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A classic is a work of enduring excellence. That’'s why the 32S-3 Transmitter 1s a
classic in amateur radio. The 32S-3 offers USB, LSB and CW versatility, transceiver
operation with S/Line receiver, mechanical filter sideband generation, permeability-
tuned VFO, crystal-controlled HF oscillator, RF inverse feedback and automatic
load control. Stop in at your Collins distributor and browse through the S/Line
classics.




WHERE
RELIABILITY & ACCURACY
COUNT

INTERNATIONAL PRECISION RADIO CRYSTALS
70 KHz to 160 MHz

HOLDER TYPES

International
Crystal Manufacturing Co., Inc.
guarantees
every crystal against defective materials
and workmanship for an wnlimited

rime, when used in equipment for
which they were specifically

Crystal Types: 192

t (GP) for “General. Purpose’ applications
* (CS) for “Commercial’ equipment
(HA) for “High Accuracy’” close temperature
tolerance requirements

International Crystals are available from 70 KHz to 160
MHz in a wide variety of holders.

Crystals for use in military equipment can be supplied
to meet specifications MIL-C-3098C

WRITE FOR COMPLETE CATALOG.

INTERNATIONAL

F-605 T | 4, !- Pr' ?

CRYSTAL MFG. CO,, INC.
10 NO. LEE ® OKLA. CITY, OKLA. 73102
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5 BAND—520 WATT TRANSCEIVE

SSB-AM-CW __ HOME STATION-MOBILE-PORTAB

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 6LQ6. 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
6LQ6's reach a peak input of over 570 Watts 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 tolerance, provide velvet smooth
tuning.

The 500C retains the same superior selectivity, of
course, that we have been offering. The filter is made
specially for us by C-F Networks, and it's no secret that it
Is a better filter than is being offered in any other trans-
ceiver today. By moving the L.F. to 5500 KC, and increas-
ing the number of tuned circuits in the receiver, we have

SEE IT AT YOUR
SWAN DEALER

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 built-in side-
tone monitor. Also, by installing the Swan Vox Accessory
(model VX-2 ) you will have break-in CW operation. Thus,
the model VX-2 now fulfills a dual function, 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 dedication
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 _
be glad we couldn’t ‘let well enough alone.’ $52 J

SWAN 350C Our improved standard model, now in produc
tion, and still only

ACCESSORIES
MATCHING AC POWER SUPPLY
Model 117XC

12 YOLT DC POWER SUPPLY
HOGE TREYT .iouanaasisabunsnesaenaetsdpeibeie

MODEL 410 FULL COVERAGE EXTERNAL VFOD..........
MODEL 22 DUAL VFO ADAPTOR. ............c0vnnn..
MODEL 405X CRYSTAL CONTROLLED MARS OSCILLATOR $435

MODEL VX-2 VOX and BREAK-INCW UNIT............

lllllllllllllllllllllllllll

llllllllllllllllllllllllllllllllll

ELECTRONICS

Oceanside, California
A SUBSIDIARY OF CUBIC CORP.
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We knew you weren't satisfied with ordinary push-
to-talk mobile and airborne UHF/VHF communica-
tions systems. 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 X2099B is the only
tetrode combining 500 watts of plate dissipation
with instant warm-up. The quick-heat cathode in the
X2099B takes only 250 milliseconds to warm up to
half power or 70% of peak current. You can drive
the X2099B with low level solid state, and you can
air cool it.

The X2099B is available only at EIMAC. We're
ready to talk whenever you are. (415) 592-1221.

Contact your nearest distributor or Varian Field
Office for further information. Offices are located in
16 major cities. Ask information for Varian Electron

Tube and Device Group.

"""'l"""il"""'|"""él"""'l'""';';l"""'l
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has a rugged 200 watt

tetrode that is ready

to talk before you are.

TYPICAL OPERATING CHARACTERISTICS
Class AB, Radio Frequency Linear Power Amplifier
DC Plate Voltage
1600 2600
DC Screen Voltage . . . . « « s &+ 4+ 200 250
DC Grid Voltage . . . . .« &« « « & & , =24 — 34
Zero-Signal Plate Current . . . . . . & - 250 225
Max Signal DC Plate Current . . . . . . . 435 370
PEP or CW Plate Output Power . . . . « . 400 S00
Third Order Intermodulation Distortion . . . =36 —38
Fifth Order Intermodulation Distortion . . . . =54 — 46
Filament Voltage . . . . . « &« « & &« = 2.5 2.5
Filament Curremt . . . . « + =« « = .« WO 10.0
Warm-up Time (o hall power) . . . . . . 250 -

3EJ << <

3 »< 0

EIMAC

Division of Varian

San Carlos, California 94070

|

||||||
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Create your own

customized professional equipment with our Finished Solid-State Circuit Modules.

