DL9KRA, who recently made the first ev
top band QSOs from Easter Island, CE0P
and Senegal, 6W8CW. Jan, a pilot f
Lufthansa, flew to Easter Island in mi
September and made the fi rst CE0/ W QS
with Charles, W2EQS, at 0605 GMT on Se
tember 20. He made a second trip to t

[continued on page 111]
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BY WILFRED M. SCHERER,*
W 2AE F

: L Ediscussion regarding the sur­
ace area of quad antenna and the required
ower ra tings, in the SIMON SAYS column for
lUll' '67, evoked co nsiderable interes t. We
hall, therefore, start off this month's Q AND

column with some comments received in
e mail. These are as follows:
"In the J uly 1967 issue of CQ you gave the

quat ions for calcula ting the 'wind area' of a
uad anten na. I fee l you made several
istakes in analyzing the problem.
First of all, the win d area the manufac­

rer gave is not the surface area, but the
rojected area of an equivalent square ele­
ent. T he ( ¥.l) (.707) fac tor is the derat­
g factor fo r a cyli ndrical element. In other

-ords, the wind area of the boom in your
xample is-

A = BL (¥.l ) ( .707) ,
'here Band L are in feet and A is in fee t".
our figure for A is-

A = r BL (¥.l) (.707 )
hich results in an answer which is 3.14

'irnes too large.
Secondly, a radio tower's weakest point is

\os abi lity to withstand the moment due to
~e wind force. Reg ardless of h<;w many
~us ts there are from V 3 T10US di rectio ns, It IS

he resultant wind force that mailers. Your
inalys is assumed the wind was blowing
iormal to the boom and normal to the 'face '
)f the quad ( parallel to the boom). The
Jormal practice is to calculate the wind
irea normal to the boom and normal to the
'ace and then take the higher figure.
I Fina ll y, you can fo rget about the wind
rrea of the wire, because it is insigni ficant
lompared to the boom and elements
Ispreaders ) .

Technical Director, CQ.

ee page 110 for New Reader Service

If you want the stra ight scoop on these
calculations, ask the various tower manu­
fac turers and antenna (beam) manufac­
turers. Your article may have convi nced the
questioner that a 2-element Quad isn't safe
to use with the part icu lar tower he was con­
sidering. Actually, the Quad is well under
the 7.2 square fee t."

James H . Okubo
529 Kevin Way
Placentia , Cal. 92670

" Referri ng to your calcula tions of wind
areas of antennas in July CQ :

According to the EIA Standard RS-222,
'Structural Standards fo r Steel Transmitting
Antennas, Supporting Steel Towers', the
wind pressure is applied to the projected ( not
surface ) area of the struc ture with a factor
of r such that the tower in q uestion is en-, ,
tirely adequate. However, the tower s
geographical locatio n is a lso impo~tan t as
pointed out in the above standard, smce the
appl ied loading may be 30, 40 o r 50 pounds­
per-square-feet in various parts of the coun­
try. The ra ting from the manufacturer mu.st
speci fy at what wind pressure the tower WIll
handle 7.2 square feet ( this is usually 30
P.S.F . X ¥.l for cylindrical surfaces),"

G .A. Cutsogeorge, W 2VJN
R. D . # I-Box 659A
Princeton, N .J . 08540

"The article in J uly issue o n quad antenna
area left me a lillie fuzzy on why the surface
area rather than the projected area of each
component is considered for wind load.

The other reason tha t prompted me to
drop you a line for help is that I have visited
a number of book stores in search of books
covering sound engineering design of vertical
towers. So far I have not had much success.
I am an enginee r, with cobwebs, and one
who has become somewhat rusty o n mo­
men t-area diagrams. etc ., and am now in the
process of reviewing the basic fund amentals.
However, I am sincerely interested in the
techn ical design of towers, their associated
foot ings and related load ings caused by
horizontal wires and rotary beams.

I will appreciate very much if you would
supply me with the titles, authors and pub­
lishers of so me good technical books devoted
to this field,"

William H . D uffey, W 8YPM
428 Fi fth Street
Fairport Harbor, Ohio 44077
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We wish to express our th anks to these
correspondents for providing more light on
the subject. We also shall be grateful to any
of our readers who can aid W8YPM in
locating the technical literature he desires,
inasmuch as we do not have the requested
information at hand.

Fig. l-Isolating network for the prevention of
modulation by one a.f. oscillator upon the other
when they are used to provide a two-tone te st
signal. The use of a separate low-pass filter at
ea ch cscillctcr alsa is desireable to attenuate the
2nd and other oscilla to r ha rmonics. This will
minimize the possibility of a harmonic from one
oscillator mixing with the funda menta l of the
other oscillator, which could otherwise result in
the appeara nce of odd-order I.M. on a spectrum

display.

A.F. OK. '" 1
27K

100· GOOn
1200c.p.5.

-
27.

A.F. o«.... 2
l00-GOOn

1200 c.p.5. 470

Two-Tone
Ou lpul

beat is qu ite high, 100 c.p.s. or so. About
3 :5 ratio, such as with 1200 and 2000 c.p.
tones, usually works out qu ite well, but eve
so, a slight readj ustment may be req.uired f
the frequ ency of one tone. Selection of
different sweep rate also may be needed.

The I and 2 kc to nes used for the spe
trum displays on pages 30-3 1 were selecte
to make it easier to locate the variou
multiples relating the various pips; but on t~
otherhand, use of the frequencies suggeste
above would have better di fferentiated b
tween the unwan ted-sideband tones, the I.~
products and the carrier.

Ripple also may be du e to intermod ulatio
between the two a.f. oscillators. This gene
ally ca n be avoided by the use of an isolati
network between the outputs of the oscill
tors as shown at fi g. I.

Another cause of ripple may be poor u
wanted sideband suppression.

Note also that for a proper two-tone env
lope pattern the a.f. level of each tone mu
be ad justed so th at the output from each,
the stage on which the observa tion is bei
made, is equal. This is indicated when t
negative peaks. at the center of the hor
zontal axis for the patt ern , come togethe

Two-Tone Ripple
QUESTION : What is the cause of jitter or
ripple on a two-tone test pallern.
A NSWER: Jitter that is mainl y distinguished
at the crests of a two-tone envelope pall ern
usually is due to inferior carrier suppression.
It can be eliminated or minimized by care­
fully rebalancing the carrier. It is interesting
to note that with some s.s.b. rigs this effect
varies as the a.f. signal level is altered, so it
thus provides a good indication not only of
normal carrier balance , but also of whether
or not the carrier balance cha nges during
modulation, as often occurs. This is how it
was confirmed th at the carrier suppression
deteriorated, rather than the 3rd order I.M.,
at fig 4H shown on page 31 of this issue.

T wo-tone displays with npple that appears
to travel along the edges of the envelope gen­
erally is caused by the difference frequency
between the two test tones th at in turn pro­
du ces a beat frequency with one of the test
tones. For example : With 1000 and 1990
c.p.s. tones the difference is 990 c.p.s. which
produces a IO-cycle beat with the 1000 c.p.s.
tone. ( 1000 - 990 = 10 ).

These effec ts can be minimized by select­
ing the test tones so that the "secondary"
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ICD Mystery
QUESTION: What does ICD stand for on t
cover of CQ M agazine?
A NSWER : The letters ICD seen in the lett
C on the CQ emblem or "logo" on the fro
cover of the magazine stands for Intern
tional Circulation Distributors who deliv
the magazine to newsdealers, jobbers, etc.

Stable Noise Figure Measurements
QUESTION: When making noise-figure mea
urements with a noise generator and an a.
meter for on output indicator at the receive
the meter bobbles around so much with t
noise that I cannot get a reliable readin
Any suggestions on stabilizing the meter?
A NSW ER: Yes, increase the time constant
connecting a large-size electrolytic capacit
across the meter aft er the rectifier. This wi
steady the pointer and average out the rea
ings. We have had good results doing this 0

a v.o.m., such as the RCA WV-38A, with
1000 mf 15 v , electrolytic connected directl
across the meter terminals (the polarity
the capacitor has to be observed) . In oper
tion, time must be allowed to permit t

[continued on page 96]
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Ra y Grenier , K9KHW
Mgr . Mail Order Sales

TRADES ??
GET OUR

DEAL TODAY!

Use Handy
Coupon
Below

".:,.:':;;.;;;",;;.....;;s'1
10\"(,~

T erry Ste rman . W9D lA
Propri eto r

SAVE $50
Purcha se any new Swan transceiver or
linear at the regula r price wi th no trade-in
and you may take a 50.00 Credit toward
the purchase of any other merchandi se .

.-----------------.
• To: AMATEUR ELECTRONIC SUPPLY I
• 4828 West Fond du Lac Avenue I
I Milwaukee , Wisconsin 53216 C·2 I
~ Iaminlerested in Ihe follow ing newequipment: :

I I
I I have the following to trade: (What's YOIJI deal?) I

I I
I I
I Sh ip me lhe following New Equ ipment. I

I I
I I
I Ienclose I I will pay ba lance (,f any) I
I O COO O l year 0 2years0 3years I
I I
I Name I
I I
I ~ress •

I C.t I
I 'y •

I State Zip I
I •
I ••••••••••••••••••

65 .00
70.00
65.00
75.00

5.00
3.00

30.00
105.00
140.00

~SWAN

Another reason for doing business with A E S

NOT E: Above ar e listed the "Standard - Eve ryday "
Swan Products - Be low are li sted some Speci a l
Purpos e ite ms :

14X 12v DC Hodule/ cable $
14XP As above . but Po s it ive Ground .
117X Bas ic 11 7v AC Supply ONLy .
230X Bas ic 230v AC Supply ONLy .
117 or nOvae Line Cor d (s peci fy) .
8' Cable wI plu g (Supp ly to Tran sce iver ) .
Cabinet w/Speaker & AC Line Cord .
230XC 230y AC Supply , spe aker & cabinet ..
14-230 12v DC Supply w/230v Bas ic .

When t ra d ing wi th Amateur Electron ic
Suppl y , you ma y use our ST AY·ON-T HE­
AIR PLAN - wh ich enables you to keep
your trade- in unt il your new equipment
arr ives.. .Lose no operati ng ti me!

STAY ON THE AIR PLAN

SWAN 350 80 · 10m Transceiver ( 14.98) $420.00
SWAN 500 80 · 10m - Delu xe ( 17.69) 495.00
SWAN 250 6m Transce iver ( 11. 55) 325.00
Hark II 80· 10m Linear - with tubes ( 14.08) 395 .00
Power Supply lor Hark II Linear (8.30) 235.00
117 XC AC Supply w/spkr. in cabine t. 95.00
14·117 12v DC Supply w/ Cable 130.00
405X MARS Osci ll ator - less crystals . . . . . . . 45.00
406B Small Phone Band VFO . 75.00
4 10 Full ·Coverage VFO . . .. . . . . . . . . . . 95.00
21 0 6 Heter VFO 120.00
VX· I P lug-in VOX . . . . . . . 35.00
S5B· 2 Selectable Side band kit lor 350 . . . . . . . 18 .00
22 Dual VFO Adaptor . . . . .. . . . 25.00
100 kc Calibrator kit lor 350 . . . . . . 19.50
500 kc Cal ibrator kit lor 250 . . . . . . . . . 19.50
RC· 2 Mobil e Re mo te Control kit . . . .. .. 25.00
45 Swantenna - manual . . . . 65.00
55 Swant enna - Remo te control . . . . . . . . . . . . 95.00
Custo m Co nto ur Bumper Hount. . . . . . . . . . . . .. 24 .95
Kwik-On Antenna Connecto r. . . . . . . . . . . . . . . . 3.25

AMATEUR
ELECTRONIC

SUPPLY
4828 West Fond du La c Avenue

Mi Iwaukee , Wisconsin 53216
P hone (41 4) 442·4200

MILWAU KE E STORE HOURS: Men & Fri - 9 a m to 9 pm;
Tues. Wed. Thurs · 9 am to 5:30 pm; Sat - 9 am [ 0 3 pm

~SWAN

I,

See page 110 fo r New Reader Service
I
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WB2NSD .638
K8yeS 639
OA4PF 640
WA2CCF/ 641

WA2UZH
K4GHR .. . 642
PY5ASN •. 643
K6UVJ/7 .. 644
W B2 FEQ . . 645
4UIITU . . . 646

500
W B6 HCQ . 636
c·.. ..... ... E37..- ... ...

1500
KIQZV . . . . 62
KIOOJ • .. . 63
W~PLN 64
K7N HG 65

1000
K100J . ... 118
WA0EVQ .. 119
PY5ASN .. 120
WA0 1LV •• 121

2500
W7KOI . . •• 19
'.M;U ~H . . . . 20
Kl QZV • . •. 21

2000
K41SE . • . •37
W5QYG . . .. 38
KI QZV • ••• 39
W5PWG/ .• . 40

W4SK I
WA2HG L ... 41

USA·CA HONOR ROLL

I
to David, WA2CCF/WA2UZH : William. I
K4GHR; Russ, WB6H CQ: Phil , K6UVJ I7;
Wille, OA4PF ( Ist to an OA ); and to The
Internat ional Amateur Radio Club of
Ge neva, 4U IITU.

I
Rodney S. Starkweather, M.D., W9CMC '

Rod's first ham station used a loose
coupler, crystal detector, and a quarter inch
spark gap obtained from Electro Experi­
menter Co., about 191 7. He was licensed in
1922 as 9EFG and ICC B, and operated IYB
as a found ing member of the Dartmouth
College Radio Club. They built a club house
and erected rad io towers atop the Physics
building and handled a Jot of traffic with an
impressive rotary spa rk gap tra nsmitter.

T here was a lapse of activity during his
yea rs at Rush Medical School, internship
and two years graduate work in dermatology
at the University of Pennsylvania, plus an­
other year and one half at clinics ahroad.

In 1939, Rod was relicensed, as, W9CMC.
and rece ived his Advance Class license in
19S2.

His many and varied activities include and
have included : A period of message handling
1945-1 9S0 on TLK, TLJ , ILN plus assorted
schedules and making BPL seven times.

BY ED HOPPER,* W2GT

PROGRAM

• 103 Whittman St. , Rochelle Park, N.J. 07662.

~ / --:--,--~

L EFebruary, "Story of The
Month" on Rod. W9CMC, after this data on
awards issued . Mixed USA-CA-2S00 awards
went to Earl, W7K OI ( Ist to the 7th dis­
tr ict ): Robert , WSUPH; and Jim, KIQZV,
who also received a 2000 award and a ISOO .
award. John. WSOYG received a USA·CA­
2000 award endorsed ALL A3A. Mixed
USA·CA-2000 . awards went to Walt,
WA2H GL; Bill, K4ISE: and David,
WSPWG /W4SKI. Mixed USA-CA-ISOO
awards went to Dave, K IOOJ ; Henry,
K7NH G ; and Paul . W0PLN. A USA-CA­
1000 award. endorsed ALL A-I , went to
Ram. PYSASN, this is the fi rst award to a
PY. Frank, WA0I LV received a USA·CA­
1000 award endorsed ALL A3A, and mixed
USA-CA-I OOO awa rds went to Dave,
K IOOJ ; and Philli p, WA0EVO. Jerry.
WB2FEQ received a USA-CA-SOO award
endorsed ALL SO MC A-3: one endorsed
ALL A-3 went to Betty. KSVCB. USA-CA·
SOO awards endorsed ALL A-I went to
Josef, O K3DG: Bob, WB2NSD; and Ram,
PYSASN. Mixed USA-CA SOO awards went

THE



Member of Nort h-western University Medi­
cal School F aculty since 1937. T reasure of

I the North Suburban Rad io Club (now de­
funct ) for several years. loyal and con­
tinuous su pporter o f CQ and QST over the

I
years . Part ic ipation as O RS in C D, F ield
Day and YLOM contests. In YLOM can­

, tests, made Ist place o nce, top distric t OM
I score twice and 3rd place twice. H as 20

w.p.m. C PC. member of QCWA, OOTC ,
ARR L, DXCC (Fone, c.w.. and s.s.b.) ,
YLWAS. YLCC 900, AI O p, ISSB. RCC

. and etc., G rea tly enjoys county hunting and
I has made so ma ny many good friends th is
i way. Collects Doctors (QSOs) - has 191

confirmed in 42 states and 16 cou ntries and
on RTTY has 43 sta tes and 14 countr ies.

Othe r interests include: phot ography,
cycli ng, traveling, oenology and revolver
target shooting .

Rod is married and has two married
children and two grand-ch ildre n, but Rod is
th e o nly ham in th e family.

Rod's vocation is pract icing Dermatology
in Eva nston. Il linois and he has been a
member o f the American Med ical Associ­
ation Radio Comm unica tio ns Committee
since 1957.

The USA-CA record of W9CMC is: # 46
USA-CA-500 in December 1961 ; #35 U SA­
CA- IOOO in A pril 1964; # 18 USA-CA-1500
in August 1964- all th ese lat er received
ALL 7 me s.s.b. endorsement. In May 1965,
USA-CA-2000 #20 was earned and # 17
USA-CA-2500 in September 1966.

As this is bei ng written, Rod's confirmed
county tot al has reached 2777.

Although the accompa ning photogra ph
shows a Johnson KW final. th is has recently
been replaced by a BTl LK-2000.

Letters

Don, W7I UO, writes: " I will be pleased to
sked county hunters on 160 meters from
Frank lin county, Idaho .

T. -

HANK DOELL, WBJRMM

KIH "H t:sn:k. S t :w \ 'UIU" I WlS

T. W8 ZRMM _
TO., __" .. ... oso

[.... -

••

WB2RMM OSlo

I am wo rk ing toward your USA-CA o n
80 and 160 mete rs, which is more of a
cha llenge.

Am Q RP, 75 watts, and operate c.w, on ly.
Write, Don. H. Strong, W7IUO, 239 S.
Second W. , Preston, Idaho 83263."
Phillip, K6UVJ I7. writ es: "Here is my ap­
plication for USA-CA-500.

You will note th at most of th e contacts
were made since Dec. 1966 (Yes, he also
included the dates, Ed.) .

When I returned from Germany in Jan.
'65, I sta rted worki ng county hunters from
my mobile and ended up working th em from
coast to coast. At fi rst , th e idea of collecting
counties myself didn't appeal to me too
much, but I had a lot of fun giving countie s
to the othe rs . Then in Dec. '66. I brought the
r ig into the house and happened to run
across some of the boys o n 20 meters. 1 soon
started checking into th e Independent
County H unter Net and decided to go ahead
and collec t co unties too . I fi gured it wo uld

St. ,.

f ' OIII AII S t o A 11 5:- _

Co..1 050 On ~ WI" I. Op.•• bllq

2 . SS8 AN CW Pl Y ' r ..ood Po r1"bl.
h om It.. IoIlowln" l"UllOft.

D.o '.o G MT asr C,l,

,.A""",I ~..,..~,

Th.. ~wORK'O ONE STIITION AW" RD" "..-1 '0
~ '-"'9 ........l and 0Sl-~ W~IUI ). .. ~ .. 0.-

I I _Y__ _ 1'1<. ~ .........
t'......._ _ • R-S_ ' _ .

l......-d "' .. d.-, oi III

".._. ~... w._o • • _ - - • • •

The O rig inal County Hunte r QSl Worked O ne Station Award
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Effective March
as follows:

1, 1968 CQ's domestic subscription rates will be increased

These increases are forced by an overall increase in postal rates as well as
new printing costs.

S1"F

\Ve are making this announcement well in advance to allow loyal CQ reader
to ge t in on th e old rates of $5.00 for 1 year; $9.00 for 2 years and $13.00
for 3 years while th ere's still time.

If yOIl are currently a subscriber, yOIl will be permitted to extend vour suh.
scrip tion if we receive your order by March 1st . •

IfOJ>,\Y

,

Headers can look forward to many more improvements and even more
changes in th e months ahead. If you think CQ is colorful now-just wait!
But don't put off send ing that order in before th e deadline.

P.S. The above rates will also apply to forc igll subscribers.

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

D 'ew Subscription, Start with the issue.

D Renew or extend my present subscrip tion .

Name'--- - - ----- Calll _

Address, _

C ity,- - - - - -------- __State'- Zip. _

80 • CO • February, 1968 See page 110 for New Reader Servic.
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data against his log, signs the QSL and d rop ;
it into the nearest mai l box. This saves h im
a lot o f wo rk and makes him much mort:
wi ll ing to QSL. These QSLs can be obtained
from Cliff Corne, K9EA B, 71 1 West Mc ­
Clu re Ave.• Peo ria. Ill ino is 6 1604 for 53.50
for 500, postage paid in the USA.
Hank Doell . WB2R:\t:\l. a lso designed hi ;
own QSL with his name and address already
printed on one side and the proper places fo '
a ll QSO data on the o ther side. So Hanl;
puts a stamp on the address side, and all
QSO data on the reverse side and mails it to
the station worked ( in an envelope. o f
course ) . Thi s sta tio n operator checks the
QSO data against his log. signs the QSL and
drops it into the nearest mail box.
Cla rence Polmanter, W8I1JD, designed hh
own QS L like a sma ll awa rd and calls it
Worked o ne Station Award. A though th is i,
not original with " Red". it is sti ll a fine idea
and should interest the amateur who receive ;
it. and hopefully arouse enough interest to
have h im send a QSL in return.
DR. F. 1\1. Wentz, W8EEQ, issues and un­
usual Award for each QSO. Dr. Wentz is th.
Pastor o f the St. Paul's Method ist Church
o f Montpelier. Ohio, so naturally h is award
should be of a reli gious nature. The award
will ad mit you to Ham Heaven, It states th at
the sender o f the certificate is a lready ill
Ham Heaven. highly recommends it, and
therefore desires to enable a few privilegcc.
friends to join him. It lists many desirabl«
fea tures of Ham Heaven. such as No bai :
needed for fis hing; no work-just loaf. and
etc.. It ends by saying tha t admission is free .
bUI a small charge is levied for new wing ,
each year. this being the closest thing to a
tax. ( I am happy and pleased to find th at
Dr. Wentz has such a fine sense of humor
and I sure want a QSO with him so I ca n
q ua li fy for his award. Ed. ) .

Ha m Hea ven Certificate

...

Notes

Thinking about QSLs, I must say that ;

[co nt in ue d on page 102]
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nly take a month or two to get 500.
It took me about six months of every
inute of spare time avai lable to get 500

ounties, It a lso took abo ut 540.00 in QSLs.
ostage, etc.• as well. I'm in the Air Force
nd can't operate nearly as often or as long
s most of the "regulars" on the net. I'm
Iso a student at the University of

yarning."
im, KIQZV, wri tes: "Well, I've been ex­
remely lucky in picking up many new coun­
ies on 15 and 10, and most of them have
.een people who have been off the bands for
u ite some time. On 10 they arc most ly old.

imers who wait for th is band to become
ctive each sun-spot cycle. I think it wo uld
e a good idea for the hunters to check
hese other bands.

Although I have been going th rough post­
ige and QSLs like they have been going out
f style. it has pa id off. I estimate I have
ent o ut over 2000 QSLs since January 1967 .

I have added another person to the list
vho desire to see me complete this award.
long with the X YL. it is the mailman,
I . . .. He stopped me a sho rt time ago

nd asked what I was doi ng now, especially
fter the great infl ux of mai l. He told me a
oute is det ermi ned by how much mail they
arry , not by any physical breakdown . He
aid if he had ten more customers like
yself', it would consti tute a seperate route.
sure enjoyed this story-wish othe rs th an

ust Gene ra l Licensed Hams could sign the
ncl osed affi davit, the mailman would be the
est person to vouch for it .. H i ... ..

Have been correspond ing with W B6GFJ.
ho is now KH 6GJW. trying to work out

omething from Kalawao county, will keep
'ou info rmed.

Have 1800 now. so I will close this letter
nd turn on the receiver and try for a few

"ore .

The QSL Problem

The QSL problem has a lways been with us
nd will continue to plague us. Thus. any
int or information to help solve this prob­

e rn, is a ste p in the right di rection.
Here are some such ideas:

he Original County Hunter QSL. designed
y the county hunters some years ago, and
ey have worked wonders . You can put

our name and address and a stamp on the
lank side. On the others side you fill in all
formal ion o n the QSO and then mail it to
e station worked. He just checks the QSO

February, 1968 • CQ • 81



Propagation

BY GEO RGE j ACOBS.* W 3ASK

B EGIN N ING about the middle of
February, and continuing through March
and early April, a noticeable seasonal im­
provement usually takes place in high fre­
quency propagation conditions between the
northern and southern hemispheres. This
improvement should be noticeable on all
h.f. bands between 160 and 10 meters, on
circu its mainly between the United Sta les
and South America, Africa. Australasia ,
paris of Asia and the Antarctic.