Make transmitters/receivers, low-power modulators, monitor amplifiers, earphone amplifiers,
ntercoms, etc. They'll be better, cost you less.
Model AA-100 Model AA-300 i Model AA-400 Model AA-500 Model AA-500R Model AA-S500M
UTIiuTy PROFESSIONAL PROFESSIONAL PROFESSIONAL PROFESSIONAL PROFESSIONAL
AMPLIFIER AMPLIFIER POWER AMPLIFIER PRE-AMPLIFIER PRE-AMPLIFIER PRE-AMPLIFIER
- - - -
Freq. Rasp. +3d@, 100-12X cps +1db, 20-20K cps, 200MW | = 1db, 20-20K cps, IW | =%adb, 20-20K cps RIAA Equalized NAB Equalired
+2db, 20.35K cps, 100MW
Marmonic Dist < 3%, 100-12K cps < 1%, 20-20K cps, 100MW | < %%, 20- 20K cps, IW | <05% 20-20K cps <0.5% 20-20K cps <0.5% 20-20K cps
< &%, 20-20K cps, 200MW
Input Z 20-150 11 (shielded 50-150 2, or 600 11, balanced | 500 11 & 2K 02 48K 11 (May be used with 48K 12 (May be used with 48K 11 (May be used with
transformer) & 100K 0 (mu-metal shielded permalloy inputl transformers) input transformers) mput transformers)
core transiormer)
ZK or 100K 0 unbalanced
Qutput 1 00 0 & B 0 (grain oriented | 500 00 & B 12 (grain oriented | 416 0 (OTL) SK 11 (May be used with SK (1 (May be used with SK 12 (May be used with
transformer) 200MW transtormer) output transformers) output transformers) output transformers)
Cain 70 B0dd AV for |W output T0db 70db 70db
Circuit S transistors, | thermistor |7 transistors, | thermistor | 5 transistors 4 transistors 4 transistors 4 transistors
Powar SYDC, SOMA SVDC, 100MA 14VDC, 200MA 40VDC, SMA 40VDC, SMA 40VDC, SMA
Sire S LxIN"Wxl"H B Lx2% " Wx1%"H 5" Lx2%"Wx2"H 44" La3"WrlW%"H A% "Lx3"Wx1%"H A% "Lx3"Wx1W"H
Weight 3% o1 12 oz. 4 o1 2 oL 2 ot 2 or
Price $7.95 |$14.95 [$1095 | $2395 ' $23.95 $23.95
UTILITY AMPLIFIER
AA-100 PROFESSIONAL
POWER AMPLIFIER
AA-400
e purpose uses; PRE-AMPLIFIER
— and to modulate TR-100 AA-500

Transmitter (below). Includes
volume control and input (low Z)

and output transformers Specially designed for broadcast/TV/recording/hi-fi/

_ commercial usage. With any low-level hi-Z input de-
When driven by AA-100 or AA-300, vice, they deliver undistorted SVRMS to drive a hi-Z
a hi-gain 1-watt audio system input power amp. Usable with low-level low-Z mikes
resuits. if fed by quality input transformer (150 to 50K Q@
balanced). To feed 600 12 lines, use a transformer

(2.5 to 600 2 balanced) in the output stage.

PROFESSIONAL
AMPLIFIER

TRANSMITTER

Complete crystal controlled 3-transistor transmitter
| for Citizens' Band. Factory pre-tuned for any CB
Designed channel; supplied with channel 10 crystal. Modula-
' for broadcast/ tion: CW or AM with external modulator such as °
recording/TV uses. AA-100. RF output: 100MW, 50 @ load. Power: SVDC,
Includes input and output SOMA. 5%~ L x 136" W x 2* H, 332 oz. Add. CB
transformers. Crystals: $3.00 ea.

[ B
®)xs ROUND HILL ASSOCIATES, INC. |
4 434 Avenue of the Americas, New York, N. Y. 10011 |
Please send me the following circuit boards:

I
I
EGULATED highly stabie, extremely fow |
rippl
OWER SUPPLY ;égﬂf up ?g pﬂuﬂﬂﬁln; andwt:n- |
|
|
|

regulated 14VDC at 1 Amp.
For wherever well-filtered reg-
ulated CC is needed. Input:
105-120VAC, 60cps, SW. Reg-
ulation: Line + load SMV, Rip-
ple: Und':r full load 10MYV,
= =0, X - ;
Su{;.“,'..ﬁ,_ 4:,;:5[ I;;ﬂzar?wc;u];r{;-n;:_ l [J Send postpaid: | enclose full payment $

Wt.: 23 oz, (with transformer) [ Send C.O.D.

PS-300
$18.95

POWER OSCILLATOR .

All-transistor push-pull sine
wave oscillator, 20KC-150KC,

I

: ADDRESS
1% harmonic distortion. Power |

I C

|

needed: 18-22V, 100MA. Input

s o s S S

terminals permit AM modula- ITY

tion (by amplifiers AA-100, 200, CQ-2
300). Uses: biasing recorder

heads, powering tape erasers, | STATE ZIP

signal generator/transmitter.

57 Lx3"W x 2” H. L DEALERS INVITED.
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OUR READERS SAY

Integrated Keyer

Dear Dick:

There are a few errors or omissions in my
schematic for the Integrated Keyer in the Decem-
ber CQ.

First, IC, has the pins 8 and 4 reversed. Pin 8
is 4+3.6 and pin 4 is ground. Also, pin numbers
are missing for +8.6 and ground on IC,, 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 pAH reset line (between
pin 1 on IC, and the pAH reset) should be similar
to the pIT reset.

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

Jack Burchfield, WSCRP
Buchanan, Mich.

Good Hams

Dear Editor:

A recent free CQ Ham Ad “Wanted Instructo-
graph and Wireless Code Tapes” got very good
results. The first response was a package containing
a windup instructograph and two high speed tapes.
It was from Chris, W4WRJ, in Sterling, Va. who
asked only that we keep the machine in use or
pass it along to help someone with the code.

Among the many other offers to sell code equip-
ment, was one from John, WB4FXY, Lascassas,
Tenn. 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.

Curt Fouse, KS8UZX
Washington, W.Va.

Have You Any Spare Gear?

Editor, CQ:

I have read with interest numerous articles on
the idealogy of donating ham equipment to poor
residents in underdeveloped countries in order to
get more DX countries on the air. We do have a
couple of hams locally; they are either American
Jesuit Missionaries or American visitors/business
people.

How do I, a poor missionary school teacher,
with a wife and three kids, on $50 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 devotation to the needs
of our country and its people.

Tell me please, is it really true, that it is
possible to get a complete ham rig, with antennas
donated? Are there really such things happening
in the world?

6 o CQ e February, 1968

To forstall questions, Yes, I can be Hccnsedi
locally and quick! Yes, I have a 1200 watt, 110 v.
generator (donated by Jesuit American Missinn-i
aries two years ago!) Yes, I can operate a rig and
have technical experience to operate, set up and,
maintain. Yes, I have no money and cannot pay1
duty on gift through customs (36%%). It would
be equivalent 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.

Even CQO has been donated to me (old copies),
by American tourists who have passed through and
remembered me on going home. Thank God!

Gratefully & Hopefully to American Friends,

Ray Auxillon

Volunteer Director,

Gear Research Station

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.

Loyal Opposition

Dear Dick:

I was pleased to read your comment about
ARRL in the November issue of CQ. I've been a
ham for about 12 years, though inactive for the
past 3 years or so. When I first joined the ham)
ranks I joined the ARRL, but resigned after about
5 years. There is no question that ARRL, through
the services they provided, were of great help t
me—more so than CQ, although I have alwa
enjoyed your magazine.

But you are entirely correct, in my opinion
that ARRL takes more credit 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 ARRL line.” 1 was disa
pointed because I felt that ARRL should
knocked off their high and mighty pedestal an
that CQO 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, WB6MOV,
San Francisco, Calif.

Announcementg

Penn. VHF Contest

The Southwestern Pennsylvania VHF SSB Clu
is sponsoring a v.h.f. contest on Feb. 10-11, 196
from 1700 oMt Saturday to 1700 oMT Sunda
The contest is a single-operator only contest fo
all bands 50 mc¢ and above. Exchange con

See page 110 for New Reader Service




PEED

E> 24 HOUR DELIVERY

We guarantee that we will ship all orders
for 10 crystals or less within 24 hours
of receiving the order.

Buy “Tke Beor

A<

SEND FOR OUR 1968 CATALOG OF
PRECISION QUARTZ CRYSTALS AND ELECTRONICS

FOR THE COMMUNICATIONS INDUSTRY U

SENTRY MANUFACTURING COMPANY
1634 Linwood Boulevard-0klahoma CGity, Oklahoma 73106

PHONE: 405-232-1431-TELEX: 071-361-TWX: 910-831-3175

See page 110 for New Reader Service February, 1968 ® CQ o 7




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, K3IMPY, R.D. 1,
Eighty Four, Pa. 15330. |

North Jersey DX Roundup

The North Jersey DX Association is sponsoring
its Annual DX Round-Up on Saturday, March 23,
1968. This is the Saturday following the IEEE|
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, Wayne,
New Jersey at the intersection of Route 46 and
Route 23. just 30 minutes west of the George
Washington Bridge. The afternoon program staris
at 2 p.M. and banquet at 7 p.M. Further details
are available from W2PXR, Walt Knoop, 11 East
Greenbrook Rd., North Caldwell, N.J. 07007.

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 o
the Year”. Only licensed amateurs in the first cal
district are eligible for this award and the can
didate must be able to meet any one or more O
the following qualifications:

| Performed a meritorius public service to hi
community through amateur radio.

9 Made a major contribution to the scienc

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

radio in others.
4 Aided other radio 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 1, 1968 at th

The No. 10012 New England ARRL Convention at the Ne
Ocean House, Swampscott, Mass.
RIGHT ANGLE DRIVE Send all nominations to Eli Nannis, WIHK

Chairman Awards Committee, 37 Lowell St

E Malden, Mass. 02148. The closing date is Apr
"‘Designed for Application.”” Extremely 26. 1968.

compact. Case size is only 172" x 112" x

34". Uses bevel gears. Mounts on adjust- .

able “standoff rods,” single hole panel Gury, Indiana
bushing or tapped holes in frame. Ideal The Lake County Amateur Radio Club, Inc
for operating switches, potentiometers, announces its 15th Annual Banquet to be held
etc., that must be located, for short leads, Teibel's Restaurant, U.S. 30 and 41, at 6:30 P.M
in romote parts of chassis. CST. February 13, 1968. Prizes, chicken, ente
tainment, speeches. Plan to attend with your wi
or girl friend. Tickets are $4.00 each from Herbej
S. Brier. WOEGQ, 385 Johnson St., Gary, Indian
46402. Sorry, positively no tickets will be sold ¢
the door.