During the daylight hours, optimum pro­
pagation condi tions are expected on 15 me­
ters during February. The band is forecast
to open to all areas of the world du ring this
period, oflen with exceptionally strong sig­
nal leve ls and little fading or noise. The 10
meier band is expected to be a close runner­
up with excellent openings forec ast to almost
every area of the world during the daylight
hours. A fewer number of openings to Eu­
rope and the Far East on th is band is ex­
pected to be balanced by improved conditions
to almost all areas in the southe rn hemi­
sphere. With the number of dayl ight hours
increasing during February, both 10 and 15
meters are expected to remain open some­
what longer each day than during the early
winter months. Excellent worldwide OX
propagation conditions are also forecast for
20 meters during the sunr ise period, and
during the late afternoon hours,

D ur ing the early hours of darkness, both
15 and 20 meters are expected to sbare
honors for optimum propagation conditions.
Fifteen meters should have a slight edge for
openings in a westerly direction, 20 meters
for openings toward the east. and both bands
should be about equal for openings to tbe
south . Later in the evening, 20 meters
should stand out by itself as the optimum
band, wilh excellenl openings forecasl 10

• 11307 Clara Street, Silver Sp ring, Md. 20901.
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LAST MINUTE FORECAST

Dav-to-Dav Conditions and Quality lor February

Forecast Rating &: Q UQIi t),

Days (4 ) () (2) (I)

Above Normal : 4, 9, 15. 17. D D·E E E
2.

Normal: 1-3. 5. 7~8, 10.11 . C C·D D E
13-14, 16, 18. 20. 23·25,
27

Below Normal : I, 6, 12. 19. A·B B-C Co D D-E
22, 26, 18

Disturbed: 21 A A -B B·C C

Ho w To USE THESE C HARTS

T he following is an explanation o f the symbols
shown above, a nd inst ructions for the use of the
CQ propoaeuon predictions :

I-Enter Pro pogauon Charts o n follow ing pages
under appropriate band and d istance or geographica l
area columns. Read p redicted t imes o f band openings
at intersection o f both columns.

2- Follo wing each predicted time of band o pening
is a forecas t rati ng which indicates the relative
number of days the band is expected to open d uring
each month of the forecast period . The higher the
rating, the more frequen t the openi ng, as follows:
(4) band open more than 22 days each month; (3)
betwee n 14 and 22 days; (2) between 8 and 13
days; (I) tess than 7 days.

)-With the forecast rat ing noted above, start with
the n umbers in parentheses at th e top o f the "Last
Minute Fo recast" a ppear ing above. Read down the
table fo r a d ay-to-d ay fo recast o f propa gation con­
ditions in terms o f Above Normal ( W WV rating
higher than 6); N ormal ( WW V rating 5-6) ; Below
N orm al (W WV ratin g 4 ) ; Disturbed ( WW V ran og
less th an 4 ) . The letter symbols ( A· E) describe
reception cond itions (signa l quality , noise a nd Fading
levels) expected fo r each day of the month a nd
ha..'e the follo wing mea nings: ( A-excelle nt openi ng
wi th s trong. steady signals; R- good o pening, moder­
ately strong signals. litt le fadi ng a nd no ise ; C-fa lf
ope ning signals fluctuating between moderately
st rong a'nd weak; D e-poor open ing, signals ge nerally
weak with co nsiderable fading and noise; E-poor
opening , or none at all .

4- Th is month's DX Pro pagat ion Charts a rc based
upon a transmitter power of 250 watts c.w.: 500
wans s.s.b.. or 1000 watts d .s.b., into a d to pole
antenna a quarter-wave above ground on 160 a nd
80 meters, a half-wave above ground on 40 and 20
meters. a nd a wave-length above around o n 15 and
10 meters. For each 10 db gain above these reference
te..-els. reception quality show n in the " Last Minut e
Forecast" will improve by one level; fo r each 10 d b
loss. reception will become poore r by one Ievet.

5-Local Standard T ime for these p redictions is
based o n the 24-hour system.

6-The Eastern US A cha rt ca n be used in the I,
The Ce ntral U SA Cha rt in th e 5, 9, a nd '0 areas,
2, 3, 4 , 8, KP4 , KG4 and KV4 amateur call a -eas;
and th e Western U SA Cha rt in the 6 a nd 7 a reas.
The Cha rts a rc valid through Ma r. 31 1968. and are
p repared from basic propagation data published
monthly by the Institute For Telecommunicati on
Sciences And Aeronomy o f th e U .S. Dep t. of Com­
merce, Boulder. Colorado.

almost every world area, During the late
evening and early morning hours, god 0
propagation conditions are also forecast fo
40 meters, with excellent openings expecte
10 man y areas of the world. Some OX open
ings on 80 and 160 meters are also forecas
during these hours. A peak in propagatio
conditions is expected during the sunris
period on 20 meters, when the band shoul
open to almost a ll corners of the worl
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during a period of an hour or two.

Sunspot Cycle

A monthly mean sunspot number of 92
was reponed for November, 1967 by the
Swiss Federal Solar Observatory, the world's
official keeper of sunspot records. This re­
sults in a running smoothed sunspot number
of 83 centered on May, 1967 , as the present
sunspot cycle slowly climbs towards a maxi-
mum va lue. A smoothed sunspot number of
106 is fo recast for February, 1968. •

FEBRUARY & MARCH 1968
Time Zone: EST (24.Hour-Time)

Eastern USA To:

10 15 20 40/ 80
Meters steters Alnus steters

Western 08-09 (I) ()6.l)7(1) 03-06 ( 2) 17· 18 (I )
& 09·10 (2) 07-08 (2) 06-09 ( 3 ) 18-19 (2)
Central 1(). 12 (3) 08· 11 (3) 09-12 ( 2) 19-01 (3)

liurope 12·13 ( 2) 11 ·14 (4) 12-1 3 (3) 00.03 (2)

IA, NO
" .

13-15 (I) 14-1 5 (3) 13-1 6 (4) 03-04 (I)
fr ica 15-1 6 (2) 16-19 (3) 19-21 (1) .

16-1 7 (1 ) 19-22 (2) 21-00 (2) ·
22-03 ( I) 00.02 (I) '

[N orth- 08-09 (I) ()6.l)8 (I ) 08-13 (I) 18-20 (1 )
lern 09-11 (2) 08-09 (2) 13-15 (2) 20-22 (2)
Ifurope 11 .13 (1 ) 09- 1213) 15-1 8 (3) 22-02 (I)
IPcBuro- 12·13 (2) 18·23 (2) 20-00 (l ).

ean 13· 14 (I) 23-04 (3)
USSR O4-OS (2)

astern OS-09 (I) 07-09 ( I) 05·07 ( 2 ) 19·20 ( I)
editer- 09-12 (2) 09- 10 (2 ) 07-14 ( I) 20-22 (2 )

anean 12-13 (I ) 10-11 (3) 14-I S ( 2) 22-23 (I)
iddle 11 ·13 (4) IS-20 ( 3) 20-22 (1 ).

ast 13-1 5 (2 ) 20-22 (2)
1.5-1 6 (1 ) 22-00 (4)

00 02 ( 2)
02-05 ( I)

est 07-0S (I ) 05-06 (I) 06- 13 ( I) IS-20 (I )
!Afr ica OS- II (3) 06-07 (2) 13· 15 (2) 2Q-23 (2 )

11 -1 5 (4) 07- 13 (3) 1.5 ·1'7 ( 3 ) 23-01 (3)
15-17 (3) 13· 17 (4) 11-23 (4) 0 1-02 (2)
11- 18 (2) 17-18 (]) 23-02 (3) 02-03 (l )
18-19 (1 ) 18·20 ( 2 ) 02-06 ( 2 ) 22-02 (1) .

20-22 ( I)

~~st & 07-09 ( I) 07-09 (I) 12-14 ( I ) 19-23 (1)
!Central 09- 11 ( 2 ) 09· 11 ( 2) 14·1 6 ( 2 ) 23-01 (2 )
~frica II -IS ( 3) 11 -13-( 3 ) 16-1S ( 3) 0 1-02 (1)

15-1 7 (2 ) 13· 1.5 ( 4 ) IS-22 (4 )
17-19 ( 1) 15-17 (3) 22·01 (3 )

17-18 ( 2 ) 01 -03 ( 2)
18-19 (1) 03-05 (I)

nt. 0 7..()9 (1 ) 06-10 (l ) 12·1.5 (1 ) IS- 19 (I)
~rrica 9-11 ( 2) 10-13 (2 ) 15-17 ( 2) 19-21 ( 2 )

1)-12(3) 13-1 5 (3 ) 17-18 ( ] ) 2 1·22 (I)
12-14 ( 4) 1.5 - 17 ( 4) 18 ·20 (4) 19-21 (I )'
14 ·1.5 ( 2) 17·1 8 ( 2 ) 20-23 ( 2 )
15-16 ( J) 18·1 9 (I ) 23-02 (3)

02-0 3 ( 2)
03-01'> ( I )

Ic;rnt ral 8-10 (1 ) 07-08 ( 1) 06-09 (I ) 0.5-07 ( 1 )
~ South 17-19 (I ) 08-10 (2) 17.19 (1 ) 19·21 (l)

soa 10-12 (1 ) 19-21 ( 2 )
19-2 1 (I ) 21·23 (I )

o uth- IOS-09 (I) 07-0S (I) 04-06 (I ) 0 .5-07 ( 1)
ast -11 (2) OS-IO (2) ()6.l)7 (2 )

IAsia 11 -14 (I) 10-12 (I ) 07-10 (I )
I S-21 ( I ) 1.5 - 17 (I) 14- 16 ( 1)

17· 19 ( 2 ) 21·23 (I )
19 ·21 (I) 23-0 1 ( 2)

0 1-02 (I)
a r 16- 17 (1 ) 07·10 (1) 02-06 (I) OS-OS (I)
as! 17-19 ( 2 ) 1.5-16 (1) 06-09 (2)

19-20 (I) 16-1 7 (2 ) 09- 11 (I)
17· 19 (3) 19 -21 0 )
19·20 (2) 21 ·22 ( 2 )
20-21 ( I) 22-00 (3 )

00-02 (2 )
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Guam 11-12 (I) OS -09 (I l 18-20 (I ) 0\ -02 (I )
Pacific 12-14 (2 ) 09-12 (2 20-22 (2 ) 02-03 (2 )
Islands 14-16 (I) 12-16 (I ) 22-00 (3) 03-05 (3)

16-1 7 (2) 16-1 8 (2) 00.02 (4) 05-07 (2)
17-1 9- ( 3) IS·21 (3) 02-05 (3 ) 07·08 (I)
19-20 (2) 21-22 (2) 05-07 (2) 0 2-03 ( 1) -
20-21 (I) 22-23 (I ) 07-09 (4 ) 03-0.5 ( 2) -

09-10 (2) 0 .5-06 (1) -
10·12 (I)

Ausrra- 09-11 (I) OS-09 (I) 02-07 (2 ) 03-05 (I)
Iia & 15-16 (I) 09-11 (2 ) 07-09 (3) 05-07 (2 )
New 16-17 (2) 11-16 (I) 09-10 (2 ) 07·09 (I)
Zeal and 17·19 (3 ) 16-I S (2 ) 10-13 (I) 04..Q.5 ( 1) -

19-20 (2) 18-20 ( 3 ) 13-15 ( 2) 0 .5-06 ( 2) -
2()'21 (I) 2()'22 ( 2) 15-19 ( 1) ()6.l)7 (I) '

22·23 ( I ) 19-22 (2 )
22-02 (3)

N orth- 07-OS ( I ) 06-07 (I) ()6.l)S (4) 18·1 9 (I)
ern & OS-09 (3) 07-OS (2 ) 08-10 (3) 19·20 (2)
Central 09-11 (4 ) OS-IO (4) 1().IS (2 ) 20-03 (3)
South 11-13 ( 3) 10-1 5 (3) IS-I S ( 3 ) 03-05 (2)
A merica 13-16 (4) 15-1 8 (4) is.co (4 ) 05-07 (I)

16-17 ( 3) 18-20 (3) 00-03 (3 ) 19-21 (I) '
17-1 S (2) 2()'22 ( 2) 03-05 ( 2) 21-02 (2) '
18-19 (I) 22-01 (I) 05-06 (3) 02..Q6 (1) -

South- 07-OS ( 1) ()6.l)7 (I) 1.5· 16 (I) 19-21 (I)
em 08· 10 (3) 07· 10 (2 ) 16-1 7 (2 ) 21-03 (2 )
Brazil. 1().14 (2) 10 -14 ( I) 17·18 (3) 03-06 (I )
Araen- 14-1 5 (3 ) 14·15 (2 ) 00-02 (3)
tina. 1.5·1 7 ( 4 ) 1.5-19 ( 4 ) 18-00 (4 ) 21-05 (I ) '
Chile & 17·IS (2) 19-21 ( 3 ) 02-04 ( 2)
Uru- IS·19 (I) 21 -23 (2 ) 04-05 (I)
guay 23-01 ( I ) 05-07 (2 )

07-09 (I)
Mc- 14-1 6 (I) 14-1 6 (I) 17-19 (1) 22-00 (I )
Murdo 16-1 9 (2) 16-1 8 (2) 19-21 (2) 00-03 (2)
Sound, 19-20 (I ) IS·21 (3) 21 ·04 (3) 03-05 (I )
Antarc- 21 ·22 (2) 04-06 (2)
tica 22·23 (I) 06-OS (I)

Time Zones: CST & MST (24-Hour Time)
Central USA To:

10 15 20 40/ 80
M eters Meters M eters M eters

Western OS- IO (I) 07-0S (I ) 23-06 (I) 17· 19 (I)
& 10·13 ( 2) 08-09 ( 2 ) 06·09 (2) 19 -23 (2 )
Central 13·14 (I) 09-13 (3 ) 09-11 ( I ) 23-02 (I )
Euro pe 13-14 ( 2) 11-13 ( 2) 20-21 ( I) '
& Nort h 14·1 .5 (I) 13- 17 (3) 21 -22 (2) -
A frica 17-19 ( 2 ) 22-00 (I) '

19-22 (I)
22-23 (2)

N o rth- OS-12 (I) ()6.l)S (I) 20-22 (I) 19-01 (I)
ern OS- 12 (2) 22-00 (2 ) 2()'23 ( 1) '
Europe 12-13 ( I ) 00-06 ( I )
& Eurc- 06-0S ( 2 )
r;an 08 · 12 (I)

SSR 12-14 ( 2 )
14-16 (3)
16-20 ( 2 )

Eastern OS -12 (I) 07-08 ( 1 ) 06-13 (I) 19-22 (I)
~Iedi trr- OS-09 (2) 13- 16 ( 2 ) 20-21 (I) -
ranean ~ 09-11 (3 ) 16- 18 (3)
~I iddl e 1 1-12 ( 2 ) 18· 19 ( 2 )
East 12-13 (I ) 19-2 1 (I )

2 1-23 ( 2)
23-01 (I)

Wrst & OS-09 (I ) 0 7·10 (I ) 10-1 2 ( 1) 18· 19 (I )
Central 09- 11 (2 ) 10-12 (2) 12-1.5 ( 2 ) 19-21 (2)
Africa 11-13 ( 3 ) 12· 14 (3) 1.5-17 (3) 21-00 (I)

13-16 (4 ) 14-)1 (4) 17-20 (4) 20-22 ( 1) -
16- 17 (3) 17· 18 (3) 20-22 (3)
17-18 ( 2 ) IS·20 (2) 22-00 ( 2 )
18· 19 (I) 20-2 1 (I) 00-02 (I)

East OS-IO (I) 07- 10 ( I) 10-14 ( 1) 19-2 1 (I)
Africa 10-14 ( 2) 10- 12 ( 2 ) 14-16 ( 2) 20-22 ( I) '

14-16 (I) 12-15 (3) 16-20 (3)
1.5 ·1 7 ( 2 ) 20-22 (2 )
17-1 S (I) 22-00 (I)

So uth 07-09 (I) 06-10 (I) 10- 13 (I ) 19-22 (I )
Africa 09-10 (2 ) 10-12 ( 2 ) J3- IS (2 ) 20-21 ( I) '

10- 13 (3) 12- 13 ( 3 ) 1.5-1 6 (3)
13·14 ( 2) 13·1.5 (4) 16- 18 (4 )
14·1.5 (I) 1.5-16 (3) 18 -20 (3)

16-17 (2 ) 20 -22 ( 2)
17-I S (I) 22-00 ( 3 )

00-02 (2)
0 2-04 ( 1)
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Eastern S-10 (I) 07.Q8 (I) 07-1 2 (I) I S-21 (I)
Medlter- OS·10 (2) 12-IS (2)
ranean ~ 10-12 (I) IS-I S (I)
Midd le 19-21 (I) IS-22 (2)
East 22-02 (I )
West & 08 -09 ( 1) 07-10 (I ) 10-1 2 (I) IS-22 (I)
Ce ntral 09- 12 (2 ) 10·12 (2) 12-14 (2 )
Africa 12-14 (3) 12-14 (3) 14-1 6 (3)

14-1 6 (4) 14-1 7 (4) 16-20 (4)
16-1 7 (3) 17-18 (3) 20-22 (3)
17-1S (2) IS-19 (2) 22-23 (2)
IS-19 (I) 19-20 (I) 23-00 (I)

South 08-09 (I) 06-10 (I) 06-13 (I) 19-22 ( 1)
A frica 09-1 1 ( 3) 10-12 (2 ) 13-IS (2) 20-21 (I) '

11-12 (1 ) 12-14 (4) IS-1 8 (3)
14· 15 (2) IS·19 (2)
IS-16 (I) 19-21 (I)

2 1-23 (3)
23-00 (2 )
00-02 (I )

Central 17-19 (I ) 07-08 (I) 0'-07 (I) OS-07 (I)

'" OS- IO (2) 07-09 (2)
South 10-11 (I) 09-11 (I)
Asia 16-17 (I) 17-19 ( I)

17· 19 (2) 19-21 (2 )
19·21 (I) 21-22 (I)

South- OS-1O (I) 0708 (I) 22-00 (I) 02-07 (I )
east 14-I S (I) OS-IO (3) 00-07 (2 ) 04-06 (1) -
Asia IS-16 (2) 10- 12 (2) 07-09 (3)

16- IS (3) 12-17 (I) 09· 11 (2l
IS-19 (2) 17-20 (2) 1I · 1S (I
19-20 ( I) 20-00 (I )

Fa< 13-14 ( I ) 07-12 ( I) 11 ·21 (I ) 00-02 PIEast 14-16 (2) 12-1S (2) 2 1-22 (2) 02 -G4 2
16-17 (4) IS-17 ( 3) 22-03 (3) O4-oS (I
17-1S (3) 17-19 (4) 03-06 (2) 02-06 (1) -
IS- 19 (2) 19-20 ( 3) O6-OS (3)
19-20 (1 ) 20-21 (2) OS· 1I (2)

21-22 (I)
Gua m, OS-09 (I) 07-oS (I) 17-1 9 (1 ) 19-21 ( I)
Paci fic 09- 11 ( 3 ) OS- I I (3) 19-21 (2) 21-23 (2)
Is lands 1I ·1S (2) 11-1 6 (2) 2 1·22 (3) 23-0S (4 )
&New I S· 16 (3) 16-1S (3) 22-00 (4) OS-06 P )
Zeala nd 16-I S (4 ) 18·20 (4 ) 00-02 ( 3) 06-07 2 l

IS-20 (2 ) 20-21 ( 3) 0204 (2 ) 07-0S (I
20-21 (I ) 21 -22 (2 ) 04-06 (I) 21-23 ( 1) -

22-00 (I) 06-09 (2) 23 -05 (2 ) -
09-11 (1) 05-07 ( 1) -

Aust ra- 11 -13 (I) 06-07 (I) 12-20 (I) 0 1-03 (I )
Iia 13-16 (3) 07-09 (2 ) 20-22 (2) 03-oS (3l

16-1 S (4 ) 09- 11 (I) 22-00 (3) OS-06 l 2
IS-20 (3) 11-13 (2) 00-03 (4) 0608 I )
20-21 (2) 13-1 6 (ll 0 .1-01 (2) 03-04 ( 1) -
21-22 (I) 16-1 S (2 07-09 ( 3) 04-06 ( 2l'

IS-20 (4) 09-12 (2) 06-07 (1 -
20-22 (3)
22-00 (2)
00-02 (I )

No rth- 06-07 ( I) 05-06 ( 1) 06-08 (3 ) IS-20 (I )
ern & 07-oS (3) 06-07 (2) 08-1S (2)

20-00 P ICentral 08-10 (4) OM9 (4) I S-17 (3) 00-03 2
South 10-13 (3) 09·14 (3) 17-00 (4) 03-oS (I
America 13-16 (4) 14-1 8 (4) 00-02 (3) 20-2 1 ( 1) -

16-17 (3) IS-20 (3 ) 02-06 (2) 21-01 (2) '
17-I S (2) 20-22 (2l 01 ..()4 ( 1) -
18-20 (I) 22-00 (I

Brazil , 07-08 (I) 06-01 (1 ) 12-14 ~ I) 18-19 ( 1)
Argen- OS-09 (3) 07-09 (2) 14-16 2 ) 19-01 (2)
tina. 09-12 (2) 09- 12 (I) 16-1S (3) 01-03 (I)
Chile & 12-14 (3) 12-14 (2) IS-23 (4) 20-02 ( I ) '
U ru- 14-1 6 (4 ) 14-1 5 (3 ) 23,02 (3)
guay 16-1 7 (3 ) IS-19 (4 ) 02-06 (2)

17-18 (2) 19-20 (3) 06-0S (I )
18·19 (I) 20-22 (2)

22-02 ( 1)
M e- 11 ·1 5 (1) 14-1 6 (1) 16- 19 ( I) 22-02 ( 1 ~
Murdo IS-IS (2) 16-18 (2) 19-20 (2) 02-G4 (2
Sound. 18-19 (I) IS-21 (3) 20-02 (3) 04-06 (I )
Antare- 21-23 (2) 02-G4 (2)
tica 23-00 (I) 04-06 ( 1)

O6-OS (2)
08· 10 (I )

• Predicted times for 80 meter openings. Open
ings on 160 meters are also likely to occu
during those times when 80 meter opening
are shown with a forecast rating of (2 )
or higher.

10 15 20 40/ 80
M eters M eters Meters Meters

estern OS-1I (I ) 07-08 (I) 00-06 (I ) IS-OO(l )
rrope OS-09 (3) 06-08 (2) 20-22 rn -
N orth 09-11 (2) 08· 11 (1)
tr tca 11-12 (3) 11 · 13 (2)

12- 13 (2) 13-IS (3)
13·14 (I) J.5-1 9 (2)

19-22 (I)
22-00 (2)

.:ntral OS-IO( I ) 07-08 (I ) 20·22 ( 1) 19-23 ( I)
OS-1I (2 ) 22-01 (2 ) 20-22 (I)

or th- 11-13 (I) 0 1-06 ( I)
In 06-0S (2 )
r ro pe 08-10 ( I)
Euro- 10- 12 (2)

'an 12· 14 (3)
· SSR 14·16 (2)

16- 18 (1)

Time Zone: PST (24-Hour Time )
Western USA To :

\\
E

'"A

c
'"N
e
E

'"p
c

Central 07-09 P) OMS (I) 06-07 (I) OS·Il7 (I)

'" IS·20 I) OS·10 (2) 07-09 (2) 19·21 (I)
So uth 10· 11 (I) 09·11 (I)
Asia IS·19 (I) 17-19 (I)

19-20 (2) 19-21 (2)
20-21 (I ) 21 ·22 (I)-

SOJth· 09-10 (I ) 07·0S (I ) 20-22 (I) 03-07 (I )
east 10-1 2 (2) OS-1O (2) 22-00 (2)
Asia 12-1 4 (I) 10-12 (3) 00-06 (I)

16-1 7 (I) 12-1 3 (2) 06-09 (2)
17-19 (2) 13-17 (I) 09- 11 (I)
19-20 (I) 17-20 (2) 13-IS (I)

20-22 (I)-
Fa: IS-16 (I) OS-1I (I) 03-06 (I) 03-oS (I)
Ea ·t 16-17 (2) I S-16 (I) 06-09 (2) 05.07 (J) -

17-1 S (3) 16-17 (2) 09- 12 (I)
IS-19 (2) 17-20 ( 3) 19-21 (I)
19-20 (I ) 20-2 1 (2) 21 -22 (2)

2 1-22 (I ) 22-0 1 (3)
0 \-03 (2 )-

G c.am, 10-11 (I) OS-09 (I ) IS-20 (I) 22-00 (I )
Pacific 11-13 (2) 09-12 (2) 20-22 (2) 00-0 1 (2)
Islands 13-1S (3) 12-17 (I) 22-00 ( 3) 01-06 (3)
&New IS-17 (2) 17- IS (2) 00-03 (4) 06-07 (2)
Zuland 17-1 9 (3) IS-22 (3) 03-oS (3) 07-oS ( 1)

19-20 (2) 22-00 (2) OS-07 (2 ) 00-02 (J) -
20-21 (I) 00-01(1) 07-09 (3) 02-05 (2 ) -

09-10 (2) OS-07 (I) '
10-11 (I)-Av stra- OS-II (I ) 07-0S ( 1) OS-07 (2) 02-G4 (I)

li. 13-14 (I ) OS -1I (2) 07-09 (3) 04-06 (3 )
14-1S (2 ) 11-13 P) 09-12 (2) 06-07 (2 )
IS-I S (4 ) 13-14 2) 12-14 (I ) 07-oS (I )
IS-1 9 (3l 14-16 (3) 14· 16 (2) 04-05 o i -
19-20 (2 16-1 S (2) 16-20 ( I) 05-06 (2) -
20-21 (I ) IS-20 (3) 20-22 (2) 06-07 (I) '

20-22 (4) 22-02 (3)
22-00 (2) 02-G4 (4)
00-01 (I) O4-oS (3)

N orth & 06-07 (I ) 06-06 (I) 02-07 (2) IS-19 ( 1)
Central 07-oS (3) 06-07 (2) 07-10 (3) 19-20 (2)
South OS-II (4) 07-10 (4) 100I S (2) 20-02 (3)
A merica 11 -13 (3) 10- 14 (3) I S-17 (3) 02-G4 (2)

13-16 (4) 14-1S (4) 17-00 (4 ) 04-06 (I )
16-1 7 ( 3) IS-20 (3 ) 00-02 (3) 20·2 1 ( I) -
17-1 S (2 ) 20-22 (2l 2H2 (2) '
IS-20 (I ) 22-0 1 (I 02-0S (I) '- 06-07 (I ) 13-IS (I ) 19-20 ( I)Bu m . O6-OS (I )

At aen- OS-09 (3) 07-10 (2) I S-1 6 (2) 20-02 (2)
t ina, 09-13 (2) 10-1 3 (I) 16-1 S (3) 02-oS (I)
O ile &. 13-1 4 (3) 13-1 4 ( 2) IS-OO (4) 21.03 (I) -
U, u- 14-1 6 (4) 14-IS (3) 00-02 ( 3)
gU :ly 16-17 ( 3) IS-19 (4 ) 02-06 (2)

17-I S (2l 19-21 (3) 06-0S (I)
18-1 9 (l 21-23 (2)

23-0 1 (I)-
13-16 (I ) 16-19 ( I) 22-01 (I !M.:;· 11 -14 (I)

Murdo 14-I S (2) 16-1 S (2) 19-20 (2) 0 1-G4 ~ 2
Sc undo IS-20 (I ) IS-21 (3) 20-03 (3) 04-06 I)
Autarc- 21-22 (2) 03-07 (2)
tica 22-23 (I) 07- 10( 1)
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Contest Calendar
BY F RANK ANZALONE,':' W IWY,

Starts : 2200 GMT Friday, February 23
5 P,M, EST Friday, February 23

Ends: 2200 GMT Sunday, February 25
5 P, M, EST Sunday. February 25

Thi s is primarily a QSO party to renew
old acquai ntances, T his year a simple scoring
system has been added to make it more in­
teresting and add a little competition,

There are cert ificates for tne leading sta­
tions and the QCWA Plaque for the "Top
Ban an a," (T his is a new plaque, the old one
was ret ired by W8BNK last year.)

2, Operation will be on 4 bands, 7 mc
thru 28 me. (28 me was added th is year)

3, Both phone, c.w, and cross mode con­
tacts arc permitted , but only one contact per
ba nd permitted with the same station,

4, Exchange will be the RS or RST re­
port In addition VP9 stations will give the
name of their Parish,

Abbreviat ions for the nine Pari shes: DEV,
G EO, HAM, PAG, PEM, SAN, SMI, SOU,
WAR,

5, Each completed contact counts 3 points.
F inal score : QSO points multiplied by the
total number of Pari shes worked on each
band , (9 per band, total of 36, )

6, Keep all times in GMT- You are ex­
pected to compute your own score and care­
full y check you r log for duplicates an d etc,
Print your name, ca ll and address in BLOCK
LETTERS, and also sign a declarat ion that
all rules and regulations have been observed,

7, A ce rtificate signed by His Excellency,
The Governor of Bermuda, will be awarded
to the highest scoring sta tio n in each call
area WI thru W0 and VEl thru VE7 in­
cluding VO,

The G rand Prize winner is not eligible to
wi n two years in succession, Tie scores will
be decided by the highest mult iplier on 7
me or each band respectively,

Logs must be received by April 15th by
the Contest Committee, Radio Society of
Bermuda. P,O, Box 275, Hamilton, Bermuda,

Calendar of Events

3-4 ARRL DX Phone Contest
10-12 Vermont QSO Parry
11-12 Bermuda Contest
17-18 ARRL OX CW, Contest
23-25 QCWA QSO Party
24-25 French Phone Contest
24-25 YL·OM Phone Contest
25-26 Bermuda Contest
2-3 ARRL OX Phone Contest
9-10 YL-O M CW, Contest

16-17 ARRL OX CW, Contest
30-31 Florida QSO Party

6-' CQ WW \\,PX Phone Coniest
20-21 Helvetia 22 Contest
27-28 PA Ce CW/ Phone Contest
27-28 One Land QSO Party

ARRL OX Contest

Phone: February 3-4 and March 2-3
CW,: February 17-18 and March 16-17
Starts: 0001 GMT Saturday, Ends: 2400

I GM T Sunday in each instance.

~
Its the world working the W/ Ks and

E/ VOs in this one, as if you didn't know,
ecember QST had all the details,

Vermont QSO Porty

Starts: 2300 GMT Saturday, February 10
Ends: 03 00 GMT Monday, February 12

Complete rules in lasl month's CALENDAR,
Mailing deadline March 31 st Logs go 10:

VARC, c/o E Reg, Murray, KIMPN, 3
Hill crest Drive, Montpelier, Vermont 05602

Bermuda Contest

Starts: 0001 GMT Sun, Febru ary II and
February 25

Ends: 0200 GMT Man, February 12 and
February 26,

I This contest sponsored by the Radio
, ociety of Bermuda is open to all U.S, and

anadian amateurs, The Grand Prize winner
et s to spend a week in Bermuda as guest
f the Society, (How about that?)

L Single operator stations onl y permilted,

14 Sherwood Road, Stamford, Conn . 06905 .

I February
February

! February
! February

February
February

, February
, February
, March

March
March
March
April
April
April
April
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C LA I M ED S CORES

CO W W Phone Contest- 1967

M ulU-Ope rat or
SlnJ: le Tra n<;m il l("T

SM4G Z . ... 15,9.50
G M3 RFR .. 7,913
PA0HTR .. 4.309

Sin gle Operat or
U .S.A,

A ll Hand

K I HVV 44 .5 .048
K l ODT 370,747
W A2SF P 964.934
K2DJD 343.9.58
K311TZ 324,562
W 3HH K 2.56,677
K4CG 465,868
W4 KFC 448.678
W .5NM A .. 363,404
W .5JWM 1.50.410
W6NJU .,. 421,889
W6LDA 267,007
W7DQM 302,778
W 7EOI .. . . 183,162
WSTWAl8 . 305,928
W3TDF/ 8 .. 122.639
W91RK 366,776
K9CUY 110,1 42
WAO KD I 248,844
W AOOA I . . 171 ,264

W5EQT ...
W A6EKL ..
W7PJL .
K81l ZU .
W9DRL .
K01FL .

14 me

W2I UV ....
WA3FGS ..
WA4WAO .
K5BXG
K6UJW .
W7G UV .
K8YBU .
WA9CYV ..
W01YH ...

7. me

K2GXI
W3PHL
W4BYB
K8EUR

11 7,.593
20.5 ,296
100,4 1.5
17 1.12.5
20 ,832
72,7 16

20,808
102,592
75,936
86,160
87,376
37,048

364,662
1.5 .1 80

11 3,708

60,204
.52 ,9.5.5
16.70.5
21.616

HR IKAS .. 34.5 ,.5 .54
V EITG ... . 303, 1.50

1.8 me

V E3DS . ... 400

OVE RSE AS
All Band

ET3 REL 619.014
CN8FV 371.08.5
ZD8HAL . . 290.780
XW8AX ... 766.1 17
JA3U1 666. t68
VU2DKZ .. 560,038
G31I DA ... 1.567.346
W0GTAI

LA 1,24; ,.544
!lBAF 1.239.672
KH6GGJ .. 135.141
HC tTH .... 1,023,378

18 me

14 me

9G1 KT
HL9TM .
JA4BEX .
SM4CMG . .
ON.5GA ...
KG6AQG . .
PY7GV ....

7. me

JA2BTV .
DU RO ..
OK3 BU .
PY7LAK .,.

J.8 me

29.81.5
30,OO t
8,428

420,210
224.213
226,t68
285,439

46,620
17,343
2t.514
15.228

18 me

K lI MP
W2B XA .
W HLN .
K4V YN .
W A .5BFB . .
K6ERV
W 7A ZG .
K8WIJ .
W9LKI .
W AOG CP ..

11 me

WIR IL ....
W B2YE M ..
W 3AYD
WA4LM D ..

205,625
309,844
190.920
199,550
166,668
1.5 8,002
11 .5 .020
133.840
130.980
90,792

193,600
136.904
16,302

136.612

3.8 me

W2ZPO .5 .301
WA8ROJ 4 ,144

No. AMERI CA
All Rand

KL7FRY . . 487.296
V E6TP 3.59.544
V E7EH 263 ,471

21 me

VE3B~tB . . 90 .944
VE2AFC ... 78.108

14 me

KZ.5TW .... 39 1.230

7X0 AH .
JA6QT .
4X4CJ .
G2BOZ .
D L4FS .
V K9GN .
ZL3AB
OA8V . .. . .

21 me

ZDRCC ....
JAINUH ..
JA4FK
GlFKM ..
SM7DMN ..
K01L1/

KG6 .
PY1ATG .

141 ,024
122,460
72,756

280,675
127,688
291, 194

55,265
416,928

21.420
134.575
102.240
302,763

83.293

188.324
142,600

WA6ZQU .. 1,4.54,838
KA9M F ... 1.244.9 10
VE3FHO . 1,100•.528
XEIWS . 1,0.54.680
WA61PY 830.72 .5
K60HJ 702.900
W 9EX E 649,288
W AOEMS . 626.828
W B2CKS .. .596,570
W 3M VB ... .522.936

M ultl-Oper a t or
:\111111 Tra n'imiller

4~t.5A 7.468.117
UAIKBW .. 1.569,451
W7SFA .... 9.5 3,712
W8NGO 626.894
WI UOP ... .58.5 .920

Details in last month's CA LENDAR.
Mail logs before March 20th to : Donald

McCienon, W3EIS, 11 3 10 Cedar Lane,
Beltsville, Maryland 20705

YL-OM Co ntest
Phone: Feb, 24-25 C.W.: March 9-10
Starts: 1800 GMT Saturday, Ends: 1800

GMT Sunday in each instance.
This is goi ng to be a crowded week-end

but give the ladies a break and loo k for them
on th e phone freque ncies li sted in the rules
on page 9 of last month's issue.

French Phone Contest
Starts : 1800 GMT Saturday, February 24
Ends : 2 100 GMT Sunday, February 25
The c.w. sec tion has a lready taken place,

Jan. 27/28. Rules brieflly, exchange is QSO

86 • CQ • February, 1968

nr. and signa l report. Each QSO 3 points
and th e multiplier is the number of French
department s (2 fi gures following signal re­
po rt ) wo rked on each band.

Activity is also ex pected from H B, LX,
ON, DUF countries and 9U5, 9X5, 9Q5
during the contest period. Contacts with any
of the above countries a re good for QSO
and multiplier points in th e French Contest.
( It sounds a bit confusing but tha t's what the
announcement sa id, Which inciden tly was
received to lat e for the c.w, sectio n.)

Contest contacts can be cred ited for the
D PF, DDFM, D UF and DTA, all French
awards.

T here were only 14 U.S.A. entries in last
year's contest. W4SN U, W2M EL and
W3HQU were the top three on c.w. while
K2J FV was the leader on phone.

See page 110 fo r New Reade r Se rvice



Your logs go to : R.E.F., B.P. 42-0 1, 75
Paris RP, France.

CQ World Wide WPX Phone Contest

Starts : 0000 GM T Saturday, April 6
Ends : 2400 GM T Sunday, April 7

This contes t will now be known as the
WPX Phone Contest. The fo llowing modifi­
cations have been made over the old SSB
rules.

I. O pera tion is limited to s.s.b. only .

2, O peration will still be limited to 30
hours o ut of the 48 hour contest period,
for single o pe rator stations. However the 18
hour non-operating time may now be taken
in up to 5 periods, any time during the con­
lest. T his permits a ve ry flexible sched ule
for sleep, meals and Church on Sunday.
(Mult i-ope rator stations can operate the full
48 hours.)

3. T he m ulti-transmitter category has now
been added to the contest.

4. QSO points will be the same as in our
Fall WW contes l, 3 points between stations
o n d ifferent continents, I point between sta­
tions in the same continent, zero points
bet ween stations in th e sa me country, but
perm itted for the purpose of obtaining a
new prefix multiplier. Exception : Contacts
bet ween sta tions in North America will now
count TWO points. (T h is applies to North
American statio ns only.]

5. The prefix mult iplier remains the same,
each prefix may be counted only once dur­
ing the CO il test, regardless o f the band .

6. Therefo re th e fin al score in all cases
will be the total QSO points multiplied by
the number of d ifferent prefixes worked.

That briefly covers the modifications in
the old SSB contest rules. For all practical
purposes th ey are the same as our October
World Wide Phone contest, wi th two ex­
ceptions. The limited operating time for
single o perato r sta tions, and the use o f Pre­
fi xes instead o f Zones and Countries for the
multiplier. With the multiplier counting only
once instead of once on each band .

T o dat e, two Trophies a re be ing donated
for this contest. One by Paul Bavassano,
II RB to the world high single operator all
band station. And the other by Gene Kreh­
biel, VE6TPto the leading Canadian scorer
o n a single band. We hope to have more
Trophies before contest time.

Thi s should be sufficient information fo r
overseas stations that some times do not re-

See page 110 for New Reader Service

There were 129 entries received for the
7lh World Wide RTTY Contest held last
October. Following are the TO P T EN
scores. The first 3 being Medallion winne rs.

PY2CQ 128,3 10
DLi VR 97, 10 1
ON4BX 82,576
WMLWE 73,249
UAIKBW 63 ,320
W2RUI 5 1,220
WA8BOT 47,723
DJ6ZB 41 ,836
VK3KF 4 1,767
WIGKJ 40,512

ceive the complete rules in time for the
contest.

Rules in detail will appear in next month's
Issue.

Editor's Notes

The listed claimed scores are only a cross­
sec tion of a few of the h igher earlier scores
received . The U.S.A. is listed by districts
while the overseas scores are by continents.

Its quite evident that this year the major
activ ity has shifted to the 10 and 15 meter
bands instead o f the old reli able 20.

Let me once aga in emphasize th at these
arc only a few of the early received scores.

George Jacobs really hit this one right
on the nose. We understand that the c.w,
weekend was also good but nol up to the
excellent co ndi tions .experienced for the
phone section. (Unfo rtu nately I was not able
to participate in the e.w. sec tion.)

Had the pleasure of meeting Dave Rankin,
VK 3QV at the annual QCWA Dinner. Dave
use to handle contest matters for the WIA,
so we had a lot to talk about.

73 for now, Frank, WI WY

I just sa id, " look Myrt le, I'm keeping the mobile
rig and that' s finaH"
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H RDon the heels of my grand
European trip last fall, 1 made a sl ightly
shorter, but still hectic swing through the
upper midwest early this winter, hitting
Cleveland, Detroit , Chicago and Indiana­
polis for a look at Surplus and a QSO or two
with some of my favorite surplus fanatics,
plus a stop for my newspaper with a man
called Romney, who seems to live in Lan­
sing, Michigan.

After getting the political side of my
travels taken care of I stopped to see Ralph
Leland , honcho of the Michigan RTlY
Society, who has long directed distribution
of commercially-surplus Model 19 and 15
teleprinters from Michigan Bell. Ralph has a
very co mplete RlTY shack-much neater
than my own of course, and his converted
Model 29-ASR machine does nipups like
on-the-air backspacing and reverse line feed
--even prin ts while moving right-to-Ieft,
which ought to shake up the Michigan VHF
Net if he ever springs it on them.

Seriousl y, the Model 29 equipment is a
version of the well-known Model 28 Tele­
type system, designed to use an IBM com­
puter code. The line was never popular, and
has been dropped by Teletype Corp., and
bits and pieces of this oddball gear are turn­
ing up in amateur hands because no one
else is interested in it. A great deal of #29
machinery will converl to Model 28 or Model
35, though in its uncoverted state it is of no
use because of its odd code.

In Chicago I talked for an evening with
the king of the Teletype crowd there, Bert
Prall, who has a third -floor RTlY shack
that would make Teletype itself jealous.
Bert must have two of every machine that
Teletype ever made, and he has leased lines,
U.S. Weather Bureau land-line service, the
latest in carrier equipment , and in fact a
very complete, Civil-Defense oriented com­
munications center.

Bert observed to me that since Teletype

• 5716 N . King's Highway, Alexandria. Vir ginia
22303.
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Corp. is no longer producing the standar
5-level machines, amateurs may someday
be forced to go on to 8-level, 100 w.p.rn]
equipment, which will soon be the TWX
data, and general commercial standardl
Though even the #28 is no longer in gen!
era! production , the #32 machine is being
produced new, and a few Model 28 ma­
chines arc still being made for the military '
and special pu rposes: that , plus the vast pilJ
of 5-level equipment in government h and~
seems to indicate that even when all the 01<1
reliable 15 mach ines arc gone, there will bJ
5-level equipment in surplus for many a

I
~r. I

The federal govern ment is pl anning to
jump to the 150 w.p.m. model 37 one 01
these days, my U.S. LA. informants tell meJ
and Teletype just announced a table-model
of their " Inktronic" which spews copy ou~
at a 2,400 word per minute rate, but all tha
is far in the future for most of us.

Ron Larsen. who works in Research an
Development at Teletype showed me aroun
a bit, includ ing a look at the # 37 and th
Inktronic, plus the assembly line for th
model 35 printers. 1 had wanted to see th
famous Teletype museum, but it is part 0

the R&D operation, and passes are required
thai cannot be obta ined on sho rt notice, so
1 had to pass that up. If you are out that
way and can get a pass, do see the museum
- I am told it is a fascinating exhibit going
back into the old-timers of RTIY.

Ron whose father Ralph is also a Teletype
Corp. bigwig, has developed the only use 1
have ever seen for the unshift-on-space
gimmick in amateur RlTY gear. This is a
common extra on mosl model 15, 19, and
28 printers, and is useful 1 suppose on cer­
tain commercial circuits. As is though, most
of us forget it when leaving spaces in sending
fi gures, so we go back all unknowing, to
lette rs, which crea tes a lot of garble.

The upshot is that the feature is often re­
moved, and good riddance. Ron has noticed
however that you can set a printer to unshift
on blank, instead of space. This means that
when your paper grinder misses the letters
shift, or the person on the sending end for­
gets it, you can merel y push the break button
on your printer, opening the receiving loop
long enough to let your printer "see" a
"blank" character, to shift to letters.

Some Kleinschmidt machines have local
letters-figures provision, but few Teletype
units offer the feature. There are modifica-



ARCTURUS SALE
56/

'"59<
' 9<."'7<
59<

Ah o v .. I ~ R sma ll s amp lin g o r o u r h ' r rlfl c In \·e nlory . WE
ALSO BUV ! We w a n t T ektron ix "copes, H e w le U · P " ck a nl
(.>'1upl " Ae ronau t , r adlo ·shop e q upt. . .. l c .• , • AND M lil l a r y
Com m u n l"/ltlon" or /Ill k ind•.

R. E. GOODHEART CO. INC.
lox 1220.CQ. Beverly Hill s. Calif. 902 13

P ho n.. ~ A..·.' 21 3 . o H,c .. 272. 57 07 . m ..,,;otH" 27 5 · 5 3.2

10%

750.00
325. 00

TI ME: PAY PLAN : A n )' purcha~e l o l a l h .g $ 160.00
tl r m o r e , d own p a y m e n t o n ly . •....•..• . .

Collins R- 390 Recei ver , E xr . Cond .. w/ hllok
SP· 600-JX Rnr. .5 ~ -5 1 me. E xe. Conti. • W/ bllOk

scser . EMT 6220 Y :1 ph 20 kva JAne v n eauta tor 4~0 .00
ser ene. 10000S 10 k~a 1. 1111' \' 1t1'l:1I 111 lnr 695.00
A I1lI ouse rs froln 2:i1l , .A 1I 1l. A ~ k (IIr ltegula tu r 1' ~ 1.

Aut omichron Ceul um_Beanl F rell. ~ l ulldard ASK !
ReGulated P ower Su ppli es. :\f eler Cnll lJ rlltnn ASK !
...11 kinds of AUD IO 'I'est Eq uipment "'SK I
Stand.rd S lgn.1 Generaton CW / A:\f / I":\f Sw~e ll ...S K !
Br idg u . P otenti ometers, ot he r La b St.ndard, ASKI
El ectron ic & Rot ar y Frequenty Converters ASK !
Nols e &. F ield Stren gth Meters ASK!

ALL·BAND 55 B RCVR 8ARGAIN : 1I11 11 1('rafte rlll n· 4 5 / AIlI I. 7 .,
~ 5 1l kc I " 4 :1 111 (' ,,<,,,UI\1l0U,, . \ '0 1<'1' , c w, Porcw, 1l 11J.: " ..<l,
J.:1· l< I , w I hn..k ; :l_ Il r-', 2· n·'II, S. nwh'r: Il ol ~ e Iml r; :J
XII. a \''''''x l l ,.t' I. ·c ll " i l )· d" .k., ~. I ...~ " I·w r 14950
SI· l y ... . .. .. .. . .. . . . . . . . . • . . . . •• , , • . . . ,
lit) .. y I,w r Si, ly : ~:H ). SSIl l 'ro.lucl ,i e l ..etor : $20

EVERYTHING UNCONDITIONALLY GUARANTEED!
T E KTR ONI X # 53 1 15 me scope " j d ulll-lrace njus t n .
~' /:'\'U~ -lfIl.l·t'ab l e CI'rtl r.. book s, p robes ... ,. 775.0 0
Oth er TeU •• Hewl · P u k, Du Mont &to p" AS K!