J A M E s M I l' l" E N International Convention
MFG. CO., INC. | . s Srssonss sprig Fest

will be held the 23, 24, 25 and 26 of May 1968

MAIN OFFICE AND FACTORY Applications for complete detailed informati
and enrollment cards are available from: Deleg
MALDEN cion URE, Apartado 86, Zaragoza. Enrolimen

MASSACHUSETTS will be accepted up to the 15th of April, 196

See page 110 for New Reader Servic




Deer Hon. Ed:
Have you been listening on air resently,
and heering all the to-do about insentive

Feenix, Ariz.

licensing? Hokendoke Hackensaki—you
thinking end of world are coming if you
listen to some amchoors talking.

Scratchi wondering 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-'em 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 Hon.
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
lnsentwe licensing. Good old class A license.
If you wanted to have rig on reel peechy

fone bands in the old days—20 and 75

meters—you having to get class A license.

Hon. Ed., you may not remembering
QRM on 20 and 75 in those days, but it were

BROADBAND!

5.29db

ADVANCED
DESIGN!

._I__.-' '\I\. ; i‘.' . .. ] .. 1 \ T . ¢ :
AN TTTTOC N,

200

*Per EIA RS-329

Cat. No. 220-509 Super Stationmaster
base station antenna meets the need for
a lightweight, high gain antenna rug-
gedly designed to withstand severe wind
conditions. Models available to cover seg-
ments of the 150-174 Mc band including
several overlapping ranges; specify ex-
act frequency required, when ordering.

Electrical Specifications

NOMINAL INPUT IMPEDANCE. .50 Ohms
VOWR e 1.9:1
BANDWIDTH . ... v, 9.0 Mc
MAXIMUM POWER INPUT....500 Watts

Mechanical Specifications
ELEMENT HOUSING LENGTH..... 20 Feet

RATED WIND VELOCITY....... 100 MPH
LATERAL THRUST

AT RATED WIND ....... 79 Lbs.

IR 5o as o s aa s s 30 Lbs.

rrice $18500

F.0.B. Marlboro, N. J.

February, 1968 e CQ o




RCA
hasallnew

FCC
license
training

Get your license—
or your money back!

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 — lesson 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, apply for the complete License

Training Program.

SPECIAL TO AMATEURS. This course—while designed
for Commercial license qualification, contains much of
the new material called for by FCC Docket 15928—ad-
vanced and extra class you'll want to qualify for before
November of 1969. QRX until you get the information.

Mail coupon today for full details and a 64-page

booklet telling you how RCA Institutes Home
Training can show you the way to a ’
new career—higher income— P
and your FCC license.

R

RCA INSTITUTES, INC.

Dept. AN-28

320 West 31 Street,
New York, N.Y. 10001

’ Please rush me without obligation, informa-
' tion on your all-new FCC License training.
Name
Address
City State Zip

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 this 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. Howsumever, there are some
reel slicky “pro’s” to insentive licensing. First
of all, you getting 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 knowing
difference between p-n-p and n-p-n.

[ not saying that are any big deel—know-
ing difference between p-n-p and n-p-n.
Howsumever, there are lotsa 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 Hon. PHD. Hokendoke!!
I'll bet if fellers who doing all the complain-
ing, and using that time to studying, they
passing new test in no time.

IK—so I'm a sentamentalist. I'm even
glad we not getting 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
saying “Geenyus” on it at any novelty store.
That not meening he a geenyus.

And, oh sure, it takes reeding see-w at 20
WPM to getting Hon. 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 only one word
every three seconds. You gonna let a little
thing like that stop you? One word every
three seconds! Most year-old babies talking
faster than that.

Hon. Ed., I sorry I getting so all-fired-up
on this insentive licensing bit. Scratchi 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 getting 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 Hon. Extra Class license holders. Hey—
Hon. Ed—maybe that’s the idea behind this

hole thing! Respectively yours,

Hashafisti Scratchi
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Model TU-JR RTTY DEMODULATOR
FOR RACK MOUNTING onNLY 113

ESSCO0’s Complete RTTY DEMODULATOR ...... vooc. rurc $132="

IF YOU ALREADY OWN THE ESSCO TU-7B DUAL CHANNEL KIT..........._.......$138.25
ELNME;:;JEBTLELZEAY;DUSR Ii}?é-r;_ﬁ% TU-7 Factory wired, tested & guar. ... .. $163.00
PRE-WIRED CABINET. *TU-7C SINGLE CHANNEL KIT... ... ....... $132.25
: TU-7D Factory wired, tested & quar._........ $156.25

‘ l— | | BASIC CABINET AND INDIVIDUAL PLUG-IN UNITS

™~ MAY BE PURCHASED SEPARATELY
E Cabinet, fully wired, with loop supply, connectors,
. tracks, tuning indicator, reversing switch, jocks and
e function switch seesscsssescssssnses sessssens sresesnses 939,95

PRICES OF INDIVIDUAL PLUG-IN UNITS

KIiT ASSEMBLED

The ESSCO Model TU-7 Teleprinter TUsTM, Deamodulotor ...oiiniiiceses 52].?5 $31.95
Demodulator is a completely assem- EFSeY RESK ccacein ) e — $26.95
bled, ready torun system, fully wired PS.3 P ¢ ‘ $16 95 $26.95
wi th Iunp supply, connectors, tuning = OWEF QUPPIY ccesscererescscrssossoscs-oo 0d D .au.. *

indicator, reversing switch, modular BP-1, Band Poss Filter ... s e $ 7.50
tracks, scope outputs, 50 ua zero SM-1, Sel. Mag. Driver.....coc.cvcauun.n.... $24.95 .$29.95

center meter, function switch and
famous ESSCO solid state modular

plogrin: oniis, ESSCO MAKES A COMPLETE LINE OF SOLID STATE DEVICES
FOR RADIO TELETYPE SYSTEMS

WEST COAST AMATEURS - ESSCO Products Available Through: E. Buchanan & Assoc.

1067 MANDANA BOULEVARD, OAKLAND CALIFORNIA

i . . "
| Esscn z;e[elgpe Specmlm!é
324 ARCH STREET CAMDEN, N. J. 08102

Phone: (609) 365-6171)

See page 110 for New Reader Service February, 1968 e CQ e
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FIELD ENGINEERS...

there’s a good deal for you at
Raytheon Service Company

Pick your specialty
from Raytheon’s
wide 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

on your =
future

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

Total compensation includes attracti
starting salaries, overseas and overt
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. Tel
phone: (617) 272-9300, Ext. 209.

EXCELLENCE IN ELECTRONICS

An Equal Opportunity Employer

12 ®© CQ @ February, 1968
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The K9LAJ Addaverters

'Modular Construction for Simple Converters and
' Preamps

T

| basic converter module for the 15, 10,

By DAVID F. PLANT,* K9LAJ/2

STATE of the art electronics us-

ually finds the development of circuitry well
ahead of improvements in mechanical de-
sign. Recently, the mechanical end took a
long needed step forward, in the shape of
a newly developed chassis type enclosure by
the Sarex Corporation.

Called the Mini-cool,! the unit slips com-
pletely apart allowing access to circuitry not
possible before, the 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, described here.

Electrically, the Addaverters consist of a
and
6 meter bands; and two types of preamplifiers
covering 15 through 2 meters. Each pre-
amp is compatible with the 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 Addaverter

The basic converter unit consists of a
pentode mixer with an untuned output, and
a triode oscillator. These functions are com-
bined in the 6US8, V.. The same circuit, with
appropriate changes in the tuned circuits, is
used on 15, 10, and 6 meters.

Referring to fig. 1, r.f. to the input is
coupled by link. L, to the tuned grid circuit
consisting of L., and capacitor C,. This cir-

|cuit is resonated to the desired band. The 50

| *5 Weehawken St., New York, N.Y. 10014.

1 See New Products CQ, December 1967.

See page 110 for New Reader Service

mmf capacitor between the mixer grid and
its tuned circuit is used to minimize loading,
consistent with good signal transfer.

Noise generated in the mixer stage is Kept
to a minimum by Keeping the screen voltage
low, hence the use of the 100K screen re-
sistor. The plate load is left untuned so the
1.f. output can be changed without modifying
the converter when a different tuning range is
desired. A great deal of experimenting was
done, by the way, to try to match the high
output impedance of the mixer to the low

two &-meter

package houses
grounded-grid preamp stages and a 6U8BA mixer/
oscillator comprising a 6-meter Addaverter. The
combination gives sufficient gain for most 6-meter

This three-unit

situations and stability on a par with many
medium priced receivers. Small diameter coax
cable is soldered directly into chassis-mounted
Motorola-type connectors rather than using indi-
vidual connectors. Interstage connections could be
made more efficiently through holes in the com-
mon chassis sides as shown in the 2-unit 10 meter
model.

CQ ¢ 13
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. Shorf
T o
0 L.F.
Tlﬁ 0K =
= 100K
.
=.002 e
10K
A — ® +150v.
Reg.
Vie
{6UBA
Oscillator

Fig. 1—The basic Addaverter mixer/oscillator cir-
cuit may be applied to 6, 10, or 15 meters using
coil data supplied. All capacitors greater than one
in value are in mmf; decimal values are in mf. All
resistors are Y2 watt. Coils are wound on J. W.
Miller #4200 slug-tuned coil forms which provide
excellent thermal isolation of the coil from the
chassis.

6 Meters:

C,—10 mmf disc ceramic.

C,—10 mmf silver mica for i.f.’s from 600 kc to 18
mc. 33 mmf silver mica for i.f.’s from 18 to 34 mc.

1—2 t. hookup wire over L,.

,—8 t. #22e. closewound.

,—10 t. #22e. closewound.

10 Meters:

C,—10 mmf disc ceramic.
C,—20 mmf silver mica.
L,—2 t. hookup wire over L,.
L,—12 t. #26e. closewound.
| Ly—12 t. #26e. closewound.