COU NT FREQ. DIG ITALLY 10 ('). to 220 me with cryst a l
:U·l'urlley . lit t he lowest Ilr ll'e 111'1I 11 ab ie a urwncre : Ilnd tal'll
~ l't lUl l 1It't'IL rnlll lllt'It' ly chel'kell Bud t'mnts with a dated
CI'; lt1' IF ICAT I'; O F CAI. I BHAT IO 'c (:w tl s t ltken l rar f'll bl e
III till' :'\' 11. 11" "11.1 B urea u uf ~Iand :lrtls . You get Hewl-Pack
.e:;2I H wit h :,,2'-, ,\ .... a2all 1l ll1lllll~ , uml comntet e set of
""" ks 1275.00
Il n lml Il I'W \ '1110' rrHS 1/1 uriJ,:Ina l ca r tons : look fl lIcHy like
Ihll Intnlllur BC -453 Command Revrs hut are 9 · t ube super het
108·1 35 me AM revn and H r)' eIU)' to power .~ ('nnl rol wi th ­

(J ilt tnudll m: am·t hlnK Ins l de t he unt t : ) '0 11 e-an e reu connect
nn x -xtcter extemaur . \\'1' ru rlll ~h scuemane and romntere
I Il ~tr I1 C'1 l n l\ R Ull 011 11111 rOlHll'r llnns lind also a Kllll ne tuni ng
knulJ. .... R.C . Tytle No. RI 3B. :"0 t Ull lng di al : we fu rni ah
J,: n lllh Il f r ren. H kiln" t urns. 2 11 " s l' ll ~ lt l d t ~· . 2 UF . 3 I F
~ t llll: U. ~hl ';: ' wt 7 Ih~ . rn" l .m All lll'le, . B R"' ND N EW $22.50
R32 Is s ame hut w/.dJ lI ~ t l1ble I Quekh $27.50

R· 23 /ARC - 5 Conlm.nd re vr 190- 550 ke. 14.95
A.R .C . 12 # 22 C UlIlIllO IHI rr-vr .';40- HWU k e . . •...••. 17.95
L M.14 f Tl " I . meter..01% 12,; kr - 20 nu-. . 57.50
T S . 323 /U R r reu. ruete r 2n ·411o 1IlI' .. Ulll % , 169 .50
BC- 22 I' , OK $67.50 T S - 175 CK 127.50
C LOS I NG OUT Radi o Ret evlers 3~_ 4nnn IIl C nt CRAZY
LOW PR ICES ! Ask ror AI' H· 4/·I Y/ C \, - 2:i:1 sheet,

ARCTURUS ELECTRONICS CORP.
502-22n d St ., Un ion City , N,J . 07087 De pt. MCa

b, Bar••ins , to name just . fe w:
6 $2.95 ::5725/6 ,.,56 !l9t #6AQ5
o 3.50 # 584214 17" $2.50 :t6 BQ7
8 3.50 # 5847t 404A 2.50 :t6CG7
9 3.50 :: IAX2 49t ; 5 for 2.00 # 6J6
5 . 59 l:6 K7 39t; 3 for LOll ;:g~~

3.75 :: 12BN 6 39t : 3 for 1.00
~ I .49 t :r 25L6 59t : 3 lor 1.49 # IZ.... U7

be Car tons : 6AU6 etc . , Ill. $1.75 per 100. 6S N7 eft , lin. $2.10
00 . 5 U4G B , Ill , $2.50 per 100. 5 U4G s ize . 03t each .
l ole to T ubes : :r UX200. $1.69 ; #80. $1.20 : :: lOY. 69t et e.
nch 90 degree TV ben ch Int Pi cture Tube with a dapter . No Ion
needed. Cat. 1: 7BP7, $6.99.
It on Rect i fi er oetal · blnd long -life r epl acemen t for :iU" . 5Y3,
I, S.... W4. ST" . :iV4, 5Z4. With dillm im . Cat . :t Reet I. 99t n th.
~ 4 Siliton Recl iner replacement, oet.1 bl ud . Cit. 1: a eet 2.
rill eh.
~ . F llngel, u - Rutln, n. I I m p, 400 tol OOO o. I. ... Ca t . :t RS IO.

IS ll lcon R eetille~. 750 M..... 50 to 300 e.t.v, Cat . = 330 F. sse
,ndensers : 50. 30 MFD at 150 v.. 39t eae h . 3 for SI. OO... Cat .

~
850 _400 ol 00 _ 1 5 MFD at 16-1 6 .4 ·11 5 v.. 3 l or 79t Cal . _ 82Y.
lli eon Con troll ed ReeUllen , I a mp. l eneral purpose units with
ctl{lnl . Cal. =SC R I. SI. OO.

Tran s istor Cl re ul t Boards contai ni n g UP t o 6 t r . ns ll t orl . plus
lS, res ilton, eapae lton, ete. ce . # T 8 10. 99t.
~e d l ,,: val un sueh .s = AS 22 Saphi ra , 39t : Dia mond , 99t.
h r Yokes 70 Del ree for . 11 r ound eeler C RT's. Cat . =X RC70,
~5 . 90 deir" for a ll reel anlul .r 19 to 25 in eh eolor CRT' I , Cat ,
IC90, SI2.95.
an si ltori lld U. H.F . Tunen used In 1965 to 1967 TV u ll mad e
~ d m l ra l RC'" Mot orola , ete. Remova b le l ur lnl may var r Irom
m.ke to a not her . Need only 15 voltl e.e . to l uneti on. No fI Ament
'I e needed Eu y repl aument uni li. Cat . : U. H. F . 567, $4.95.
Iner . 1 EI~trl c U.H .F . min iature Tranl lstor lud Tuner . G. E.
~ # ET85X -33. Cat . =G E85, $4.95.
1M . Tuner , H I. F I a mp lifier tun lnl un it eompletl with di alram ,
II. S am ' s Phot ofaets #620 l isll 2 .pp lleations . Ca t . = F M20,

h ell. Transformer In or i li na l u rton. Mad e by Mer it or Todd .
with sehe mat ie drawlnl of unit . Pl eu e do not r eq uest speeifle
Cat. # 506. 99t each .
back Tran llorm er Kill, 2 lIybaekl per k it. # 502 E, Emer ·
#502Y, S il vertone ; :: 502W, Westing house ; : 507, P hil to ;

, RC.... "'ny kit $2.99.
t 01 30 tuted Ger mani um Di odes. Cat. # 100, 99t .
t of 10 NPN Tran s iston . Cat . #371, 99t . 10 PNP Tran shtors .
=370, 99t . ... 11 t ested.

~
' or our Free Calalol IIs t lna th ousa nds of s imilar best bUYI In

, par ts , k ill, tran s it lor• • r eeti fl en , ere. Ord en under $5.00, a dd
a ndli nl ehar" In cl ude 4% of doll ar value of order l or posta I e.

From the birthplace of the greatest inventor of all ages Leonardo
comes th is Made in Italy - world's most practical for the price

Di Vinci,

I

RESTEL FIELD STRENGTH METER (Model 6T4G)

Liberty Electronics, Inc.
548 Broadway, New York, N. Y. 10012 Phone 212-925-6000

al ib rated from 40 to 960 Megahertz, from 10 to
0,000 Microyolt. Noth ing makes it easier to properly
nd speedi ly find the correc t place to insta ll TV,
M and Communicat ion Antennas. You can measure

md hear the signals with this 4V2 Yo lt battery
Iconomically powered unit. There is nothing else
ike it!

ONLY $120.00
VE"70 ;;;:IN"lrr ;;PCR"cH'iiSE FOR "PROMPT C;sHl
iMALL AND LARGE INVENTORIES OF ELECTRONICI
rQUJPMENT, TUBES, SEMICONDUCTORS, etc.

~IRE, WRITE, PHONE COLLECT! I
~E !!.Y FRE~~N~L~R~ASES! -.J
I

i



The TT-264 Mite Te le­
printer, shown in a porti- I

ally disassembled view.

tion kit s 10 give either electrical or manua l
letters-ligures control, bUI th ese are rare,
costly, and! or d ifficult to insta ll. If your
setup allows, the Larsen method is a handy
expedient. In the 28 line th e change requires
only a new function bar. I have a sma ll sup­
ply and will send them out fo r postage : 25¢,
In the # 15 more surgery is involved; best
check your maintenance manual.

I looked around Chicago's o nce-large Ra­
dio Row, but now even Newark Electronics
has moved . I didn't sec their new location,
but th eir new telephone number is 638-44 11,
and th ey are, I understand , still very much
in business. Aside from the three old hands
on South M ichi gan Avenue, all the Surplus
stores in th e Chicago direc tory are now C B
hangouts or out of business.

The th ree old reliables are still there,
though Ben Cohen of B.C. Electronics, 2333
South Michi gan Avenue, has been ill, and
is o nly open on Saturdays now.

Arrow Elect ronics, 2534 South Michigan
Avenue, had a very complete stock of the
familiar surplus goodies: plenty of Com­
mand Sets, including the odd R-23-A! ARC­
S low frequency receiver made by the Lewyt
Corp. afte r World War II. T his was the only
lemo n ever made in the Command line,
th ough Arrow's uni ts have obviously been
overhau led and rebui lt. Arrow had the Tele­
type TS-2 "quick brown fox" RTTY test
generator at $67.50, and other interesting
surplus buys.
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R W Electronics, up the Street at 2244
South M ichigan Avenue, also displayed
Com ma nd Set units, and was having a spe­
cial on toroids in the works. These little
doughnut s can be used as RTTY lilter in­
duc tances, or with other cores, as d. c.sd.c.
converters , plus many othe r applications.
RW has a very complete catalog and da le
sheet on its units, with references and de­
sign data.

The photo this month is of a part ially­
disassembled MITE Teleprinter TT-264
which is a tact ical set bought ch iefly by th e
U,S. Marine Corps. T he unit ope rates gen­
erally like the Model 28 Teletype prin ter-s­
uses the same paper and ribbon-but is
mechanically quite different. I was able to
examine this one through the kindness of
Ro y Brougher, W4 RRU, and Col. Oscar
Hei nlein, USAF (rer) .

T he TT-264 is in some ways a bit temper­
ame ntal, due, no doubt , to its ex tre mely
compact construction . The one I saw had
gears stowed inside to operate on 60, 75, or
100 words pcr minute with a simple screw­
driver change.

The ~IITE printers have been relatively
rare, though most RlTYcrs are aware that
they exist. In addi tion to the Mite Corpora­
tion. of New Haven. Connecticu t, there is
another "mite" printer which types on the
three-inch tape similar to that used by the
Dow-Jones financial wire. Known as "Coda­
mite" this little unit is now heing sold to
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20 TO 27,9 MG. l"'.\\·~·

ONLY $29 9 5

BC-603 FM RECEIVER

EQUIPMENT BOUGHT
ANY SURPLUS MILITARY EQUIPMENT
Guaunttld hilhrs l pricu.hrment in 24 hn, We 'lIludeo
I i" rou ne. ham 'Q uip ment ,1,0 , Write or
Ttle phont colltct. t 212 1 CY 9·0300

MILITARY ELECTRONICS CORP.
4178 PARK AVE. • BRONX. NEW YORK .10457

•

Wr ite for Quantily di,counh-

10 (,hannt' l. pUlhhullon l unln& or ronllnunul t unl n, .
('omplf'tf' _ lIh I p u kp r . I U~' . •qutlrh .

12 or 2:f V I lyn. mutor for Abo\ t
t:lC' . l ' l f'<! 4.' 5 .

• CASH PAID ••• FAST! •
• •• .'()I' )'Ol.H unused Tt: JIt:~ , S tmlrollducton, R ECEI\'EIlS , VAC. •

\ ·"RI .... Il LE S . TtH t:q t:J1 'M ·T . ETC. Fai r O ea ll na ai nu ' 38 . •
: Write or Call nul" ! n arr )" , W 2 L:o\I . •

• BARRY ELECTRON ICS. 512 Broadwll)'. N Y. NY 10012 (212· '
• WA 5, 70(0) ( We Hu)" Factor)' T r rmlnaUonl 4: t rom I nd l f l dual . l . ·
• •·.................., ............

TRAN SI STOR BOARDS
:: 10] 2E A 2 N706, 6 EA I N917 6 Boud. $3.00=101 6 EA 2N 7 11 2 Boards Sl.oo
= 301 3 EA 2 N I" 1I .. Board ' U .OO

Above. new. min imum lalu le.a bl, lead len, t h ~/J i n.

Aud io Tap,. Y.. in. I Y. mil. a pPI"DK . 4000 ft .• 2 reels S7.SO
S hi pped Pr e pa id Conli nental U.S.A .

LEEDS RADIO
578 Warnn Stre,t T,I : 212 ) ·267· 3....0 N. Y.C. , N. Y. 10007

WE PAY CASH FOR TU BES

LEWISPAUL ELECTRONICS INC.
303 W. Crescent Avenue

Allendale, New Jersey 07401

AC P OW E R SU P P LY FO R BC60 J . 613
In t.rr h,in l u t. Ie, r rro la",. d)·nan\olor . ="' 0
R EeVR. (' IIA:o\G I': i'iE t: IlEIJ . I ' ro\ h l• • t:to \ ·D C @ 110 ~h

U \·Ar. ~ : Amps -- -- ,..... ..•.. $7.95
FREE-Ham tube ca ta log

120 W. 18th St .• New York,. N. Y.
t OOll 212·242.7400

r----------------.
I DON 'T ASK! I
I , TELL US! I
I If you have any Gen. Rad io, I
I H·P, Tektron ix and othe r

• m i l itary and com merci al I
I gear to sell. le ll us f lat oul I

what you w an t for it ! YouI call the shot! I
I,You name your own price for your ARC, GRC, TEO, I

PRe, VRC, ARN, URR and APN equipment . No m atte r

I wha t others promise. we aceran tee to pay m ore for I
it . BUT YOU GOTTA TELL US TO SELL U S! Write,I call , cable o r telegraph loda y! I

I COLUMBIA ELECTRONICS , Dept. C I
I "365 Wett P lco Blvd . , LOl An ules . Cl li f . 90019 I
L

P hon e : (2 13) 938 · 373 1 .J
----------------

some police departmcnls for use in patrol
cars. If you see any of these gems, you can
probably use them on standard 5-level ama­
teur RTIY circuits, th ough they may be
geared for 100 w.p.m. and requi re a change
to run at 60 w.p.m.

At this point I want to mention some of
the items th aI have appeared in my mail,
and ask if any readers have attempted con­
vers ions :

J im Header. 3258 Wildwood Drive. Medi­
na, Oh io. has a T- 11 61APT-5A oscillator
and needs suggestions.

Dale R. Blanchard. 21 6 Carson Way.
Henderson, Nevada. has a YG-3 beacon
transmitter, part of the ZB-YG navigation
set o f World War II, and needs a diagram
for it.

AI Johnson , W6EPO, 594 Alderson St. , El
Cajon. California. has the i.f. unit from the
ANI APG -I S and needs hookup data.

Alec Burchfield , Box B 20230. Florence,
Arizona, has an ID- 169/ APN-12 'scope and
needs conversion data.

O n the other side, here is a formu la for
W6MLZ's " magic fluid. " He says it will clean
the crud out of any receiver, transm itter , or

I other elec tronic goodie-and what piece of
surplus doesn 't come with cobwebs and other
dirt? I can't say I have used it yet. but Magic
Fluid has testimonials from K4GEC and
W4ZZV. It goes like this:
S oz household ammonia
3 oz olec acid
4 oz aceto ne
7 pints water (distilled might be bette r if
your tap water is part icul arly "hard ," )

Mix all th is together, giving a gallo n of
th e juice. then d ip your goodie r ight in.
scrubbing gently with a paint type brush to
get it in all the crannies, without regard fo r
IF coils, etc. (possibly one m ight want to
take care with tuned circui ts. not to knock

I them out of adjustment) Basically though ,
let the. goop do most of the hard work.

After about 5 minutes of soak ing, wash
+ the set gently with a stream of lukewarm

water. using a small rubber hose to get at all
the corners. When well washed-out, bake the
unit in an oven at 140-160 degrees. or use a
in fra-red heat lamp to dry out the water. In
th e oven method it is well to check occasion­
a lly to be sure the temperature is no t creep­
ing up to a dangerous level. Also, it is
advisable to ope n the door once or twice to
let th e steam out. Once the mist stops fogg ing
the oven glass you are probably pretty dry.
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r-LARGEST SELECTION IN UNITED STATES
I AT LOWEST PRICES - 48 HR, DELIVERY

Thousands of f requencies In st
Types inc lude HC6/ U. Hel

1 FT·241, FT·243, FT· l 71 , etc.
IJ'LI"L Send 101! for catalog with oscll

circuits. Re funded on first order.
CRYSTALS 2400> Cryst.1 Dr., fort Myers, fl • . 3

PLEASE

ON ALL CORRESPONDENCE

USE YOUR ZIP CODE NUMBER

though high-voltage transformers might i~
dicate a check with an oh mmeter. Powel
transformers are the slowest-dry ing item
usually found of a typical chassis. If it wa
easy to remove the tran sformer that might b
a useful precaution befo re washing the sej

The Magic Fluid will keep inde fi nitely i
kept in a tightl y corked jug. [ suspect I
might not help certai n plastic component1
so keep it o ff knobs and other fin e fin ishes

Finally, [ want to offer a partial index 0.

Surplus articles that CQ has carried in th l
past for the be nefi t of our persistent readers
AN I APS-1 3 October 1955
AN/A RC-4 November 1955 I

ANI ART-1 3 February 1947, Novernbe
1946

A N/T RC-8 May, June, 1960
BC-31 2 & BC-348 February, 1959
BC-357 April, 195 8
BC-645 Decem ber, 1956
BC- 1068 June, 1948
AN/ARC-I May, 1960
ANI A RR-2 August 1959
BC-22 1 April, 1959
BC-375 May, 1961
BC-603/ 683 December, 1959
BC-659 September, 1959
BC-442 March 1960
SC R-274-N, ANI ARC-5 (Command sets
Roundup, February, 1954 C RV-59AAE
ca mera May, 1957 BC-733 October, 1959

This is only a handful of the pre- l96
Surplus articles CQ printed, but it will u
doubtedl y assist many readers who arc ju.
starting in on their conversions of these 01
friends.

J

1968 CATALOG
• OF BARGAINS!

FREE

A lim ited number of openings are available to
men will ing to tra in for the interest ing and well ­
pai d career of Mar ine Radio Officer aboard U. S.
Flag merchant vessels. An F.C.C. 1st or 2nd Class
Commercial Rad iotelegraph license is requ ired.
These openings w ill be part icu larly appealing to
younger men who have completed their m ilita ry
obligat ions. Write to The Radio Officers' Un ion,
Room 1315, 225 West 34th St reet , New York,
N.Y. 10001. .

RADIO OFFICER
TRAINEES

~'UI; ;L}--/ I //-{ ;; ;O-
Re duces Interf erence an d For All Am ateur Trans-
Noise on All Makes Short mitters. Rated at 1000
Wave Receivers, Makes Watts AM 2000 SSB PiNel
World Wide Recept ion or Link Dir ect Feed .
Sironger. Clearer on All li ght , Neat, Weather-
Ban ds! proof .
C omple t e as sho wn tot al len gth I O:! f t . with !l6 ft . o f 72 ohm
balanced t wtnftne . Ht - tmpect lIlo ld l'd resona nt traps . You just
t u ne to desired band . E xr-etlent for AI.I, wor ld -wid e short- wan"
rece ive rs a nd a mat eur t ransmttt ers. For XO\' ICE ,\X I> ALL
C I.A !o\~ "\ :'I IATEU Il~ ! Ettuunat ... s :; sepa ra te antennas wit h
exeellent performance prnren. Inconspicuous for Fu ssy Neigh.
borh oods ! EASY I XSTA I.LATIOX I T housands or user s.
75 - -1 0 -:!O · 15- 10 mete r band s. Com plete $ 19.95
m . e o.in . r e mete r 5 ~ n . ( I)est for swl's ) . Complete t.18.V5
S END ONLY $3.00 tcash . ch .• ilia ) an d pay postman balance
CO!) p lus posraze on arr iul or send full price ror postpaid
deuveer. Free informati on.
MI DWA Y ANTENNA. Dept . AC ·IO • K earney. Nebr . 68847

Everyth ing in eq uip ­
ment and accessories i
for HAMS and CBers t
at Wor ld Radio lab's
Amazi ng low prices!

Great Amateur
"Package" cornbina­
tions picked by
WRl 's experts.

Anyth ing in the -'--book on easy r - -.~""' --'

credit terms! \. ...~Rip.!.~~:,~~~!!!fl••••••••••-... .•
• •
: WORLO RADIO LABORATORIES =
• 3415 West Broadway •=Council Bluffs, Iowa 51501 Code CQ·2·26 •• •
• G entlemen: == Please rush me !Jour Free 1968 Catalog. =
I Name ==A d dress ::

! City State Z ip •• =•••••••••••••••••••••••••••••
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Live Better Electronically With

with HUILT·IN VFO

PORTABLE
With Optional DC Pack

HA.750 Stock No. 99·2605WX (50-52 mHr)
NO MONEY OOWN

•FIXED STATION
With Optional AC Supply•MOBILE

As Is

= 0 _ _ onIYI1995

• Sensitivity Better th a n 1 JJV for 10 d b. SIN • + 200 KC Vernier Rec e ive r Tuning
• Tuneable Receiver, Xtal/VFO Transmitter • Supplied with Cables. Brackets, and PIT. M ik e
• 18 Transistors, 8 Diodes. 2 Zener Diodes • For 12 Volt Negative Ground Only

• Built·in 2.5 Watt Publ ic Add ress Fac ilit ies

NO MONEY DOWN

ter 120 Watt P.E. P. Model # 40-0108WX (Illu s t ra ted) $139.95
Meter 100 Watt P.E.P. Model # 40-010 tiWX $79.95 Made In U.S.A.

nly

External Switching Requi red
mpletel y Self-Contained 12 Volt
o ro id Powe r Supply
neable RF Ci rcu itry
Itt-I n Meter ing Circu it For Exciter
r linear RF Powe r Out p ut

r 12 Volt Neg ative Ground

with IlUILT·IN VFO
• Dual Conversion With Cryst a l

Controlled 2n d Converter
• Built-In 117 VAC And 12 VDC Supplies
• Sens it ive Tuned Nuvistor Front End
• 20 Watt DC Input ·2E26 Final
• lIIuminatt'd " S" and P. F. Meter

Only

14995
"0 Money Down

ee page 110 for New Reader Service February, 1968 • CO • 93
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The DXped ition [/rom page 63]

Antarctic OXpedition that never look
placc! Good grief!

Final Plans

Some of the more serious considerations of
th is OXped ition involved the gear-what
ki nd. how much. and how 10 ship it to the
Indian Ocean . These problems were solved
with cooperation from friendly amateur
rad io dealers and two major airlines. One
set of Collins gear was already in
Mozam bique. having been entrusted to
Jose. C R7G F. on my return to the States in
February. and that equipment was to be
shipped to Mauritius where we would col­
lect all our equipment in a month's time.
We purchased a second set of gear. and a
third was donated . Electrovoice donated
microphones. Waters provided Codax
Keycrs and ascessories, Hy-gain supplied
the antennas. and W5EZE and K5AAO of
Mad ison Electronics Houston. donated the
valuable ascessories, Galaxy Electronics.
Ham Radio Ou tlet. San Francisco. and
Henry Radio. Los Angeles. were also most
cooperative .

One interesting item of considerat ion
was how to arrange our itinera ry to take
advantage o f the usual overseas airli nes
fares. Most American tourists are not
aware . th at overseas air fares are based on
a mileage system. Outside of the United
States. when you travel from point "A" to
point "B." you are permitted "X" number
of miles. which is always conside rably
greater th an the actual mileage between the

Bill got a cha nce to do some operating from the
shock af G3FKM wi th G2MJ and G3FKM laaking
on . The trophy a t the left is John's 1I0XA Award
for topp ing the 1966 OX Marathon. Bill won the

stateside version of the award.
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two points. Any number of stops betwee
the two points are permitted. and there
no restriction on the length of time whic
can be spent in each place. Extensions J
side trips are almost always permitted. thes
nights costing nothing extra! The maximuri
allowable mileages are publ ished in th
airli nes guides along with the actual airlin
mileages between cities ; I carry an airline
manual with me to arrange my OWl

itinerary and calculate the fares and mile
ages to get the most travel for the leas
amount of money. This has saved th
OXped ition into the thousands of dollar
over the past thirty months. Most traveller
are not awa re of the system however ani
the major airlines rake in millions of dollar
annually from unsuspecting or ignoran
tou rists who could have constructed thei
fares differently or visited far more coun
tries for no extra money. Bill and
arra nged our trip to Mauritius to trave
through Scandanavia, the U.K.. centra
Europe. and central and South Africa. fa
no extra charge. The purpose of th is wa
not for sight-seeing. We were faced witl
an unbelievable list of items to be accom
plished en route to Maurit ius; licenses ani
documents were needed for fut ure opera
tions, various aspects of the rece nt ARR
mess had to be investigated for legal rea
sons, and we wi shed to meet with at lea.
a few of the European OX groups on th
way through.

The usual co rrespondence load persi ste
throughout our travels; arranging for th
forwarding of mail was a tricky propos
tion . Visas and licenses had to reach us b
specific dates in some locations. We sti
awaited replies to many of our inquirie
and applications.

The mobi le venture had been a smashin
success, the Handbook manuscript was su
mitted, and correspondence was nearl
completed . The gear had been shipped. AI
though the expected harassment continue
Bill and I decided 10 make a go of it. W
hit the road in earnest.

Next Month

Part III will take you with us throug
Europe. meeting some of the top OXer
and OX groups, and coming face-to -fac
with some major problems, on the roa
that eventually leads back to the Indi a
Ocean . The Rockall mystery is solved an
a surprising discovery is made.