15 Meters:

C,—20 mmf disc ceramic.
C,—33 mmf silver mica.
L,—3 t. hookup wire over L,.
| L,—12 t. #26e. closewound,
L,—12 t. #26e. closewound.

=

impedance of the coaxial coupling to the
tunable i.f. receiver. Mismatch and all, the
simplest and most common output circuit
worked as well as the more complicated, so
we end up with a 10K plate load and a 100
mmf coupling capacitor.

The injection signal needed by the mixer
to produce the intermediate frequency output
is provided by the triode portion of the
6U8SA, V,p. The circuit used is the tunable
Colpitts and it allows an adjustable i.f. output

CQ e February, 1968
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from the broadcast band to 10 mc 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 18 mc; this
range can be changed to cover 18 to 34 mc
by changing a capacitor in the oscillator cir-
cuit. The parts list for fig. 1 gives ‘the neces-
sary information. |

Mechanical Aspects

The ease of construction and small size of
the Addaverters is mmade possible through the
use of a new chassis-type enclosure called
the Mini-cool. The chassis measures 2 X 2.6
% 1.5 inches high and slips completely apart
for ease of drilling and wiring.

The templates in fig.. 2 are actual size so
they may be copied with tracing paper and
used for drilling and chassis layout work.
The 9 pin tube socket should be positioned
as shown for shortest lead lengths, and
ground lugs should be mounted with the
socket hardware. A one-lug-plus-ground ter-
minal strip should be placed near L, for the
B + tiepoint, and near the tiepoint a small
grommet is also positioned. Coils L, and L,
should not be mounted at this time.

A grommet to fit the output coax and an-
other one lug terminal strip are fitted on one
of the 1.5 X 2.6 inch plates; however, the
sideplates need not be fastened until most of
the chassis wiring has been completed.
Wiring

For best performance the wiring should
be as direct and short as possible, with
special attention given to very short leads on
the by-pass capacitors. The cathode pins, 7
and 8, and the filament pin 5, should be
strapped to the socket center post which is
in turn grounded to the lugs under both of

A complete high performance 10-meter Adda-
verter consisting of a cascode Nuvistor preamp
unit and a 6U8A mixer/ oscillator unit.

See page 110 for New Reader Service




the socket mounting screws. The bypass and MIXER OSCILLATOR

grid resistors can then be wired. e 13 {
The plate and screen resistors are wired IT o) o

to the B + tie point as is plate voltage lead. GROMME T

Plate, filament, and ground wires are brought | § ﬁ =

through the grommet on the top of the i

chassis. h _ =2 O
Inductors L, and L, are wound and wired; }

along with their assamatﬂd capacitors, and L

link L, is then added. The four sideplates can !

then be attached and the output coupling D

capacitor wired. The final count should be: g Us

NPUT

5 resistors, 9 capacitors; and all the lugs on
| the tube socket should be wired. T
Addaverter Alignment 3 CONNECTOR
Initial use of a grid dip meter wi'l greatly

simply alignment and is_therefore highly rec- _l_ O | TOP E; O
ommended. Coil L, is adjusted for the band |:_ § "
intended, and L, is resonated for that fre- 26" _j

quency minus the i.f. frequency, i.e., 28.5 — GROUNDED GRID PREAMP
3.5 = 25 mc, if the 80 meter band is used

for the i.f. of a 10 meter model. " ¥
Exact alignment is achieved by applying t
power and feeding the output into the tun- N—
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 interaction may be experienced
between these coils so readjust both as neces- 6Cwa
sary. Alignment should be conducted after ;
the converter and receiver have had a chance i O
to warm up.

A crystal controlled oscillator may also be T
used if the adjustable 1.f. output feature is
not desired. A suitable circuit appeared in H
the “Club Project: The Moniceiver,” 2 also l—
built by the author. I-

The Addaverter On Two? L& ' —
The author found the tunable oscillator

INPUT
CONNECTOR

26"

circuit too unreliable for use on the two CASCODE PREAMP
meter band and does not recommend the - 3 —A:l
basic Addaverter circuit above the 50 mc T —-——F
| band. Perhaps the best bet for two would be T— ShGia
a Nuvistor mixer and the conventional crys- 3 : ‘@7

L& 6CW4

tal, oscillator-multiplier circuit. In any case,

*Plant, D.F.,, K9LAJ, “Club Project: The Moni-
ceiver,” CQ, Jan. 1968, page 34.

eCw4

‘Fig. 2—Full size top chassis layouts for the Adda- J_
verter mixer oscillator, grounded grid preamp, and
| cascode preamp. | ’|

See page 110 for New Reader Service February, 1968 e CQ e 15




rFig. 3—Cascode Nuvistor

preamp for 6, 10 or 15
meters easily constructed
within @ Mini-cool enclo-

sure. Capacitors greater
than one are in mmf; dec-
imal value capacitors are
in mf. All resistors are 2
watt. Coils are wound on

J. W. Miller #4200 slug-

| tuned coil forms.

6 Meters: 10 Meters:

Ci—5 mmf disc ceramic.

L,—2 t. hookup wire over L,.
L, L;—8 t. #22e. closewound.
Li—2 t. hookup wire over L.

6CW4 470K 6CW4

Output

C;—10 mmf disc ceramic.
L,—2 t. hookup wire over L,.

L,, L3—12 t. #26e. closewound.
Li—2 t. hookup wire over L.

2
001AS 3100 |,

-
—=001 $2/\%© oot
I [end] 1

o
= 6.3v.

+110v.

15 Meters:

Cy—15 mmf disc ceramic.

L,—3 t. hookup wire over L,.
L,, 3—12 t. #26e. closewound.
L,—3 t. hookup wire over L,.

= e

well publish notes on a two meter Addaverter
shortly.

The Addaverter Preamps

Some pretty interesting things 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 advantage of these favorable
band conditions, for otherwise, the already
marginal signals can become hopelessly
covered by noise.

Underchassis view of a 10-meter Addaverter com-
posed of a mixer/oscillator unit and a 2-Nuvistor

cascode preamp.

16 e CQ e February, 1968

A properly designed preamp gives the
necessary improvement in the signal-to-noise
ratio, and provides gain and additional selec-
tivity as well. And, in the case of the Add-
averter, the interlocking endplates of the
Mini-cool chassis also give incentive to build
an add-on preamplifier. This is where a con-
verter becomes an Addaverter.

Nuvistor Cascode Preamp

The author found the adaptation of the
RCA circuit shown in fig. 3 to work well
with a minimum of adjustment on the 15,
10, and 6 meter bands. Gain is on the order
of 24 db, and the circuit operates well below
the ambient noise level.

Construction

It should be noted that there are two coils
tuned to the same frequency so they should
be isolated as much as possible. This is ac-
complished by mounting the Nuvistor sockets
in such a manner that leads are short and
direct. Grounding and bypass leads should
also be short 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 template at fig. 2 shows the parts
layout; wiring i1s a simple matter.

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

The builder may prefer to use a 10 mmf
coupling capacitor between the preamp out-

See page 110 for New Reader Service




World’s Largest
Electronic Kit Catalog

FREE!

New ... Now With Over
300 Kits For Every Interest
.. At Up To 50% Savings

® Deluxe Color TV ... 180 and 295
sq. in. rectangular models with ex-
clusive built-in servicing facilities
SO you can converge and maintain
the best color picture. .. choice of
3-way installation . . . build in 25
hours. Also asolid-state 12" B & W
TV portable.

e Transistor Organs ... deluxe 19-
voice ""Coronado’ and low cost
10-voice Thomas models, both
with instant-play Color-Glo .
save up to $500!

e Electric Guitars & Amplifiers

. famous American-made Har-
mony guitars, plus 3 new Heathkit
amplifiers with all the features
guitarists want most,

e Table And Portable Radios &
Phonographs . . . choose AM, FM,
FM stereo and shortwave radios

. mono or stereo phonographs.
Build in an evening.

e Stereo /Hi-Fi Components . .
transistor stereo receivers, am-
plifiers, tuners, tape recorders,
speakers, turntables, cartridges,
furniture,

¢ Amateur Radio Gear ... world’'s
most complete line . . . SSB re-
ceivers, transmitters, transceivers
and accessories.

e Citizen’'s Band Radio . .. walkie-
talkies,- 5-watt fixed & mobile
transceivers, crystals, antennas.

e Test & Lab lostruments . . . a _

complete newly desgneti and -

styled line for home workshop, : —
shop, industrial and educational . . b > T
use,

e Educational...Berkeley Physics [ wontns ians oC kimg
lab, Malmstadt-Enke instrumenta- LARGEST seLecTion
tion, IMPScope, plus kits for home } ' — I R

and classroom study.

¢ Marine Electronics for your boat

. radiophones, depth sounder,
RDF, fuel vapor detector, and ac-
cessories.

¢ Photographic Aids . . . Heath/
Mitchell Fotoval® darkroom com-
puter and electronic photo /timer.

OVER 300

e Biggest Selection ... Over 300 Kits I Company, Dept. 12-2
e Up To 50% SHVIHQS Benton Harbor, Michigan 49022
¢ Unique Creative Satisfaction Please send FREE Heathkit Catalc
e Pride Of Self- Accomplishment
e Easiest To Build Name__ P
e Best Performance

. i Address_______
e Highest Quality Components
¢ Free Technical Consultation
e Easy Credit Terms




+150w.

Fig 4—Simple grounded-grid Nuvistor preamplifier
for six or two meters. Capacitor values greater
than one are in mmf; decimal values are in mf.
Resistors are Y2 watt. Coil L, is wound on a J. W.

Miller #4200 slug-tuned coil form.

2 Meters:

C,—Not used for 2 meters.
L,—2 t. #22e. closewound.
L,—1 t. hookup wire over L,.

6 Meters:

Ci—5 mmf disc ceramic.
L,—8 t. #22e. closewound.
L,—2 t. hookup wire over L,.

put and the mixer input coil rather than two-
turn links in both units. The capacitor 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
favorite portion of the band, or staggering
the coils (adjusting each to a slightly differ-
ent frequency to broaden the bandwidth.)

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

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

grid isolating input from 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 ex
tremely simple. The signal is fed to the
cathode, the grid is grounded, and the out
put is taken from a low impedance link. L.
is resonated at 50 or 144 mc.