See page 110 for New Reader Servic
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~o u will do better at Sanders
lecause you will join a systems team
rhere you have an
ppertunlty to learn more

WRITE or send your resume to Mr.
Sherrill Spencer at Sanders Associates,
Inc., Dept. 181-eQ, Nashua, N.H. today
or telephone him at (603) 889-6631 (col­
lect) to arrange an interview if you have
a solid technical school or mil itary back­
ground and a real interest in a systems
career.

of one program or one project. These are
permanent, well paying posit ions where
you can develop your fu ll career potent ial.

We try to help. Sanders has an in-ptant
college degree program as well as a 100
per cent prepa id tuition plan for outside
study. Other benefits include excellent
start ing salaries, a mer it review program,
a liberal paid vacation-ho liday program
and comprehensive Life, Medi cal, Surgical
and Hospital benefits for you and your
fam ily.

NEW DI RECTIONS IN ELECTRONICS

SANDERS
ASSOCIATES, INC.

* T. ", . S . .. O£RS ASSOCI...TtS. l NC _A E 10 rt '1 E I M/Fn Qua poe urn y mp oyer

uld you like to team up with engineers
signi ficant systems problems? If you

an Elect ronic, Mechan ical, Test
uipment or Cal ibration and Standards
chnician here is your opportunity.
Sanders is a systems company. Here

wil l be working on unique new de­
se, space, oceanographic, data han­

ng and communications systems. In
t , you wil l find that systems are every­
's business at Sanders. More than 90

cent of our business comes from
tems, programs and hardware we de­
oped ourselves. And, the growth has
n rapi d. Last year sales doub led, grow­
from 66 to over 139 mi llion dollars.
nd there is the opportunity and secur-
that on Iy such growth can give. New
it ions and new opportun ities are open­
dail y. And you wil l find that Sanders
s not hi re people just for the duration

I
CREATING

ee page 110 for New Reader Service February, 1968 • CQ • 9S



Sw a n 250 6-Meter 5.S.B. Transceiver

QUESTION: Do you know of any modifica­
tions for the Swan 250 6-meter S.S.B. Trans-

(o ;g . 2-Noise limiter for TR-4 is installed across
-he o .f. level control. CRl - 2 should be silicon with
high ba ck resistance. Degree of limiting <a nd

distortion) may be varied by a lte ring Rio

ceiver? Mine works fine, but I'm wonderir
if any need has been found for makir
changes.
ANSWER: In the interest of making a go~

piece of gear even better, the Swan peop
have come up with an easy modification fc
improving the receiver noise fi gure and il
creasing the sensitivi ty. The information h:
been mailed to owners of th is gear, but
you have not received this, write to Swa
for their service bulletin on it. The addre
is Swan Electronics Corp., 417 Via D
Monte, Oceanside, Californ ia.

Drake TR·4 Noise limiter
QUESTION: Have you any sugges tions for
noise limiter that can be easily installed in
Drake TR-4 transceiver?
ANSWER: The circu it shown at fi g. 2 h:
been quite successfully used by W2VTX ar
ot her members of the Long Island Mobi
Amateu r Radio Club. T wo d iodes are use
back-to-back in a self-biasing arrangeme:
like that sometimes used in the i.I. , but j
this case it is installed in the a.f. system.
must be connected across a high-impedane
circuit as shown. The degree of limiting ma
be altered by cha nging R ,. Some distortic
may be experienced, but in the presence j
heavy ignit ion noise, the signals are at lea
readable.

Homemade R.F. Chokes
QUESTION: Have you any data on the co
struction of home made d. chokes.
ANSWER : An excellent article on the subje
appeared on page 30 in the May '54 issue
QST. It is "R.F. Chokes for H igh-Pow]
Parallel Feed", by V. Chambers. The bag
principles also may be applied to other ty I

chokes.

ARC·5 Receiver Bandspread
QUESTION: What is a foolproof way

bandspread the BC-454 Command receiv
for 3700-3750 kc?

ANSWER: The simplest method of pro
viding bandspread for the Command tYI
receivers is to install a separately calibrate
dial on the vernier-tuning knob. I

Bandspread also may be accomplish
electronically, but this requires digging in
the set and altering the tun ing.capaci t~
plates and installing appropriate paddi j
capacitors. I

Several versions of both methods al
described in the Surplus Conversion Hanl
book .

;, CR,
A.' U 'oIfL

CR,
N29t R, l N291

390K

'"- .... - -

Scope Display of Keying Pulses

QUESTION: I have been trying to use an
oscilloscope to examine the waveforms of the
pulses in an electronic keyer, but I can see
only the horizonta l portions of the pulses.
T' re vertical parts do not show up. Are these
non-existant or is it the fault of the scope?
ANSWER: T he vertical traces on the pulses
are not visib le due to the exceedingly fast
rise and fall times at the leading and trailing
edges of the pulses. This causes the C.Lt. spot
to move too rapidly to be recorded on the
C.Lt. screen. A higher-intensity scope would
help, but it may not be a complete solution,
as the vertical traces might still be quite dim.
For the same reason, where there is a very
narrow or short pulse, a break in the base­
line from which the pulse rises also may
no t be discernable .

In commercial practice a delay line is
often used in the vertical amplifier to slow
down the vertical response, but such a line is
quite involved for ama teur construction.

1

Q & A ijrom page 76)
capacitor to charge up to or discharge down
to the average value when the noise level is
respectively raised or lowered . This neces­
sitates altering the noise level very slowly.
Also repeat the no ise-figure measurements
and average the read ings for a final figure.

If you are using the N .F measurement
technique of increasing the receiver a.f. out­
put level by 3 db (with a linear detector in
m e ) and are employing a meter with a db
sca le, use the lowest-voltage range as this is
the one for which the db scales usually have
been accurately calibrated.

16 • CQ • February,' 968 See page 110 fo r New Reader Servi '
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STILL
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INNING

PAIR

' % FINANCE CHARGE . 10 % DOWN OR

RADE-IN DOWN. NO FINAN CE CHARGE

F PAID IN 90 DAYS • GOOD RECONDI­

IONED APPARATUS. Nearly all makes .

Our reconditioned equipment carr ies a 15 day trial, 90 day warranty and may be t raded back
wit hin 90 days for full credit toward the purchase of NEW equipment. Write for bulletin .

TED HENRY (W6UO U) BOB HENRY (Wl'lARA I WALT HEN RY (W6NRV)

(ear after year Swa n and Henry Rad io
lave proven to be tops with amateurs
he world over. W hy? Because Swa n
nanufactures fine rel iable equipment

:hat gives yo u the rr-ost fo r yo ur money.
lecau se Henry Rad io gives yo u the best

Jeal . .. generous trades, easy payments
md the kind of responsib le merchan­

lis ing that amate urs have learned to

Jepend on. That's why we are nu mber
one ••. th e wo rl d's la rgest distribu tor
)f amateur rad io equipment.

I Attention W orld Amateurs : Henry Radio makes
it simple and easy for you to own the finest

I American radio equipment. Wri te for details .

CAll DIRECT • . . USE AREA CODE

Buller, Missou ri, 64730
11240 W. Olympic, Los Angeles, Calif., 90064

931 N. Eucl id, Anaheim, Calif., 92801

816 679·3 127
213 477·6701
714 772·9200

" W orld's Largest Distributor of Amateur Radio Equipment"

I See page 110 for New Reader Service February, 196B • CQ • 97



CONCERNING PRICE ON USED EQUIPMENT
Despite the fact that we have been advertising in

national magazines for several years. we have really
never put out a mailing list or used equipment list
of our tremendous inventory of gear. I have always
had a marked reluctance about doing this, without
providing an accompanying explanation of our
prices. In order to understand our pricing structure,
it is necessary first of all to understand my basic
psychology in managing and operating a ham busi­
ness. In this sense, I'd like to point out that most
of the ham supply houses today derive their living
or their profit source of income from the handling
of material other than ham radio. Some distributors
handle hi-fi, others CH, others industrial elec­
tronics, and so forth. It has been my contention
th at when a ham supply house or electronic supply
house dilutes its interest, it can no longer be as
effective in the sale of ham gear as they might
otherwise be. Most ham houses suffer from lack of
adequate inventory. Their stock is weak and the
man power they have to service or to properly sell
their inventory is likewise thin. Since I've been
intimately connected with ham radio for the past
40 years, I see these facts clearly and when I started
my own business I determined that I would con­
centrate solely on ham radio and that I would op­
crate with the maximu m densit y of stock and the
maximum breadt h, even covering those areas which
go back over many. many years. In other words,
f~lIows, I have felt that we have to provide all
kinds of gear-gear for the beginner, gear for the
pro, equ ipment for those who are putt ing up an­
tennas, equipment for those who are bu ilding.
Antennas, towers, all so rts of gimmicks. For those
of you who have had an opportunity to visit here
at Harvard , Mass.• you can see whether or not I
have succeeded in fulfilling this desire.

Consistent with this thinking is my idea that
when a ham buys a piece of equ ipment, he wants to
know that the piece of equipment is going to op­
crate the way the equipment was intended to. He
wants to have instruction sheets, and he wants to
get the normal accessories or cordages which are
supposed to come with this set. In effect he is not

• •
buying something "as is." Sure. there are some of
you th at want to take a fl yer, or do the repair work
yourself. The great majori ty of people do not have
the facilities and lack the ability to repair or service
much of this eq uipment themselves. Therefore, it
has bc~n our fixe~ policy to sell only those pieces
of equipment which could stand our scrutiny and
go through our service department and really be
ch ecked out as intended.

Some of my competito rs in the United Sta
offer a Jist which reflects an existence of about J
2 of an item and sometimes this J or 2 might v
well be so badly battered up th at the onl y possil
way to sell it would be to mark the price way,
down. I'll give you a for instance. Upstairs in ~

stoc k room we have a DX 100. It has been bar
mauled. It has been altered. The ham who owr
it has drilled a series of holes and put in n
meters and new switches and made such changes:
he felt he wanted. but he d idn't cata log or clas
these changes, and when his widow sold the equ
ment to us, we took one look at this piece
equipment and decided that it could only be Sl

to someone who had the ability to ch ase and tr
these things out for themselves. The price on t'
piece is but $35.00. We would not consider us
it, a piece as badly battered as this, as a draw
card by simply listing it as DX 100. $35.00. I
having 6 or 7 fellows write in for it. This would I
ridiculous . We don't even list it. Our list, th erefri
can be considered as a list of equipment which
ha ve at the present time and which we're like)
have in the near futu re, In other words we h•
more th an I of the items invol ved . Moreover,
prices th at we have listed reflect the service t
has gone into the set. as has been indicated abo
but more than that, they reflect an ability to
nish a piece of equipment at that price for a per
of time. In short, more th an one of you can
th is part icular piece of eq uipment. Let me give
another example. We sell a 75A4 for S550.00.
includes but one filter. However, the set has b
meticulously cared for; it has been gone over
our service department, the oscillator has been
built ( I'm referring to the permeability tuned
cillator ), the set itself has been vcry caref
cleaned. and when you turn it on. for example
is go ing to equal o r exceed th c qua lifications t
were imposed upon the set by the original rna
facturer, Colli ns Radio. Th is isn't a set that
of the life has been taken out of; th is is a set wh
you can confidently expect to use for years to co
My competition advertises such a set at $269
\Vhy the tremendous difference? Because his se
probably one and onl y, it's probably beat-up,
probably a set which you wouldn't if you ha
chance to see it, ever want to select yourself.
can feel, therefore. a greater degree of confid e
about buying something from us than you mi
otherwise feel. Moreover, all of our items are g
anteed. We'll take ca re of you if you hav
problem with it. We'll see to it th at you get

HERBERT W. GORDON COMPANY
Woodchuck Hill Road, Harvard, Mass, 01451

" lIelping IIam s to Ilelp Thpm.t>/re. n
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• Radio Amateurs' Pre files
by Countries!

• A.R.R.L. Phonetic Alphabetl
• Where To Bu)'!
• Great Circle Bearings!
• International Postal

Information!
• Plus much- more!

GET YOUR NEW
ISSUE NOW!

Over 283, 000 QTHs
in t he U.S. edition

$6.95

Over 135,000 QTHs
in the DX edition

$4.95

I ' RADIO AMATEUR 116 k
~

ca 00 INC.

• Dept. C, 4844 W. Fullerton Ave.
Ch icago, III. 60639

February, 1968 • CQ • 99

.,lITI lOll
filII

BIlOCHUIlII

• OSl Managers Around the
World!

• Census of Radio Amateurs
throughout the world !

• Radio Amateurs ' license
Class !

• World Prefil Map!
• International Rad io

Amateur Prefiles

These valuable EXTRA f eatu res
included in both editions !

antenna
•tuning

problemr=;;s~?=----,
11J .

SoJd only thrOUih .uthorlzed distributors of
amafetJr and citizens bolnd r.dlo supplles­
For addltlona' Intormatlon wrJre . ••

+'omegfl" t systems incorporated

omega-t has the answer
•• •In Its unique, n ew

antenna noise bridge !
· .. test resonant antenna system for both frequency and

operating impedance
• .. re plat" VSWR bridges or other antenna test equipment
• . . optimum performance through alignment and test of

mobile or fixed station antennas
• . • tests beams - whips- dipoles- quads or complete

antenna tuner systems

· .. for use over entire range-l to 100 MHz

516 belt Jine road· richardSQn. texas 75080 • (2 J4) ad 5 -5286

See pa!le 110 fo r New Reader Service

isfaction that your money entitles you to have.
e normal guarantee on a piece of used equip­
nt from this company is 6 months from the time

is purchased. But, if in the period of 30 days, you
cide you made a bad choice. you could return it
r full credit. as long as you yourself didn't mar
otherwise abuse the set during the time it was
your possession , and assuming, of course, that

~u pay the return transportation charges.
II mentioned in the earlier part of these notes
i"l l we had a tremendo us inventory. It's literally
hbel ievuble as to the extent of our inventory. We
I ve, for example, more equipment here than can

found in all of the other radio amateur supply
uses in New England. Very likely it is substan­
lly more than that. If we were to count the num­
r of ham pieces that we have, we'd have close to
thousand pieces of ham gear alone. Thus people
ing the trouble to drive to Harvard to look for a
ce of ham equ ipment are not likely to be dis­
pointed.
One item that I would particularly like to com­
nt on is the fact that we featu re an extensive
antity of the very high-priced, better quality re­
Ivers. We have almost the entire Co llins line, the
ire National tine, the entire Hammarlund line,
entire Hallicrafters line. For those of yo u who
buffs, or collectors, let me assure you that we

ve a substantial inventory here of old-time equip­
ant. not up for sa le, bu t for your observat ion. We
ve the old Howard receivers, the original Na­
nal receivers like the SW3 and the FB7, even an
X and an NHU. This type of inventory is

rinkled liberally throughout our establishment,
as to lend flavor or color to our invento ry. And,
ile we won't offer to sell these pieces, we will
you look a t them and if necessary, try them out.

One other point that I'd like to get across is this.
you wish to purchase an item from us that is not
wn on our listing, just ask us. There is a very

ong possibility that we know where we can get
~ item. Tha t is, people have offered to sell equip­
nt to us if we could find a bu yer for it. So, don't
itate to address inquiries of this nature to us.

Don't forget that we'll be pleased to accept your
ipment in trade towards this used equipment.
n't forget that we can provide good counseling
solving your problem. If you , for example, want
know the best receiver for comm unicatio ns pur­
ses, within the ham bands, wi thin a certain de­
able budget . let us know your problem and we

probably stra ighten you out. On the other hand,
you are VHF'er and you want to operate on 6
ters or 2 meters, or even 432 megacycles, we can
ne that receiver which will work best with the

rks converters that we sell and stock. Above all.
'd like very much to have yo u stop and visit if
u a re on your vacation or up in the vicinity.
Thank you again.

73
Herbert W . Gordon WIlBY

S. I almost forgot-we now have a listing of used
m r-ear. Write for your copy today!



by NEW-TRONICS
the home of originals!

HUSTLER is the mobile antenna that has
won the widest pra ise from everyone that
has used it. For rea lly reaching out , and
fo r exceptiona l resu lts on every band , th e
HUSTLER has no eq ua l. For unbiased opi­
nion of performance, ask any HUSTLER
user ••. there a re thousa nds of them.

See the HUSTLER at your dea ler or write
us for literature.

100 • CQ • February, 1968

Project Oscar Urom page 37]
mark. While this is very gratifyi ng, it still
is not enough to cover all of the operating
expenses. and additional members are needed.

Project OSCA R exists for the purpose of
helping radio amateurs participate in satelli te
communication activities. The program has,
advanced to its present state (four successful
launches since December, 1961 , and a fifth
expected before the end of this year) , be.,
cause of the magnificent cooperation of the
members. With increased mem bership, the
future should bring to amateur radio new
and even more interesting activities as well
as increased capabi lities in the field of space,
communications. Membership in Project OS·
CA R costs $5 a yea r. and it is a sound in. :
vestmen t in the future of amateur radio. Ad·1

ditional details and membership applications
can be obtai ned directly from:
Harley C. Gabrielson, W6HEK
President, Project OSCAR Inc.
Foothill College
Los Altos Hills, Cali forn ia. 94022. •

M.A.R.'s Converter Uro", page 46]
•

necessary other than the normal short and
direct wiring of signal carrying leads and by.
pass capacitor leads. The crystal freq uency,
when added to the incoming signal fre ]
quency, should place the i.f, in the receiver'~1

twenty meter band. If additional crystal
frequencies are req ui red, a switch may b
placed in the 6U8 grid circui t to select dif
ferent crystals. Coi l L, is wound with #28
Formvar wire "two in hand." ( Instead 0

winding one wire on the form, wind two in
parallel. This tends to increase the tunin
range of the slug ) . Should it be desired t
use the tetrode section of the 6U8 for V ,
instead of a 6BZ6, the pin connections ar
shown.

Adjustments I
Connect the converter to the receiver. If 3

signal generator is available, connect it to
the input of the converter. Initial tunin
slug placement of L, and L, should be ap
proximately V, into the winding. T he oscilla
tor should then be operating. (This may b
checked by removing it from its socket and
hearing the noise level drop. ) Tune C , and
signal genera tor for a mid-scale S meter'
reading. Adjust L , and L 2 slugs for ' maxi!
mum signal. (T he slugs should extend abou

[continued on page / 02 ]
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. $79.95,,,• • • •

BOX 6527, RALEIGH, N. C. 27608--AMECO--
WIRED AND TESTED

DIVISION OF AEROTRON

SOLID STATE 5-BAND RECEIVER
MODEL R-5

• Continuous Coverage .54 to 54 mc
• Variable heat f requency osc i ll ator
• Incl udes 6-met er ham band
• And the 30 to 50 mc poli ce bands
• Fully transistorized - Bandspread
• Noise l im iter - Optional battery pack

SEND FOR FREE LITERATURE

AMEeo

UNITY ELECTRONICS

• •
507 1·C NO. BROADWAY, CH ICAGO, ILL. 60640
4700-C Crenshaw Blvd., Los Angeles, Calil. 90043

EASY TO LEARN CODE

ENDORSED BY THOUSANDS I
The Inst ructOl rlph Code Tei cher li teral.,.
la lles the place of an eoeretc r -tnsreucrc r and
enallica anyon e to learn a nd mllter code with­
out fur ther au htanee. ThouJlndl of l uceen­
rul operllon h""e "eequrred the ce de" with the Instructol r l ph SY' ­
tern. Write todll}' tor full parUculaf8 and coeventenr rental plaIN.

107 TRUMBULL STREET
EUZABETH. NEW JERSEY 07206

(201) 351·4200

WE PAY
HIGHEST PRICES FOR

ELECTRON TUBES
AND SEMICONDUCTORS

It It ealY and pIe..ant to learn or Increase
speed the modern way-with an Inltructolraph
Codl Tu cher. xxeeuem tor lhe bee-Inner or
I dullced student. A qu ick. p n n lcal Ind de­
pendl ble method. Au ili ble upes t rom begi n·
ners alphalJet to I)'p lca l m"lIlltes on a n au b ­
Ieete. S peed ra nge 5 to 40 WP~I . Always read,. .
no QInt. hU ll hIVing someone send to r eu-FAIR RADIO SALES

P.o . Box 1105 • LIMA OHIO· 45B02

EXCEPTIONAL BUY!
200V. P.I .V. Si licon 6 Ampere
tud Rect ifie rs 74¢ Each

15 for $10.00.
We Pay postage on $10 Or Over Orde rs .
LINCOLN RECORDS, INC.

134 Wh e atl ey Road
Glen Head , N. Y. 11545

RANSMITTER - RECEIVER
/S CON No. 29 "B" SET

PfOl:. 230 to 240 Me with 12/ 24 VDC P ower
pply Be U ecnte tned. and Tube.: 4/ 6AG5.
AK6. 2/6C4, & 3/6J 6. Two preset channelt In
t req. rana-e. (Ideal .et for local netting on 1%

ten. )
e: 4% x 8 J: 11" ; Wt. : 18 lb•. P rice : U.ed $18.95

NA VY y e S RECE IVE R AM - 1.5 to 12 M C In 2 banda.
r detatll l ee our ad In Jan.. '68 Issue lid Used: $44.95
NA V Y 'res TRANSMITT E R AM - 1.5 to 12 ::'i1C I n 3 banda.

e d eta lll'd de' l'riptlon In J an., ' 68 n eue ad Uaed : $34.50
Hoth above Item. - Ch ecked for Operation : $10.00 addItionaL

I'ricea F .O.B. LIma. O. - 25% Depot lt on COD'.
G NEW F REE CATA LOG - Send for your Free copy now!

New ed i t ion JUlt pr i nted . W r i te : D ep t . CQ

!O M M U N I C A T I O N RECEIVER
, RCAF GR·IO CO MMU NICA T ION RE.

CE IV ER- lIS Volt 25-60 ere., 6 Bandl ;
195 to 410 K e & 1400 to 31000 Ke . , e tee­
t rtc band spread. fl f . aelectlvlty. adj .
en 'ltal filters. nolle limiter . AVC. ca rr ie r
Itrength meter , cryatal cont rol on any one
rreu . to 6.8 M e .• te mp. &, voltage re, . of
osci llator. 'tnaltlv!ty beuer than 5 )oHe.
V. 2:1 , Ig. to norse ra tio. Mu undh wrted

put 3 watt•. WUh Tube. : 3/6SK7. l / 6K S. 1/68J7. 1I6n6.
SQ7 1/ 6F6G. 1/ 5Y3G, &, lIVR - I OS. Beat rrec. OIC. control &
v. r~r , peakef &, headset. S ize: 10% J: 20 J: 11 %" ; Wt. : 85 Ibs.
abl n!.'t desi gn may vary.)
len : U!o;ED, Sot Cheesed : $89. 95 - USED, Checked : $99.95

NEW RTV-3 RECEIVING CONVERTER
W e had intended t o run a pict u re -of ou r

ne w RTY-3 T ele ty pe receiving converter in
t his space. The photographer did n ot d eliver
t he p ictu re on t ime, so we will t ell you about
it in stead.

O ur RTY-2 T ele ty p e con verte r h as bee n
so successfu l that we have designed a " next
gen eration" unit. It wi ll h ave a h ea vier, bet ­
te r designed case, improved ci rcuit ry, a nd will
still fea ture a 10 0 volt selector magn e t su p p ly .

The new unit will be availab le a t the same
price , $139 .9 5, in mid-February.

AQUADVNE, INC.• BOX 175

In addition, for t h e VHF and UHF gain,
t he re wi ll be a u nit avai lab le tha t h as a built­
in audio freq uency shift keyer. Thus, one unit
will p ut y ou on T e le ty p e a t the higher fre-

•que ncres.
Ou r new literature is st i ll in preparat ion,

and will be ava i lab le shortly .
W e will reserve orde rs for the new con­

4 verter, RTY-3 and the conve rte r / keye r com ­
b ina t ion t o be fill ed in t h e order rece ived.

If you a re not ready t o p lace your orde r, at
least get the d ope from ou r ne w literatu re .

.E.FALMOUTH,MASS.02536
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MULTICORE SALES CORP.• WESTBURY. N.Y. 11590

•

•

WDR[D'S
FINEST

I
I

ERSil
MULTICORE

ONLY 69C
BUY IT AT RADID-TV PARTS STORES

the same amount above the cans. If not,
adjust the small trimmer capacitors on the
side of the variable, C, . Adjustment of L,
and L , may be repeated if capacitor tracking
for each circuit is not un iform. During tests
the signal generator and receiver r.f. gain
levels should be kept low. Inductor L 3 should
be peaked in the center of the receiver's I
twenty meter band. The crystal oscillator
should have enough injection for crystals a '
megacycle from center frequency. Inductor ;
L , should be adjusted to give stable output
for the crystals used. •

Mixer Freq. Analysis [from page 39]
with the full size, high efficiency, relatively
low-Q antenna needs to be sure his 2 kw
p.e.p, rig has no significant birdie output or :
he may find himself the recipient of a
WAFCC award.' On the other hand, the ,
mobiler with the 100 watt p.e.p. rig who
operates on a restricted frequency range"
and whose mobile antenna has a Q of 300 ,
doesn't need quite the transmitter bird ie sup­
pression of the first example.

Thus the whole point is that fi rst you must
have proper design in your mixing schemes
to give you as near birdie-free output as
possible. Second, you need to consider your
overall operational plan to decide whether
fur ther elaboration in circuit desi gn is
necessary to get additional attenuation to
unwanted frequencies. All of the series ele­
ments, from v.f.o. through the transmitter
on up to the actual antenna, can help you
if you use them properly; it's up to you. •

4 WAFCC- Worked All FCC Monitoring Stations
Award.

USA·CA [from page 81]

am quite embarrassed by my, so far unsuc­
cessful , attempts to get a QSL from the
ARRL President for an OK fr iend. Our re­
quests have gone unanswered.

Again thanks to G il, W8GJU/5, thi s t ime
for sending a POD 26 to DJ7XC.

Regarding POD 26--Yes they are ava il-I
able now fro m the Superintendent of Docu!
ments, U . S. Government Printing Office'l
Washington, D.C. 20402 for $2.75. Please,
note that if one is ordered sent to a fo reign
QTH the cost is an additional \4 or a cost 0

$3.44. Actually it would cost you much les
than 69¢ to mail it to a foreign QTH your­
self.

Again many thanks for all the nice mail,
suggestions and etc., Please continue to write
and tell me-How was your month? 73, Ed. ,
W2GT.

*
PLEASE include your

ZIP code number on

all correspondence.

SUB CARRIER DETECTOR +-

*

Add p rograms of camme,·
d ol· f,.e music thr u your
FM tuner. De leClor, 5811.
powere d, plug s inl o multip le x
outpu t of tune r O f eosily wired
inl o d iscr im inato r and permits
recectlon of [omovs bod .
ground music p rograms no w
trcnsmltred as hidden p ro ­
gra ms on the FM broadca st
bond from cc c u 10 cecst. Use
with ANY FM l uner.

W IRED UNIT $75.00
KIT, wit h p reluned coils , no a lig nment necessary $49.50

Coven n " o $4. 95 each. Current li, t of FM Broadcas.
Stalion, with SeA aut horizat ion $1.00

MUSIC ASSOCIATED
6S Glenwood Road. Upp e r Montclair, New J e rsey

phone 744·3387 area code 201
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INC.

ca librat ion rate on all bands "Crysta l lat ­
ti ce fi lter for high sideband suppression on
transmit, a nd rejection of adjacent-channel
QRM on receive ... plus solid-state balanced
modulator f or "set-and-forget" ca r r ier sup­
pression ' Univer sa l mobile mount included.

.-

NATIONAL RADIO COMPANY

·S t a r t with America's
most versatile 5-bander:••
only$359!
NCX·200

For only $359, the new National
200 puts you on the air, with com­
plete SSB, CW, and AM coverage of
the 80 t hrough 10 meter bands . You'll
get years of en joyment from this
husky rig, thanks to National's fi eld­
tested design and workmanship, and
these terrific per for ma nce features :
' 200 Wat t P EP input on SSB, grid-block
keying on CW, and compatible AM opera-

I tion ' Sepa rate product a nd AM detection
plus fast -attack slow-release AGC in all
modes ' Crystal-cont rolled pre-mixing with
single VFO for high s tability, plus identical

National Radio Company Inc.
37 Washingto n Street, Mel rose, Massachusetts 02176

NOISE BLANKER
A, mo"" hlt h Intensity Ilnition
"oi•• and other pui s. Inter .renee
before it . nten your reeeiv.r.

c cnneete between eonverrer and reeetree. For 50-93 ohm con :.
All soli d sta te d ed gn fl atur.. Field ElTed Trans is tors for
mini mum eross - modulauon a nd mnlmum rel iab i lity.

S ,nd for hehni ul brochure
(STeOM ENGINEERIN G CO., Box 1504, San Diego, Cal. 92112

or further information, check number 23, on page 126

nMfTER ELECTRONIC S

PENNWOOD NUMECHRON CO.
249 fRANKSTOWN AVE ., PITTSBURGH 8 , PA.

At Your Deale r, or WR ITE: 10

Radio amateur's tool for
figuring like a "pro"

Radio engineers call this slide rule a "computer in a case."
It has four special scales for solving complicated resonance
problems in 20 seconds or less. No pencil and paper-no
rough calcula tions. It even locates the decimal point. Ideal
for adjusting your rig, designing test circuits. figuring db's,
operating frequencies and power ratings, and for accura te
match of a ntenna to fi nal. Even if you've never used a slide
rule before, you'll Quickly master this time-saving electron­
ics tool. Comes with 4-Iesson course that teaches you every­
thing you need to know. Mail coupon for details.

FREE BOOKLET SHOWS HOW IT WORKS

r-o-~':;a:~::::;;:;:-;-;;;c:r:"-;::-'
I CIE 1776 Easto 17ch 6ero_to . Cleveland. Ohio 44114 I
I Please send me FREE Elec- I
I tronies Slide Rule Booklet. I
I ALSO FREE iC I act at once : ~~ I

a handy pocket-size Electron_ -
I ics Data Guide. I
I N ame II 4Please Print) I
I Address I
I City State Zip I
I A Leader in Electronics Training .• •Since 1934. IL ~~~_~

February, 1968 • CQ • 103

CLOCK

The NEW

YMETER©

15
24HV..

Inut or ebony plas.
as•• H4", W73/.",
' , 3 lb., 110V 60
A.C. Gua ra nl..d

ear.

'Time at a Glance"



Worh on
110 VAC

Ridgewood , N.Y. 11227

Melalt.. Tie Clip - $2 .25M.tahe x lape l Bar - $1 .50

elECTRI C

ON·THE·AIR
SIGN

WITH CALL

2041 linden St.

PERSONALIZED ENGRAVING

80M. 5.5.8. Exciter ijrom page 59]
is now ready for operation; 1 have described
its adjustment procedure in detail and it will
probably take more time to read it than to do I

It . I

Conclusion
This exciter has been in use at IITD!

since november 1964 and during all th is .
time it has not been necessary to readjust any I

of its circuits. The sideband suppression with ·
voice signals is better than the figure given I

above, which was obta ined using a single :
1000 c.p.s. tone. Up to now, all the reports .
received on sideband suppression, "Your ;
since November 1964 and during all this I
sideband is well down or, "I can 't copy ,
you on the unwanted side." The power supply I

1 am using is that of fig . 3 which is cheap
and very easy to build.

The exciter audio circuits have a band I

pass from 100 c.p.s. to 5,000 c.p.s, Since
the audio network is working between 300
and 3,000 cycles it will be necessary to change
the 25 mf capacitor between the emitter of
Q , and the base of Q2' to a .27 mf unit. A
.0082 mf capacitor can be connected across
the collector resistor of Q2' 1 did not worry
about the wide band of the audio stages,
because 1 am using a transistor speech com­
pressor between the mike and the exciter;
the audio gain potentiometer is also built
in the compressor and it is not shown in the
exciter schematic. If you don't have a com­
pressor, it is very easy to change the above
mentioned capacitors and add a volume
control. If you need more information on
this exciter, I will be very glad to meet you
on 20 or IS s.s.b. during weekends; just fix
a schedule. •

ARNOLD'S ENGRAVING

EDITORS and ENGINEERS. ltd.

AMATEUR RADIO INCENTIVE
LICENSING STUDY GUIDE

G) by Robert M. Brown ,
K2ZSQ /W9HBF, and
Tom Kneitel , K2AES.
Fully explains the new
incentive licensing which
affects both newcomers
and old-timers. Covers
all the new FCC Regu­
lations and band alloca­

tions. Includes multiple-choice questions and
answers (as close to actual FCC exams as
possible) covering the new Advanced-Clasa,
and the modified requirements for the Extra­
Class, exams. Also includes sample exams for
N ovice, Technician, Conditional, and General.
Class licensing. 160 pages. 5 7'0 x 87'0 ' .
Order EE-050, only $2.7 5

17TH EDITION OF THE FAMOUS

RADIO HANDBOOK

Important E&E Books

Tells how to design,
build, and operate the
latest types of amateur
transmitters, receivers,
transceivers, and am­
plifiers. Provides ex­
tensive, simplified theory on practically every
phase of radio. Broadest coverage; all origi­
nal data, up-to-date, complete. 816 pages.
Order EE-167 , only $ 12.95

SINGLE SIDEBAND: Theory & Pradice
by Harry D. Hooton , W6TYH. The

one-source guide to ash.
Covers the orig in and
principles of ssb, deriva­
tion of ssb signals, car­
rier su p press ion tech­
niques . sideband selec­
tion, carrier genera tors,

speech amplifiers and filters, ssb generators,
balanced mixers and converters. low-power
ssb transmitters , linear r-f am plifiers. ssb
communications receivers , transceivers, tests
and measurements. Includes chapters on how
to- build air-tested linear amplifiers. 352 pages.
Hardbound. Order No. EE-350, only . . . $6.95

Order from your electronic parts
distributor or send coupon below.

E

r . I
: P.O. Box 68003, Ne w Aug us ta , Ind., Dept. CQE-28 I
I Ship me th e following books: I
I

0 No. EE·050 0 No. EE·350 I
I 0 No. EE.167 $ encl . I
I Na m e I

IAd dress i
I City State Zip IL ~
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SYSTEMS
SINCE1921

.with a MATERIAL DIFFERENCE!
Use. Is one of the most dependable

it es t imonia ls of endorsement. and Telrex
, product s are in use In 139 Lands

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

Enjoy, World r enown TELREX perf ormance,
value and durability! Send for PL68 t ech. data
and pricing catalog, describing professionally
engineered communication a ntenna systems,
r otator-selsyn·indicator-systems, " Ba luns" , I.V.
Kits, Towers, "Mono-Pole", "Big-Berthas", ac­
cessories, et c., etc.

CommunicotiOft
Engineering

rex Laboratories

ASBURY PARK, NEW JERSEY 07712, U.S.A.

PLEASE include your

ZIP code number on *
all correspondence .

WANTE
SALES ENGINEERS

EARN $20,000 PER YEAR

o ATTENTION HAMS

PRICES CUT
$18.0 0

DOW-KEY COMPANY
2260 Industr ia l Lane

Broomfield, Colorado 80020

Available Through

Your Local Distributor'­

Effective Nov. 15, 19 6 7

N e w N u m ber
6 0·26 2 842

•
••
•

Formerly
DK60-G2C
110V-AC

VANGUARD LABS
196023 Ja maica Ave., Dept. C, Hollis , N. Y. 11423

sing our list of applications as a guide you will be
.le to show how any establishmen t can use several
meras and how each one can save thousands of
rllars through the resulting increase in efficiency
d securi ty.

sed circuit TV is recognized as a definite neces­
for many businesses to combat rising cos ts.

ousands of factories, office buildings, banks and
ools will welcome you r demonstration.

'you are over 21, have a workin g knowledge of TV
.d are fi nancially responsible, we need you as a
les enginee r to demonstrate our Model 501 in
ur area. To receive your app lication and addi­
mal details, send us a resume of yourself and in­
Ide a self-addressed , sta mped envelope.

sed on commission from sa les an d installation of
t 3 Vanguard TV camera s per w eek !

FULL OR PART TIME

lSee page 110 for New Reader Service February,1968 .• CQ • 105



Ham Shop
Advertlslna: Rates: Ncn-commerclal ads IOC per word m­
ctudlng abbreviati ons and addresses. Commercial and or­
gan ization ads. 35¢ per word. Minimum Charge $1.00. No
ad will be pri nted unless accompan ied by fu ll remittance.
Closing Date: The 10th day of the second month preced ing
date of publ ication.

Because the adver ti sers and equipment contained in
Ham Shop have not been Invest igated, the publishe rs of
CQ cannot vouch for the merchandise li sted therein.

Direct All Correspo ndence & Copy to: CQ Ham Shop. 14
vanu erventer Ave., Port Washington , 1.1. N.Y. 11050.

HI·TOWER Model 18HT Works F.B. all bands. Moving to apt.
$60.00. Firm or trade even. for Johnson Matchbox with S.W.R.
Bridge. Can 't ship. Jones, W2CCV. New York City, N.Y.
914·NE4·8187.
GOVERNMENT surplus, transf ormers, meters, transistor equip­
ment, Mill il e t est equipment, smal l parts. O. Reed, 1604 Grange
Ave., Ra cine, Wis. 53405.
SELLING RECEIVERS. SP600JX and R·390. Both good condx but
need minor t inkeri ng t o put In t op shape. SP·600 $175.00,
R·390 $500.00 both with manuals. l ocal pickup, no shipping,
sold " as is." K2AES, 112 New Highway, Commack, N.Y. 11725.
Tel. 516·883·6200 days.
WRL'S used gear has trial-guarantee-terms. NC27D-$139.95;
HQI 70AC--$239.95, HQ110AC- $169.95, 7551-$299.95, 75A1­
$169.95; 5X1000--$134.95; HAI O--$189.95; HT32- $249.95,
G58100--$179.95; Ranger 2-$169.95, G7~99.95 ; 650 8
VFQ-$89.95i Thor VI & AC/ PS-$169.95· Hundreds more. Free
"Blue·Book" list. WRL, Box 919, Council Bluffs, Iowa 51501.
AUCTIONFEST- Broward ARC-February 17th. Turn your used
equipment int o cash. Bargains unlimited. Locati on-Chaminade
High Schaar, 500 North 51st Ave ., Hollywood, Florida . Doors
open at 8.00 A.M. auct ion begins 9.00 A.M.
TTY: Mod el 28 gears (set of 2) KSR or ASRi 601 75 or 100 wpm,
$5.50 pp in U.S. Model 14 typin g Repertcratcr, $50. 14 TO
$50. Model 19 table. Wanted TM·1l-2357K, TM 11-2583A.t. Model
15 Typ ing Uni t, 15 or 19 cover, R·1 9ITRC-1. Trade l::i;·174/U
Frequency Meter f or CV-89/URA-8A. W4NZY, 119 North Birch·
wood Avenue, Louisville , Kentucky 40206.
FOR SALE: HT32, new power t ransformer Insta lled and reo
aligned by factory serv ice- J235.00. SXI0l Mark 3A with ver­
nler Oia!--:-$115.00. Both Units for $315.00. Both good condi­
ti on, ongmal owner, prefer local deal or will ship F.O.B.
N.Y. W2FX (516) 627·1107.
WANTED: Military, Commercial, SURPLUS • .• Airborne, Ground,
Transmitters, Rece Ivers, I estsets, AccessorIes • • • Specially
Coll ins. We pay Cash and Freight. RITCO, Box 156·234, Annan­
dale, Vir gin ia PH 703·560·5480.
SELL OR TRADE: Knight TRI06 6 Meter tranceiver, base or
mobile. Prof essionally wired and aligned with matching VFO;
6 M Mobile Halo and bumper mount; all brand new. Jones 261
and 262 VSWR indicator t oo. Want Johnson Valiant II In com­
parable condi tion-or sel l . WA4WIA, 345 Park Road, Pleasant
Grove, Ala. 35127. 744·0927 P.M.
·DAYT ON Hamventt on Apri l 27, 1968-Wampler Arena Center,

NATIONAL HRO 60 with 13 coil s; Hammarlund HQ 180. ~200
each or best offer. Regency WT4 $30. All perfect. Virgil Pfeifer,
1605 Gilbert, Peoria, III. 61604.
'WANTED: 2 volt ' 57 and '58 receiving tubes- WI BB.
GONSEl 2 Meter Sidew inder, factory aligned AC & DC supplies
$230. John Stiles, Sweetgrass, Montana 59484.
SELL: Brand new Star-Li ne Xmtr, Rcvr

l
50M Convert er. Never

used. Cost over $ l{OOO. First $800 ekes. Yager, Box 176,
Prospect Heights, II inols 60070 .
QSL's , SWL'sl. CB 10e N & S Printery, Box 11184, Phoen ix,
Arizona 8501/ .

o.Sl' s by RUTGERS VA RI·TYPING SERVICE, Thomas si ., Mi
N.J . 08848. Free samples.
POLICE- fi re aircraft-amateur calls on your broadcast
Tune the band wi th TUNAVERTER. Free cata log. Salch Co
Dept . CC, Woodsboro, Texas 78393.
o.SL's-BROWNIE·W3CJI - 3111 Lehigh-Allentown, Pa . 1
Samples we With catalog 25¢.
WANTED: Tubes, t ransistors , semiconduct ors, test equip
meters. Bernie W2MNP, Box 257, Canal Stat ion, N.Y. ,
10013.
YOUR CARD in glitter ing raised 3·0 on blazing baCkgrl
becomes a beautifu l col lector ' s item. Samples 25¢ (ref und
3·0 QSL ce., Mon son, 4, Mass. 01057.
RTTY gear f or sale. Li st issued monthly. 88 or 44 Mhy toj
unca sed, five for $1.50 postpa id. Elli ott Buchanan an~
sociat es . Inc. 1067 Mandana Blvd., Oakla nd, Calif. 91
EARN YOUR DEGREE in electroni cs engineer ing. Highly elfE
home study courses in electronics enginee ring technology
electroni cs engi neeri ng mathematics. Free Literature. C
Inst i tute of Electronics Engi neering, P.O. Box 36185, HOl:
Texas 77036 (Established 1945).
EXTRA SPt.CIAL OFFER: Galaxy V Transceiver, De lux ecce
console, Galaxy remote V.F.O., AC power supply. Sound off
$450.00 or best offer Mrs. Glenn Imler, (W9U). Gary, Inc
RUBBER ADDRESS STAMP including call letters. Three o~
lines $1.50. Signature stamp $3.50. free catalog. Jac ~

P.O. Box 443-F, Franklin Park, Illinois 60131.
COLLINS 75A4 3kc filter seri al It 4041 $400. W. Kumpost,
Story Ave., Bronx, New York 10473 . I

SELL Frequency meter TS·173/UR 90·540mc. $150. Also I

uals f or Motorola IS0mc mobile gear. F. Sattus, 10074 q
bal Dr., Spri ng Valley, Cal. 92077.
FOR TRADE- Knight R·I00A with all accessor ies, 1 yean
what kind of General coverage receiver have you?
Sjulander Jr., Box 231, Ashland, Wisc. 54806.
FOR SALE: Hea th HG·I0 VFO gud condx. $25. Globe
De luxe Xmtr $30. You pay shIpping cost . G. J. Cotelli
1903·32nd S1. W. Bradenton. Fla. 33505.
WANTED: F·455J-05 filter (500 cycl e) and 270G·3 spea_k.e
75A4 R. O. Sever, P.O. Box 14015 US Nev. Comtracen·Corry
Pe nsacola, Fla. 32511.
COLLINS 62S-1 like new $600. or best offe r will t rad
colli ns 30S·1 KW amp. W. Rogers, 327 Chamber la in St,
ville. Tenn. 37209.
SELL: Bc221 HBS up. orig book $50. Bc603 AC converted
band poli ce $25. HB KW Class B mod 81O's Phatemeter
Filters. 8. Davis, Box 311, Lonoke, Ark. 72086.
SALE. Elmac-Model P.M.R. 6A 10 t o 80 meters plus BC
Bands has AC Power Supply. $60. R. Garcia, 52-14 39th
Woodside, N.Y.
FOR SALE: HT·37 flUS astatic T-3 mike $225 or will tr~~
NCX·3 or Galaxy II. B. Gode, 1036 Hillside Rd, North
III. 60062.
FOR SALE: Johnson pacemaker and 1000 watt Amplifi er
power supply and extras. $150. l ocal Only. O. Loewer,
Schurr Rd. Clarence, N.Y.
SELL MILLEN 90905 scope 5" $55. Accurate model 151
tester $8. Vangard 6 met er converter with pre-amp &
$15 VF·l $7; QF-l $4; Robert Ireland, Pleasant Valley,
12569.
WANTED: high band FM Gear. Prefer converted f or 2
and workab le on 146.94. W. Baxter, 402 E. Jacinto St, T
Arizona. 85705.
A MUST for every home and office. A national zip co
rect ory $1 postpaid to you. R. A. Weigand, 177 S. Unlo
Salem, Ohio 44460.
WANTED : 220 and 432 me equipment. Send list and prl
Zalewski. 411 Grove st., Jersey City, N.J. 07302.
WANTED: Velvet vernier dia l f or nat iona l SW3 rcvr. J. Nl
9614 NE 3rd St. Vancouver, Wash. 98664.
FILTER f or SSB. Espey, pt. 1t 16 .296 for 500 ohm in/out Z
a few for $8.75 ea, post paid in US. R. Beams, 4660 E.
Rd . Tipp City. Oh io 45371.
MAKE your clock a 24 hour clock with this 91f2 x 101f2.
vers ion chart. A must f or every shack & only $.75 PP ch
MO only. J. Slemietkoskl, 3039 E. Thompson St, Phila
19134.
FOR SALE: R45 communicat ions recvr 550KC·30mc, BFO
HB power supply schmeatic and tune up Instruct ions a
half current price $75. FOB. H. Lowry, 915 Madison St,
chest er, Tenn. 37355.
WANTED: Good used swan 350 with PI S St ate condx and
T. Watkins, 4838 Reynolds Or.• Torrance, Cal. 90500.
fOR SALE: Nearly complete set of RTTY Vol 1·12 and
bulletins 9-45. Best offer over $20. R. Qu enstedt, 512 Mc
Rd. Leavenworth. Kans. 66048.
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ED: Collins 3051 linear J. Cottst ock, Rte. 2 She lbyvil le,
6176.

TED : 2 sockets for 4X150G. J. Kimbrell , 106 Thompson St ,
nam. Wash.

ED: Complete set of QST, '46 t o '51. $25. Rlwy exp coli .
nther, 1141 N. 26 st. Milwaukee, Wis. 53233.

j7·HT41 2 extra 70945 included. Come see it work ing. $400.
aercaoo. 357 Midwood St , Brooklyn, N.Y. 11225.

COLLINS Kwm·2/1 36B·2, 516F·2, 312B·5, $1 250. Al lmint condx.
Ship USA Fact ory cart ons. D. t eddin. 30 1 Doothy Dr., Ri chard­
son. lx . 75080.

MA GNECQRDER PT·6 Both amplifier and tape deck. in good
shape, want $350 . or SSB Transceiver. D. Sto rm, 2132 West
Par is St. Tampa, Fla. 33604.

SALE: Radio test ing, service in st rume nts. scope meters, gen ­
erators, mi li tary surpl us, t ransmitters, receivers, tubes, coi ls ,
resist ors etc. Ham Shack , anten na, t ower . F. Yonker, 724 W.
Fairmount Ave, State Col lege. Pa . 16801 .

FOR SALE: Mosley TA-40-K 7mc conversion kit f or TA-33. Used
2 years, never abused. $20 plus 15 Ib shipping. J. Krentz,
8640 Melva St . Downey, Ca lif . 90242.

FOR SALE. Vik ing II , Fact ory WIred, WIth push to tal k. $85.
122 VFO, $15. Ralph Metha ny, 212 South Park Ave., Fremont ,
Ohio 43420.

GPR·90 Rcvr . excl condx and rea l igned $150 Swap t o min t rans
t v or VX·I05 f or ncx·5. H. Lowenstein. Shor t Hil ls Terr . ApI.
4E, 806 Morr is Turnpike, Short Hills, N.J . 07078.

TELEGR APH ER 'S Key tip clip or tack wanted. R. W. Randall ,
1263 l akehurst Rd , livermore , Ca .

RTTY Equipment. TU, Model 14 TO ; Scope moni tor , Schematics,
manual s, Etc. F. Demotte, P.O. Box 6047, Dayt on a Beach, Flor ida
32022.

WANTED: CO, Apr il 1945: r/ s, Nos. 40,41 ,43·49: any SW Craft ;
Radio, July 1935; 73, Jan 1961; Calling CO (DeS oto). F. Herr idge,
96 Ge orge St . Bastngstcke. Hampshire. England.

WILL PAY l iberally f or manual and / or schemat ic for old Na vy
model aBO VTVM. F. Kin sey, 15711 So. Wh ipple St, Markham ,
II I. 60426 .

TR ·4, AC ·3 $485 . HQ·170C $169. HT·32A $225. RTTY Model 15
$55. FRXC TO & Recert $60. cen. CK or MO Al l mint. O. Burns,
4410 Readin g Rd. Dayton. Oh io 45420.

RTTY Want 28ASR or KSR Sell typing reper f & TO, new also
heath Professional scope ex cellent condit ion, Mendelson, 27
Somerset PI. Murrayhi1l, N.J. 07971.

HEATH KIT: f or sale a model HO·lO electron ic keyer . Flawless
$30. Firm. Shipped prepaid . S. Ba rry, 384 Union St , Uniontown,
Pa. 15401.

FOR SALE: Heath warri or HA-I 0 $175 . Heat h monit or Scope.
HO·I 0 $50. Gonset communicator 111 6 meter , $150. All l ike
New. R. Sloe. Box 157, Wil lshi re, Ohio.

WANTE D: La keshore Phasemaster Junior SSB ex citer, J. Bell ,
208 Pat St , l evelland, lx . 79336.

FOR SALE or trade; 2 meter Navy Transm itter & Beam, $400.
l. Horan, 186 51. Mary's st. Norwalk , Oh io 4485 7.

A MUST f or every home and office. A nat ional zip code dlrec­
t ory postpaid to you $1.00. R. A. wetgnao. 177 S. Union Ave,
Salem. Ohio 44460.

lTE D: F·455 J fil ters for 75A·4 1.0,1. 5,2.1 kc, state cond ..
' pr ice. A. B. Hallaway, 6101 France Ave, So. Min neapolis.
~ . 554 10.

7 $8. BC -4 59 $8. BC·4 53 $10. Johnson 2 meter vto $1 0.
t 10 meter converter wi t h info t o convert t o 6 meter s
Jack., 7 Elmtree ta , Hunt ington, Sta, N.Y. 11746.

6·150 perfect , $150i Gonse l Comm. ll·a Sat urn Six Halo
both $100. Re lays, xtmrs, Tubes, Magazines, SASE list.

ankford, 511 Purnell Dr.• Nashville, Tenn. 37211.

SALE: Drake TR·3 In ex condo Used little $325. Bandit
A. linear $300. New drake R4A Instruct ion book $1. K.

k, 211 HiJlwood Or, No little Rk, Ark.

[

Coa.. ant relay with OPOl Aux contacts $6. q.t ran 1 to 150
5 ohm antenna balu n with coax connecto r $6. Two B&W
le connectors with new RG59U atta ched $2. ea. G. c oun­
an, 75E 8ay St, Charleston, S.C.

,55.Trader" Ed Moory promot es January Clearance sale on
, equipment wit h fact ory warranty: Drake T4 ·X, $31 9.00:

~
e l ·4 linear, $549.00 : R4-A, $319 .95: Package Dea ls: New

3 Band Transceiver Kit, Model 753 and New EICO 751
Iy and Speaker, Regul ar pr ice, $249.00, Cash Pri ce,
.95 : Package Dea l : New Mosley Classic 33 Beam and Demo

·M Rotor , $199.00: New Displayed Model BT l 2000 Wa tt
ar. $649.00: Demo Swan 500, $419.00 ; New TR -4 displayed
et. $449.00: New NCX.5), $449.00: Special ROHN 50 ft .
ver t ower, prepai d, $18~ .50 : Demo Ham-M Rotor. $94.50:
Collins 75S·3B, $725.00; Displayed Swan Mark II linear,

.00 : Fantast ic Special , New Nat ional VX·501 VFO, $249.95,
Pr ice, $139.00: Ed Moory Wholesale Radio Co., Box 506

i tt . Arka nsas, Phone 946-2820 . '

5 Qth In Fla For Sa le. Has 66 Ft. Ronn Tower with TA33 &
M rotor, 40 Ft. Crank·up & TIl t over t ower w ith TR-44
, 3 bedroom house with Deluxe Hamshack. l ocat ed 2
s from marina on fam ous chain of rakes. April avai lab ility .
00.00. K411F, P.O. Box 205, Winter Haven, Fla. 33880.
E King 500A modulat or and power supply pair 8 11A With
ets. $75. H. Hopkin s, P.O. Box 204. l aytonvi ll e, Cal. 95454.
ED: l ate model vibrcplex or iginal bug mint condx. F.
r, 315 SE Wilsh ire Ave, Bart lesville, Okla. 74003 . .
Y XMAS and a Happy new yea r fromW0CVU. See you at
National convent ion in '69 at Des Moin es, Iowa. C. Boegel ,
Center Point Rd, NE, Cedar Rapids, Iowa.

SALE: OX-60. Mint condi t ion $60., FOB Boulder. Adolph H.
r WA0SK E, 1938 Violet Avenue, Boulder , Co. 80302 .
OR SWAP: Lampk in 205A Quad modulat ion mono Excell ent

tion. Need Marconi 1064 gen. or equivale nt . W, D.
rray W4JaO Maynard Roa d, Ca ry, N.C. 275 11.

HEATH "tene r" excellent condx. Operates 11 0, 6. and 12 V.
All manuals, cables , and power supply included . $60. Syl
Polu nsky, P.O. Box 111 , San Angelo. Tex .
WANTED : Antique radio t ubes made pri or to 1920. S. Lanage,
431 Oa kla nd Ave , Mapl e Shade, N.J. 08052.

ALE : Halttcretters HT·32 SSB Xmtr. Price $225. Sorry will
hlp. W. E. Johnson W8VOK, 18595 Westbrook Dr., livonia,
gan 481 52.
~ HAMFEST ' 68: May 4, 5, 6, Tropicana Motel. Main pr ize

500. Pre-regtstrat ton prize TrJ.Ex 54' t ower delivered.
FARC, P.O. Box 783. Fresno, Calif. 9372 1.

ED: Preci sion mod el 110 vot t-ohmeten Millen t one gen­
r and Wheatstone bridge in good or repairable condi tion.
dmen. 735 Gre en s Ave., l ong Branch, N.J. 07740.
ED: DX·35 or DX-40 Good shape rea sonabl e. R. G. Bosc,
Box 203, Warroad. Minn. 56763.
TlFUL: 600 watt, 10 to 160, Hom ebrew, 6 ft. rack , bu ilt
ope. rene and CW- xtal & VFO. Sell f or $100. Joseph
, 54263 Northern Ave., South Bend, Indiana 46635.
AlE : Two variable vacuum capac i tors , 20·750 mmt. type

. $50 each. W3C OG. P.O. box 231, Coat esvill e, Pa. 19230.
SALE: Anti que a ST magazines. 1920, 1921, 1922. Send
f or li st. J. Kanod e, W4WSF, 244 Parkway, Winchester
601. '

SALE: Heath HO·10 monitor scope wi th manual , $40.
m verti ca l V80 never used, $12. Will del iver r easonable
ceo Jack Koplin , RD I, Zionsvi lle, Pa. 18092.
ED: For USA·CAj a Sl' s From 1,000 stns. worked. 3C6UP,
sst . N., l ethbr idge, Alber ta, Canada.
ED: PR·4CX250·4CX300A ceramic socket s & chimneys with
In by-pa ss condenser & grd . cathodes. James C. Bennett
Vinewood. Wyand elte, Mich. 48192. '
: New Indian 2 cyt . motor . Tran·lgn·klck st ar te r. Value
For t est equipment , convert ers 2-6-10 meters. Reuben
W9NES Rt. I , Box 271, Mar lnett, Wisc. 54143.

WANTED: Dial plate & knob f or B&W 850A coli . P. Greenway,
234 Elden cr., NE, Atlanta, Ga. 30305.
APR-4 recvr w/ cotls 75·1000 mcs, $100j Cleanup shack similar
gear, stamp f or li st. C. Spi tz, 1420 S. Randolph St. Arlington,
Va. 22204. .
WANTED: HW·32 In damaged or unworxtng ccndx. Only dogs
and lemons plea se. M. t udktewtcz, 143 Richmond Rd, ludlOW ,
Mass. 01056.
WANTED: Schemat ic, or inform ation on Iyradi on No·K551 BC
Rcvr. or will trade f or ham gear. B. Nevel, 1905 E. Bowman
st. South Bend, Ind.
FOR SALE: Drake R4A, T·4X, MS-4, AC-4 Perfect condx. $750.
lafayett HA·650 6 mtr xcvr and 501 power sUp'p ly new only
used f or about 10 qsc's $99. Knight T·60 With relay $35.
B. Bu tcnls. 64 Summer st , Hawt horne, N.J . 07506.
FOR SALE: Heath apache wi t h SSB Sb·l0 Adapter, $130 knight
R·I00 rcvr, $50. Complete set of accessor ies-l ist f or SASE.
R. Beaudet, 2 Rocky Crest Rd , Cumaberland, R.1. 02864.
WANTED: Antique radi o tubes, made before 1920. S. laDage,
431 Oakland Ave, Maple Shade, N.J . 08052.
FOR SALE: Hall icrafter HT·32 in mint condx. l ooks like new.
$225. Works Perfect. B. Nastoff, 320 W. 56t h PI, Gary, Indiana
46408.
FOR SALE or Swap-Mosley CM·l rcvr In perfect condx. W.
Drake a ·mu lt & Spare tubes, $55. Will trade f or matchbOX,
beam, ver t ical. T. Ginkel, 832 So Payne St , New Vim, MInn .
56073.
B&W 51 00B, 51 SBB with GOI04 mike $150, Drake 2A,2Aa ,2AC
$150 both 275-FOB B. 1237 Dumont Richard son, lx. 75080.
FOR SALE: TH6 2 yrs old with BN·12 Balun, $80. Mosley 3 el
zcmeter. 14' boom $25. P. Neroum, P.O. Box 653, Br istol , Conn.
06010.
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COLLI NS 755·3 reevr. $385. f OB Good t ondx. Rm vacenne, 17
W. 540 Hillcrest, Wooddale, III. 60191.
COLLINS F455 H20 2.0 kc. mechanical fil ter (good candx). Will
take highest offer. R. Wilson. University of Iowa, Iowa City,
la. 52240.
COLLINS 32V2 mint condJ:-come and get it for $125. O. E.
farmer, Lafayette Area vee sen, Springhill Dr, l exington, Ky.
40503.
FOR SALE: Johnson 250·39 or B&W 380 T·R switct.-$15 eaj
H·P 400 HVTM $160. PCa·200 Panadcpter, Make offer. C. Gordon,
West Main St, P.O. Box 85, west Millbury, Mass.

SELL: aST from '32 to present. Any quant ity. Send you
quirernents, Need QST before '32 and CQ vol :: 1 to Vol
Eo Guimares, 17 West End Ave. Middleborough, Ma. 02341
VHF Horizons: Want complete run, what's your price? B. S
1238 Woodcr oft Rd, RiChmond, Va. 23235.
HEATH HA-10 KW, 08·23 preselector like New. Make OffE
Emerald, 8956 Swallow Ave. Fountain. Va lley, Cal. 92708.
HT40 ty $42.AI OX35 u $20.Al SX101 Mark 3 $1 40. Vo
Regulator 9Q·130V or 190-250V input with 115V and or 111.1
swi tch selectable at 20 amp $12.50. W. aester, 402 Eo ra
st., Tu scon, AI. 85705.

WANTE.D: Cq 1945: Jan. March, Apr il , July, Sept. Nov. or bound
volume. Also need CQ Feb. 1946. Clean, complete copies ,
please. W. Womack, 6617 The Parkway. Alexandr ia, Va. 22310.
FDA SALE: Swan 350 with Ae Power Supply original carton.
New Jan 67 $375. G. Ted. Anderson. Southland Acres, Box 104,
Tuscola, III. 61953.

DRAKE 2S $160 TR3 $365. HAIO·Heath Warrior Am pli fier :
Manuals with all. No trad es please. Nick, 5750 Yukon
Sparks, Nev. 89431.
fOR SALE: H8 pair 813's GG.Table top self contained.
looking. See QST Nov. '61 forpr ing. All band. $60. P. Ri ch,
1208 Cody. Wyo. 82414.

SWAP IN Mamiya flex C3 professiona l camera with 80 mm, &
180 MM. lense s for Multl·band 5 S B Xcvr. S. Schultz, Sheep
Lane, Locust Vall ey, N.Y. 11560.

JOHNSON Vali ant, good cond with spare tubes, going Transe
Best offer around $150. R. Diehn, 3374 Blelrmcnt nve., Tc
Oh io 43614.

SB2·LA lkw linear 80-15 meters $150. P. Sherry, 55 W. 14th
St., N.Y.C., N.Y. 10011.

ANTENNAS for sale. AU bands, Very reasonable. S. Morton
We llesley Dr., Cincinnati, Ohio 45224.

NEEDED old radio tubes like 201A, alA. WDIl, WD12 U99
and old radio ' s bef ore 1 92~f also need suer, have citizen
transce iver. radio, TV fans. meters etc. F. Ho lloway,
Stratton St. RockWOod. enn. 37854.

HW·32. 200W SSB Transceiver like new. AC Supply, com
$95. W. Pfa ff, 12 Marys La., Centerport, N.Y. 11 721.
STILL LO OKING for 75A-4 fi lters. 2.1 kc, 1200, 500 cycles;
3.1 kc for sale or trade. All le tte rs answered. T. Beeler,
Oak Hill Rd.• Rt. 2 Candler, No. Ca r. 28715.
SAlE-Commercial Geiger Counter, 20,2 and .2 mr. Ranges.
new with manual Hophone, and cal ibrationsource. $35 or :
J. Thomsen. 8280 Tennessee Ave., Clarend on Hills. III . 61
fOR SALE: one Seneca VHfl plate modulated with 730
mod. Also Gonset G 63 receiver 6 throw 10 meters. Best
JP Fuqua, Rte. 1 Box 118, Anderson, Texas 77830.
WANTED: Used books. Must be in good cond., and good I
Also need se rv iceman for HIckok 292X generator. A. L
3210 Eo Mitchell, Humboldt, Tenn. 38343. I
HAM CALL covers the tn -state Ind iana, Kentucky, Ohio a~'
news. Read Ham Call on the radio page. Cincinnati S
Enquirer. Send in your news. Wr itten by J. E. Wea ver,
Hollingsworth Way. Forest Park, Ohio.
F• .HERRIDGE sti ll hunting CO for April 1945 after 17
trYing. Astond me with a flood of offers of this one iss
Herr idge. 96 George St. , Ba singstoke, Hampshire, Engla
FOR SALE: Few western etec. :: 275A Mercury wetted 11
unused $1 each. Want : Heath or Elco keyer, G. Samofs ky
Eastern Pky. Brooklyn, N.Y. 11238. I
WANTED: to bUYi 4·1000 tubes. State pr ice and condo ne
used 3104 Harrtscn Glenview III 60025 I- • • • •

WANTED: Bird wattmete r model 43 or similar. Have fM
transceivers on 146.94 me to trade. W. Davis, 4434 Josi
Lakewood, Cal . 90713.
CLEAN unused SB-4oo x.mtr $280. New heath HR·10 R
BC·348 with manual $40. Ranger Xmtr good cond $75.
May '55 thru Dec. '67 ~5. Much more-stamp for Ii
Shank. 21 Terrace La. Elizabethtown, Pa . 17022.
ELMAC AF·67 Xmtr wi th AC and Mobile DC supply $6
Iverson, 2640 So. 133 seatue. Wash. 98168.
fOR SALE: Cha llenger w/ 6146's $60. Keyer for SCOW final
AM modulator (50Jwatts. $20, CW Aud io Filter $5. M. K
3111 Greenwich, hattanooga, Tenn. 37415.
BEST OffER will take a new Cle~g 22'et In orlf inal c
mint. Also a new ameco 6 & 2 VF - . H Snyder, 2 85 Sa
St. Penn Hills, Pittsburg, Penna. 15235.
WANTED: Unmodified ARC-5 Receiver to cover the broa
band. Lamar Gilbert, Gen'l Del. Sect ion, Ala. 35771.
FOR SALE: Heath klt TX-l Trans. AM-CW 180W good Condx.
O. Gregory, 2134 Oak St. Apt. I, Santa Monica, Cal. 9040.
DRAKE 2C·2CQ·2NT·Bug·14AVQ SWrm Bndge 100 ft. Rl
Phcnes-xey. All mint condx. $300 takes all. A. Rab InowItz,
[ 79th St., BrOOklyn, N.Y. 11236. 1
88 MILLIHENRY Torolds for sale, uncased

k
five for $1.25, 1

paid. L. Smith, 6218 Eo King PI, Tu lsa, 0 la. 74115. I
BARG IN Tri·X·SOO Trans. SSB, CW, am, 3.5 to 29.5 mcs.J
State Rect. 500 Watts pep tab le top mint condo Mfg. Trl
elec. Org. Price $695. Make Rea sonable offer. E. Lubo
46 Midd lesex Ave., Edison, N.J . 08817. I
ANTIQUE: TUbie tes ter and inductance and resistance mea
ments. Weston Model 565. Test s 01 thru 80 tubes. W
4-400's. B. Carlson. 1309 E. [ Igenia Ave•• W. Covina. Ca l. 9
SELL: Gonset Comm III $75. With VfO $100; cl egg 99R
Both 6 mtrs-Buyer piCkS up. A. Derosier. 925 Jewett
Staten Island, N.Y. 10314.

fOR SALE. Galaxy V ACPS. Speaker, VOX, cal, MInt. $350. S.
Blackburn, 444 Colton Rd, COlumbus, OhIo 43207.

WANno: GOO, VTVM, oth er test equip. R. D. Seder. P.O. Bx
14015 US Navy Comtracen Corry Field, Pensacola, Fla. 32511.
WANTE D: PMR·6A. PMR·7 or PMR·8 receiver. Also have need
for techmanual or diagram to T·5x464/ Alt-7 will buy or copy
and return . J. Belstle. 2738 Wilkie Way, Ft. Worth, lx. 76133.
fOR SALE: HW·12·A transceiver, bUild fa ll 1967, perfect conds,
$80. A. Gerhand, 326 W. Th ird St, Berwick, Pa. 18603.

WANTED: Wilcox F-3 or CW-3 Receiver. FM Recvr., For Sa le;
Harvey Well s, TBS·5OC xm~~•.r. T·90 xmt r., R·9A rcvr., Ameco 2m
converter, d R. laBrenz, ~ W Hampton Rd, Essexville, Mich.
48732.

MOBILE arrtennae and body mount. A/ S whips for 15,40,75.
Bumper mt. Any i t em $5. J. Mankus. 11431 Ortega Dr, saint
louis, Mo. 64138.

WANTED: J Oll please give age and serial s , C. Kaufman, 231
So. Jasmine St, Denver, Colo.

WANnD: Any hams interested in forming a novice worked all
states net on 40 meters. R. Hajdak. 4 Homer St. nreenvu!e, Pa.
16125.

SELL, HO·13 $40- CT-I $7- MM-lOO $5; SXI30 SI20-AII plus
shipping. T. Bornback, HI Vi 167 21st PI, l ombard, III . 60148.
WANfED: Good continuous tuning low f requency receiver cover­
Ing 20kc through 500kc send description and phot~l If possib le
to G. fraZi er, RfO I, Ossipee Trail, Sebago lake, Maine 04075.
WANTED: 6 & 2 meter transceivers for visually handicapped.
Wm Thowe, 10734 Dunawaa, Da llas, Tx. 75228.

VIBROPLEl orlglonla Bug with cord and wedge set . like new.
$15. J. Salats, 817 So. Sappington, St . louis. Mo. 63126.

ALL types of pr inted circui t board, 051, ca, 7}} send for li st.
8. Hayward , 3408 Monterey, St. Joseph, Mis. ~507.

HEATH-SB·300, $180, HA-460 6M transceiver, $125. Will ship.
C. Hickman, 184 Park Ave, Binghamton, N.Y. 13903.

f OR SALE: fM rad io $6. Hetrociter described in Mar 63 CQ $40
~Id books wireless telegraphy by Seeling 1915 $1. BC 348
Manua l $1. Misc old Eng. Books $1 ea write. Eo Marriner, 528
Col ima St, laJolla, Ca l.

MATCH BOX- 250 W wi th SWR $40. Mini·Beam B·24 6 thru 20M
$30. LRl 66 All band antenna $15. $75 for entire package. J.
Siegel, Clair Ct, RFD 3, Yorks town Height s, N.Y.
B &. W 5100 and 51SB comple te. C. l udlam, 2309 Bull ington St,
Wichi ta Fall s, rx, 76301.

fOR SAlE. Magnecorder Pt-6 tape deck and amplifier. Gud
Condx. No toy. $350 or best offer. D. Storm, 2132 West Paris
St, Tampa, f la.

WANTED: Hammarlund SPC·I O SSB converter for SP·600 Series
r eceivers. R. Schlosser, 3505 Myers Court, Jackson, Mich.
49203. -

COMMUNICATOR: I for sale, prefer pick·up cash deal, $75 money
back guarantee. Claude Bare, Box 2, Greenbank, W. Va. 24944.
BOOKS on antennas, transmission lines, microwave tneory,
hardback or paper new or used wanted. State cond and pr ice.
D. Etherdge, 12040 Redbank st, Sun Valley, Cal. 91352.
SELL: mint cond Galaxy V MK II , De luxe Access c cnscie, AC 35
pwr sup never used 80/40 cliff dweller $450. M. Schwartz,
4608N Central Park Ave, Chicago, III. 60625.
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'ED: Tetrex tr ipbander and all band trap' dlpc!e. Ga laxle
nd VFO. F. Coble. 251 Coll ier Ave, Nashville, Tenn. 37211.

SALE: Three model 14 TOs 75 and 100 WPM Ex . S. Carroll ,
Webb Ave, Olymp ia, Wa.

T hat's ri gh t, you read us loud and
clea r. CQ subscr ihers can run non­
commercial classified a rl s any and
ever y month ahsolu te ly frce of
ch arge. All you have to do is send
us your mailing lahel. on a post­
ca rd, as proof that you' re a sub­
ser iher, with your ad neatly typed
or printed. There's a limit to three
lines in any single month to make
space for everyhody to get in that
needs to.

SO-What's a subscr iption to CQ
worth ? Well, mayb e twelve months
of great r eading, mayh e twelve
m onths of free classified ads. m ay­
he h oth. That's up to yo u. In any
case, at 55.00 a year, CQ is a steal.
Do we have your sub yet ? If not.
why not ?

WHAT'S A CLASSIFIED
AD IN CQ WORTH?

NOTHING !
Unless. of cou rse, you happen to
have someth ing to sell . .. or huy
.. . or swa p ... Then you ca n only,
measure thc value in sa tis fac tion ,
t ime saved, etc. O f course, a t yp o
ieal class ified ad in the other maj or
ham magazine costs between S2.50
and S3.00, so ma yhe that's a way
to measure.

Now- W hat docs a classi fi ed ad in
CQ cost?

NOT A R ED CENT ! ! !

SALE: Wheatstone oiled 15/ 32" perf tape f or boenme key­
ead, any quantity. P. lemon, 3154 Stony Pt. Road , Santa

, Cat. 95501.

UOEER t ransmi tter 200 W. SSB, AM, CW RTTY. Brand new,
ct used 2 nrs. Best offe r. O. Barbour, 2200 Grant Build ing ,
urg, Pa. 15219.

OERBOLT: Latest model, used only te n hours . With power
t , $295. Wi ll ship prepaid . Don Woodruff, 15 Castl ewood

an Rafa el, Ca l. 94901.

SALE: SX 88 Receiver, Or igina l un-mcdiued conox. $180.
· Palmdale. W. E. Joyce, 2118 East Q·5 Ave., Pa lmdale,
3550.

40 Ft crank UP t ower under f orty dollars $2 cash
or money order, For plans and Specs. Schet ter, 1007

e, Burkburnett , Tex. 76354.

NG Halli cratters HT·40 and lafayette kt·340 very good
Best after. A. Zurawski, 290 Ru ggles St, Dunkirk, N.Y.

ori g cal/bk & PS $60 . Hamscan HO·13 $45. 500W 8U A's
nd PS $100. Want Ultramln TV. H. Lowenst ein, Short Hills
Apt. 4[, 806 Morris Turnpi ke, Shor t Hi ll s, N.J. 07078 .
10 compl ete sets of CQ '57 to '66 $25.10 compl et e sets

'51 t o '60 $25. M. George , 35 Ridgeway Ave, Pittsfield,
· 01201.

SALE: SeE 34 $300. Recently factory overhauled used less
, 100 hrs . Cer t ified check, Shipped prepaid 49 states. O.
on, P.O. Box 162, Wesson, Ms. 391 91.

:ESSIONAL Sc ope, heath, perf ect ccndx. Waot model 28
or KSR Have typi ng reperf and TO. R. Mendelson, 27

~rs et PI, Murra y HIli , N.J . 079 71 .

SU OI MK II I Guarant eed perfect f irst check f or $100.
I' 2 M I ransce lve Pawnee $125. Ranger I needs repair $35.
n SOW Exciter Mod 90801 $25. Millen Grid ipper $20.
estern . 2469 Bambilane, San Jose, Cal. 95127.

'lED: COR·TR 44 antenna rotator, and a tr iplett mode l 850
II. WIll t rade one 4·1000 A, new, for each item. R. Zuraw·
Rt. 1 Box 184, Menominee, Mich. 49858.

SALE: Be 2210 Freq meter wi th ac pwr supply and calibre­
.book. Best otte r, excellent ccndx. M. Freedman, 15 Ken­
lon Oval, Is le of Sans Soucl , Rochel le, N.Y. 10805.

,SALE: 2 Lafayette HE 15 CB transceivers with mike. One
12 V power pack . $35. f or both . REA Collect. J. Miller,

8 Box 364, Spr ingfi eld, Mo. 65804.

SALE: Johnson pacemaker, llOO. Ha l li cratter Sx·l01, WRL
mdtttcned $135 . 1000 Watt u near Ampli fi er $75. D. Loewer ,
I Schurr Rd, Clarence, N. York 14031. _
lEX VAGIS : 6 el.10m. $145, 3 el.20m(26' boom) $145.
00 $185; Drake 2B w/ 2AC $175 . 2BQ $25. Ham·M r otor
!s 4(1a te) $88 ; Knigh t compressor C·5]] $1 5. A. Balz, Box
~ , Jupiter, Fla. 33458.

'T: KWM·l, swan 350, sell trade stg-gen GR·1208·B $1 00.
'211-B $150 . PW·SUP GR·1203·B $30. GR·1204·B $40. Wav e
sr GR·566·A $30. All LN w/manual. L Kulhay, 19 Topstone
Shelt er Kn olls , Danbury, Conn. 068 10.

SALE: SBE·1MC mtc f or SB·34 as new $10. Dual TVV43
sist or st ereo preams f or Dual 1009 using mag. car tridge
Ext ended range headset, 400 ohm $4. SChultz , 40 Rose sle
Myst ic, Conn. 06355.

D Companion f or HT44. SX1 17 f or sa le . Needs light repairs.
s, $200., or I wi ll repai r $250. H. Martin, Holly Branch
Kat onah, N,Y. 10536.

TED: In structi on book, heath vtsua t-aural signal t racer , T·3.
I t o make copy or buy. A. Hattaway, 6101 France Ave, So,
reapclis. Minn. 55410.

r: USC·500 w/tum head $50, viking I $50, S-40B-$30,
w Mi cromatch Model 262 $17, H/P 430C mi cr owave Power
r $125, Want Panscan. G. Trammell , 1507 White Oak Ct. ,
Insvtue, vs. 24112.

SALE : Collins filters F250A67, F300X68 respectively 7KCBW,
JW and 6.3BW $15 each. will ship prepald. F. E. Ferris,
Williams Terr. , Warn er Robins, Ga .

$ X ·==- --- -- ...... ......... -:;;;t
.:u:~ ••

Mfd. under
Tetrex Pat.

-,,,-t2,576.929
TELREX (Patd.) " BALUN" FED " INVERTED·V" ANTENNA KITS

EASY-TO-INSTAll, HI·PERFORMANCE lOW.fREQUENCY ANT ENNAS
" Mono" Bands from $23.95-Also " Trapped" 2 and 3 Band Kits.

3. 4 o r 5 Band " c cntcal -lnverted-v " Antennas from $52.95
3, 4 or 5 Band, 5 t o 10 DB-"Empirical-I .V.-Logs"-S.A.S.E.

•
TELREX COMMUNICATION ENGINEERING LABORATORI ES- ASBURY PARK, N. J . 07712RITE FOR
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I

for more than 30 years PR CRYSTALS
have been famous lor their ou tstanding
per formance . . . high activity, low drift, ~i'.
hairline accuracy. A PR Crystal is still _.-,; ....
the finest radio fre quency control that
money can buy.

FUNDAM ENTAL, PR TYPE zsc
Frequency Ranges in Kcs.: 1,750
to 2,000 (160M); 3,500 tv 4,000
(80M); 7,000 to 7,425 (40M);
8,000 to 8,222 (2M); 8,334 to
9,000 (6M) ' r 500 Cyc les. $2.95
Net.
(All Z·9C Crystals calibrated with
a load capacity of 32 mmfd.)

THIRD OVERTONE, PR TYPE Z·9A
Third Overtone, PR Type Z·9A,
24,000 to 24,666, 25,000 to 27,·
000 Kc. + 3 Kc., 28,000 to 29"
700 Kc. ± 5 Kc $3.95 Net
6 Meters, f ifth Overtone, PR Type
Z·9A, 50 to 54 Me., ± 15 Kc.
$4 .95 Net.

PETERSEN RADIO CO., INC.
2 800 W . BROADWAY

COUNCIL BLUffS . IOWA

r---- READER SERVICE ----.,
I I
I NAME CALI I
I ( Pl.a l~ Print) I
I ADDRESS I
I I
I CITY I
I II STATE ZIP CODE I
I Reader Service numbers below corres- I
I pond to those at the left of the adver- I
I riser's names in the Advertiser's Index. I
I Please send more information on your I
I
I ads in the Feb. '68 CQ keyed as follows: II

1 2 3 4 5 6 7 8 9 10 11 12
13 14 15 16 17 18 19 20 21 n 23 u

I 25 26 27 28 29 30 31 32 33 34 35 36 I
I 37 38 39 40 41 42 43 H 45 46 47 48 I
I

49 50 51 52 53 54 55 56 57 58 59 60 I
61 62 63 64 65 66 67 68 69 70 7 1 72

I 73 74 75 76 77 78 7.9 Total Inquiries D I
I I
I Void after Feb. 1968 I
I CQ MAGAZINE, Dept. RS I
I 14 Vanderventer Ave. I
I Part Wash ington, l. I., N. Y. 11050 I
~----- J
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R.S. if A U VE RTISERS rxnex p
I J\ de l)lh l Eleetronlcs .
2 Aerol ron Inc. . , . " . .
3 A mateu r Elecrronte Supply Inc• . . . . . . . . . . . . . .
4 Aquad) ne .
5 ,\ rcl uru\ Electronlr Corno ran o n .
6 A rnold·" Enj,!ra ling .
7 Barr)- E leetrontes . . . . . . . .. ..
8Cero , .
9 C tevetand Insntute of EIf'Clronks ..

10 Cel trns Ra d io CO\'
II Columhia EleclroniC's . . . .. .. . ..
12 Communtcauon P roducts . .
13 Dow Ke)' Co mpa nr .

Ed itors & F,n~ i nl"t"C'i LId .
1.1 f.,i mac, Ilh l'ilon 0' v a rtan .
151<:s.-,co ._. , .
16 Evansvtne A ma teu r Ejeet ronte Suppl)' Co• . . . . . . .
17 Fair Rad io Sale'i . .. .
18 Ga la ,-)' E lectron iC's . . Con
19 Goodheart R. •:. Co. , Inc. . .
20 Gordon. H erbert W . Co mpany .. . .. lJ

Oot ham .. . .. . .
21 ll ralh Company .
n H enr)' Rad io Srores .. . . .. . .
23 H enr)' Rad io Stores .. '.... . . . . . . . . . . . . ....
24 1I) · ( ; a ln Ante nna Product s Company ....
25 In 'i l rucfoJ:raph Comna nr . . . . . . . . . . .. . . .
26 Inremat tonat C r)'''lal :\1": . Co ., Inc. .

Jan C r)-\ Ia l . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .
Lt'a) ene Rad io . . . . . . .

27 La'a) elle R ad io .. . .
28 La mpkin Laboratortes .. .. . .. . .

Leeds Ra dio _. .. . . . . ... . . . . . . .. . .
Le~hl)au l Elecrrontes, Inc. . .

29 Ube rt) EleclroniC's .. . . . . . . . . . . . . . . . . .. . . . .
30 Linroln R erord 'i, Inc. .

:\lId~a)' A ntenna .
MiIlt llt)" E lt'ctronlcs Corp.,

Space Elt'd ro nlr Ilh blon . .. .
3 1 :\l lIIen, J ames 'UJ:. Co•• Inc. . .
32 Mm le)' Etectrontcs ,
33 Mulilcore Sa les Co rp• . . . . . . . . . . . . . . . . . . . . . . . . . .
34 :\hn lc A~sodaled .
•\5 Xalional Ra dio Co mpam Inc. .
36 ~e~·Tronlcs Corp. . .
37 Omeea-T S)'stem" " .
38 Parlrldge Electrontes, Lid . . _. . .. .. .
39 Pf'nn~ood Nu meeh ron Com pa o)' .. _ .
40 Petersen Rad io Compan)', 10('. . _

Rad io Amateu r Callhook Inc. 10
Rad io Officers U n io n . . . . . . . . . . . .
R C A E lectronic Com ponenh a nd De, lr es COl-
R CA Instt rute of Elect ro ntes . . '
Ha}theon , . . "

4 1 Ronnd H ili Assocla tes Inc• . . . , .
42 ~a nders Associates 1
43 Senrr}' Electronlcs .
.u S~an E lecl ro nlcs Corp. . . . ' ..... . .. .. . . . . .•
45 Tetree Com munkallnn E netneer tne

Laborarorjes .
46 T etre Communkallon E ngineering

r.a boratortes _ .
L:nll)" . :Ieclron lcs .

.17 vaneuard E teetromc Labs. . .
48 \'an~uard Eledronlc Labs• . . . . . . . . . . . . . . . . . . . . .
.19 wesrcom _ .
SO W R L W orld R ad io Laboratories. Inc• . . . . . . . . . .



QSL Information

OX Urom page 74]

sland 10 November and QSOed W I BBIl ,
Cl PBW, WOVXO, WSANO, WSGDQ,
(3EKO, WA4PXP, and others. H is signals
seaked as high as 579 on Nov. 17 and IS
.Ithough he was running only 40 wa tts with
L homemade t ransceiver.

On November 5 and 6 Jan put on a won­
lerful show from 6W8CW. H is 40 watt
ignals were steady in W-land from 2300­
'540 GMT both nights peaking as high as
·S9. His first ever G / 6WS contact was
}3RPD, and his first ever W/6WS was
\l1 8BII. He also QSOed G30QT. G3 RX H.
}3SED. K IPBW. K2AN E, W0VXO,
V2EQS, KSRN E, W4BGO, WSGDQ,
V9PN E, K888 1, W 21W, W2RA H. K3EKO,
VA8EMJ, and othe rs. Considering the ex­
'ern e equatorial QRN his performance was
rasterful,

Jan hopes to reactivate these two spots
nd others rare ones as well in the ncar
uture. In the meantime, Herb Schoenbohm,
VOVXO, is busy arranging his DXpedi tion
) Central America and the Caribbean. This
, to be a 160 only affair and should be un­
erway before this column reaches you.
:hose of you who arc interested in these
60 only trips may express their support to
lerb at his new QTH : SIS Olive Street,
lannibal, Missouri, 63401.

2AD - Ahmed Bb­
rahim, Sr.• P.O. Box
94. Lyallpur, W. Pak­
istan.
nlR - Via

VEJACD
, 5PX - To VU2IM
Of you can work him.)
l'9AE - clo
IWA5PUQ
E9PK - Via
WB6GOV
L2D - To K3JXO
I'3USA - New man­
ager as of Nov. 19,
1967 is VE3IG. 2S7
Kathleen Ave., Sarnia,
Ontario.
aszz - clo FR7ZD
KSAC - Via
,WA6MWG
,I7WQ - To W40PM
) SRQ - c/ o
WA6MWG
'SDK - Via K7GHZ.
p2 t3 - R- Street, Van­
couver, \Vash. 98663
t 7VD - To VE3ACD
b v:" - clo W4EXO

G B5Q'II'IM - Via
P.O. Box 7493. Long
Beach. Calif. 90S07

G M5AFI - To
WA2K PS

IIC5 N\\' - c/ o
WA6MWG

IIC8F N - Via
WA2WUV

IIC8JG - Rolf Sievers,
Isla Santa Cruz, Islas
G alapagos, Ecuador

1118XAL - To W9SZR
H L9KA - clo W2CTN
11\1280 - Via

WA6MWG
JWSYG - c/o Norwe­

gian Bureau
K A9AA - To KA9MF
KP4 QSL Bureau ­

cl o KP4CL. Box 1061.
San Juan, Puerto Rico.

KNRRD- Via
Howard Kelley, K4.
DSN. 6563 Sapphire.
Jacksonville, Fla.

KP6AP - To Ed De­
Young, 1942-A lwaho

Place, Honolulu, H a­
waii 96S19

KW6EJ - clo W2CTN
MI'4QBW - Via

W4SPX
ODSCN - To K41SV
ODSEP- c/ o

WB21SL
OF9ZAA- Via

DB KR
OXI AA - To K IOTC
PBCC - Nov. 25 & 26,

1967 QSOs via
WIJYH

PX JGII- c / o W20 EH
PXIJS - Via F9JS
PV' AQB - To P.O.

Box 1043, Recife,
Pernambuco, Brazil

PV'DX and pvesp ­
clo P.O Box S42. Re­
cife, Pernambuco,
Brazil

SVtJWL - For contacts
after Sept. 24. 1967
send to W2CTN.
Earlier QSOs may be
confirmed via C apt .
W. Corbin. Box 735,
APO. New York
09291

SV,WV - Via K IU WJ
TAIKT - To K4IEX,

6316 Lee Lan D rive,
Orlando, Fla .

TR8AG - clo CR6GO
T U2 CA - Via YASME
TY6AT E - To

W4WHY
VE2XPO - c/ o

VE2J'o,'V
VK2 ADV/ 9 - Via
K~TCF. 423 Miriam
Ave., Kirkwood. Mo.
63\ 22

VK9DR - To W2GH K
VK9XI- clo W2CTN
VK9GN - New Man-

ager as of Nov. I,
1967 is Gerry John­
son. 2S056-216.h.
Ave., S.E. Kent.
Wash . 9S03 1

VK' CR - Via
VK7ZKJ

VPIJKR - To
VEJACD

VPIL8- c/ o
VE3ACD

VP2AA - Via
VEJACD,

VP2GTL- To
W5EZE

VPSRS - Contacts after
Feb.• 1966 to K7UXN

VP7CC - Contacts
after Feb., 1966 to
K7UXN

VP81E - clo W2GHK
VP8JN - For QSOs

after Nov. 6. 1967
send via VE2AGH.
104 Blvd du Coteau,
Montmorency,
Quebec

VQ9JW - To mONV
VQ9TC - clo Doc.

W4HUE. 4108 South­
west 5th. St., Ft. Lau­
derdale. Fla. Doc is
now worldwide QSL
manager for this sta­
t ion, not just for N.
A merica.

VJUDK - Via W2CTN
VS6DO - To W2RDD
XE2VP - Non A rneri-

ca n sta tions QSL via
Franz Turek, DL7FT

XW8AX - clo W6K TE
YJ8RW - Via W4NJF
VY QSL Burea u -

R.C.V.. Box 22S5,
Caracas, Venezuela.

ZC4RR - To G 3VIR
ZDSR - clo VE40X
ZD8CC - To K7 UXN
ZE4JS - Via W3II NK
ZFIt:s - To G3UXF
ZF I RD - cl o KSLSG
ZI'3CW - Via

W B2WFR
ZS9L - To VE40X
3A2CU - cl o FSFH
4X411L - Via

WB2EDV
4J78 - To Central

Radio Club. P.O. Box
88, Moscow , Russia

4W I KV - clo HB9KV
4X4FQ - Via K 21RK
4X8TP - To VE3ACD
SN2A /\F - c /o

W7VRO
SR811A - Via K~TCF

5U7A K - To W B6SS0
5U7AL - clo W4WHF
SV I KG - Via YASME
5Z4K K - To K ISLZ
60 lG II - ci a W\ YRC
7P8A R - Via W4BRE
7Q7I.Z - To A. Pom-

fret, Box 13, Mzuzu,
Malawi

9GJKG - cl o VASME
9111 AW - Via RSG B

(G 2M I)
9J2BK - W2GHK
9'18'15 - clo K2QJM
9USn B - Via Bo ite

Postale 14, Burun di
9XSGG - To W2GHK
9V4VT - cloW3 D JZ

73. John. K411F •
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GOTHAM'S AMAZING ANTENNA BREAKTHRUll

$

s
s

4 EL 10 .
7 EL 10 .
4 EL 6 .
S EL 6 .. .

12 EL 2 ....
*20' boom

All- BAND VERTICALS
"All band vertical!" asked o ne sk

"T wen ty meters is murder these days. Let
yo u make a co ntact on twenty meter phone
low power!" So K4 K X R switched to tw
using a V SO antenna and 35 watts AM . H
a small portion of thc stat ions he wo
VE3FAZ, TI2FGS, W5 KYJ , WIWOZ,
ODH , WA3DJT, WB2FCB, W2Y H H.
FOB, WA SCZE, K ISY B, K 2 RDJ, K IJ\
K8HGY. K3 UTL. W SQJ C . WA2LVE,
MAM, WASATS, K 2 PG S, W2QJ P, W4
K2PSK, WA 8CGA, WB2 KWY, W21WJ,
KT, Moral ; It's the antenna that counts!

FLASH! Switched to 15 c.w, and worked
IK N , KZ50WN. HCILC, PY5AS . FG
X E21, K P4AQL. SJ\l5 BGK , G2AO B,
CLK, OZ4H , and over a thousand other sta

V40 ve rt ica l fo r 40, 20, IS, 10,
6 meters .. . .

VSO vertical for SO, 75, 40, 20 , IS ,
10 , 6 meters .....

V 160 vert ical for 160. SO, 75, 40, 20,
IS , 10 , 6 meters .....

•

10 /1 5120 CU BICA L Q UAD SPECIF ICATIONS

Antenna Designation : 10 /1 5 /20 Quad
Number of Elements: Two. A full wavelength
driven clement and reflector for each band.
Freq. Covered : 14-14.4 Me. 2 1-2 1.45 ~I c . 28-29.7
M e.
Shippi ng Weight : 28 Ibs. Net Weipht : 25 Ibs.
Dimensions: About J6' squa re.
Power Rat ing: 5 KW.
Operation Mode ; All
SW R: 1.05 : I at resonance
Ga in: 8.1 db. over isotropic
" IB Ratio: A minimum of 17 dh. F IB
q 'am : 10' long x 1tA .. 0 .0.: 18 gauge steel; double
-lated ; gold color
Beam Mount : Square a luminum alloy plate incor­
norating four steel U-bolt assemblies. \ViII easily
support 100 lbs. Universa l polarizat ion.

Radiating Elements: Steel wire . tempered and
plated . .064" diameter.

X Frameworks: Each framework consists of two
12' sections of 1" 00 a luminum 'hi-strength' ( Re­
vere) tubing. with telescoping % " tubing and sho rt
section of dowel. Plated hose clamps tighten down
on telescoping sectio ns.

Radiator Terminals: Cinch-Jones two-terminal
fittin gs

Fced line ( not furn ished ) ; .5 2 ohm coaxia l cable
Now check these startling prio- s-c-note that they

are much lower than even the bamboo-type:

10-1 5-20 CU BICAL Q UAD.. . . . . $35.00
10-15 C UBICAL Q UAD .. .. . . . . 30.00
15-20 C UBICA L QUAD . . . . . . . . .... 32.00
TWENTY METER CU BICA L Q UAD 25.00
F IFT E EN M ETER CUBICAL QUAD 24.00
TEN ~I ETER C UBICAL Q UAD 23.00
( :1 11 usc single coax fcedline)

How did Gotham drastically cut antenna prices? Mass purchases, mass
production, product specialization, and 15 years of antenno manufacturing I

experience. The result: The kind of antennas you want, at the right price!

QUADS \VorJ.. cu 42 countries intwoweeks with BEAMSThcfirst morn ingI put up my 3
my Gotha m Quad and only 75 walls... rncnt G otham beam (20 ft ) I wo

W3AZR C UBICALQ UADAN· Y04CT, ON5LW, SI'9-
T ENNAS - these two clement
beams have a full wavelength A D Q , a n d 4 U l iT U .
driven clement a nd a reflector : T HAT ATE N A •_ _ ~~=
the gain is equal to that of a WORKS! WN4DYN Corn-
three clement beam and the di- pare the performance, va l-
rect ivity a ppears to us to be ex- lie. and price of the follow-
ce ptiona l! ALL ~I ETAL (except \ ing beams and you will sec
the insula to rs) - absolute ly no \ that th is offer is unprece-
bamboo. Comple te with boom. dented in radio history!
al umi n um all o y s p readers : Each beam is brand new: full size ( 36' of IU
st u rdy, uni versal-t ype beam fo r each 20 meier element. for inst ance j ]
mount: uses single 52 ohm coaxia l feed; no stubs
or match ing devices needed; full inst ruc tion for the solute ly comple te including a boom and all I
simple one-man asse mbly and insta llatio n are in- ware ; uses 3 single 52 or 72 ohm coaxial
el uded: this is a fool-proo f beam that always works line: the SW R is I; I: easily handles 5 KW
with except iona l results. The cubical quad is the and l " alumnium alloy tubing is employe
antenna used by the DX champs. and it will do a maximum strength and low wind loadin
wonder ful job for you ! beams arc adjustable to any frequency i

band .
2EL20 $16
3EL20 22 -
4 EL20 32-
2ELI5 12
3 EL 15 . .. 16
4 EL 15 .. . .. 25 '
SEL lS 2S -

HOW TO ORDER: SEND CHECK OR MONEY ORDER. WE SHIP IMMEDIATELY UPON
RECEIPT OF ORDER BY RAILWAY EXPRESS, SHIPPING CHARGES COLLECT.

GOTHAM, 1805 Purdy, Dept. CO, Miami Beach, Fla. 33
112 • CQ • February, 1968 See page 110 for New Reader Servi



Selectivity-
SHARP AS A RAZOR
IN CUTTING OUT INTERFERENCE!

Sensitivity-
PICKS UP EVEN
THE WEAKEST SIGNALS I

-

• New 400 Wall Power

• New Precise Vernier
logging Scale

• New Solid State VFO

• New CW Sidetone Audio

• New CW Break-In Option

• New CW Filter Option

So much more Transceiver for the money­
that it's only a matter of time before
YOU own one!

T he best
Fea tu res

of any
T ransceicer>-

• Smallest of the H igh-Power
Transceivers. (6" x 10%" x
11'/. ' ).

• Great for e ithe r Mobile or
Fixed Station . No Compro-

• •m ise In power.

• Hotte st Hecei ver of any
Transceiver - Special New
Six-Crystal lattice filter.

• Comp le te 80- 10 Meter Cov­
e rage. SOOKC on all bands,
wi th 1 Me gacycle on 10 M e­
te rs.

• Both Uppe r and Lower Se­
lectihlc Sid eb and.

• Highest Stab il ity. Drifts le ss
than 100 CY in any 15 minute
period after wannup.

• T he personal \'FO stabi lity chart of eve ry Galaxy that
come s off our Iinc goes with the unit to its new owner!

See your nearest dealer- o r u'rite us f or Free Broch u re

GALAXY ELECTRONICS
" Pa ce se tt e r in Am a te u r/ Co m m e rcia l Equipment Design"

10 South 34th Street· De pt.CQ.b26. Council Bluffs, Iowa 51501
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34,pla~es to use
recetvtng-type tubes

and RCA has tubes for all of them !• •

•

Anywhere yon look in your shack, you'll find
places for HCA receiving-type tubes. In your
eq uipment, socket by socket, they give you the
top performance and long-lasting reliability
you've come to expect from RCA.
That's because HCA tubes are the result of
RCA's many, many years of technical
experience and practical knowledge as a
broad line, high-volume manufacturer -"
of tubes for every application,
See your RCA Tube Distributor for all
your tube needs. While you're at it,
ask about the HCA Receiving Tube
Manual, RG-25.

AVAILABLE FROM YOUR LOCAL AUTHORIZED RCA TUBe DISTRIBUTOR

•

RCA Electronic Components and Devices, Harrison, N.J... "

The Most Trusted Name in Electronics-
•

l
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