The author’s 6 meter Addaverter uses twi
of the grounded grid preamps ahead of th
basic converter block and each stage 1
coupled by coax to the next. Gain is excel
lent and rejection of out-of-band signals i
superb. |

Powering the Addaverters

The Addaverters require 6.3 v.a.c. for th
filaments and 100 to 150 volts d.c. A separat
power supply is recommended if the units ar
to be used with an a.c.-d.c. (transformerle
type) receiver because this kind of radio does
not easily supply the necessary 6.3 v. A suit-
able power supply is shown in fig. 5.

Receivers with a power transformer ca
easily handle the modest power requiremenq
of the Addaverters and some have an acces
sory socket wired for just such an addition.

The Tunable I.F.

The individual builder may wish to experi-
ment with various i.f. tuning ranges to deter-
mine the one best suited for his installation
The flexibility afforded by the untuned mixelJ
output and tunable oscillator are very help
ful for this sort of thing, but keep in min
the width of spectrum required to maintai
the intended tuning range. For example, th
10 meter converter requires a total width o
1.7 mc and the 6 meter band requires 4 mc
However, both these bands are most activ
on the lower portions of their respective
ranges, so a limited tuning range can be used.
The 3.5 to 4 mc band can be used to cnvelf'l

28.5 to 29 mc or the first half megacycle o
the 50 mc band.

The surplus market can provide an excel-

Fig. 5—Simple power sup-
ply with ample capacity
for supplying several Ad-
*Eg' daverter units. T, is a Stan-
cor P-8415 transformer.
Diodes may be any inex-
pensive power types cap-
Gnd. able of handling 25-30 ma
with a p.i.v. of 250 volts
»63v. or more.

r—0
ON
10
vo.C
3o ﬁ
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ALL NEW 6-Element
THUNDERBIRD DX

WA
i 4 l{’a in

Model THEDX

h New “Hy-Q” Traps

h Up to 9.5db
' Forward Gain

25db Front-to-BacI7/ Ratio

F SWR Less Than
1.5:1 on all Bands

B Takes Maximum Power

tﬂodel TH6DX
149.50 Net

Features of any * New 400 Watt Power « New CW Filter Option * New CW Break-In Option
! Transceiver —  « New CW Sidetone Audio * New Precise Vernier * New Solid State VFO
Logging Scale

adelr hy

electronics inc.

"WHERE PROMISES ARE KEPT"

"Having Antenna or Tower problems? You can rely on Adelphi's

Personalized service. Call me today."
Vy Bes 73's Vince, K2HEV

Jericho Turnpike, Westbury, L.I., N.Y. 11591 (516) 333-7000




“"THE NEW RTTY |
HANDBOOK"’’
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Underside of a 2-meter version of the groundec
grid Nuvistor preamp suggests the small and com
pact construction possible with the Mini-coo

enclosures.

&
e s i e - 3 R S B T . 5 S L  E  ———————

lent 1.f. strip for very little money and cer;
tainly should be considered if no receiver if
on hand.

Addenda

A trick used on some ham receivers td
lessen the warm-up drift is to power the tun:
able oscillator tube from a separate filamen
transformer that is continously on. The tube!

A treasury of vital and “hard to get" Is then always kept at operating temperature

: : : : This same trick can be used with the Adda-
information. Loaded with equlpment verter. In addition, a VR-105 regulator can

schematics, adjustment procedures, 0p- | pe used to provide a regulated plate voltagd
erating procedures, etc. A valuable asset of 105 volts.

to both the beginning and the experi- | A very high gain front end can be co
structed by running a grounded grid pream

enced RTTY'er. Special section on getting into the cascode one. It is suggested that

started, all written by Byron Kretzman, gain control be used (a 5K pot in series wit
the 100 ohm cathode resistor works well i

W2JTP, a well known authority in the the grounded grid preamp) so, strong signal

field. This book is a must for your library! don’t overload the mixer stage.

The Mini-cool enclosures, part #152026
Only 33.99. ' may be obtained from: Lafayette Radio As
*New York State residents Must add sales sociate Store, Rt. 38, Pennsauken, N.J. o

tax applicable to your area. Pacific Electronic, 1444 Market Street, Sa
Francisco, California.
The author wishes to thank Mr. Fentres

CQ Magazine |
Dorn for help with photography.

14 VANDERVENTER AVENUE
PORT WASHINGTON, L.I., N.Y. 11050

SIRS: My check (money order) for $

I

: |

i !

| i

| |

| |

I is enclosed. Please send _ copies of the -

[ “The New RTTY Handbook. = PLEASE include your
I i * ZIP code number on
: |

| I

| {

| |

; |

Name

all correspondence.

Address

City State Zip
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BY DENNIS P. BRYAN,* W2AJW

Collins S-line in its operating position. The speaker
for the receiver is mounted in the power supply
case on the right. A speaker for the sync unit is

mounted in the frequency control built into the
312B-3 cabinet mounted atop the 32S-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.

_l; You are the owner of an S-line,
ou have probably experienced the same
rustration as this author when it came to
switching back and forth between transcieve
nd independent operation. And when it
ame to syncing the two in independent oper-
tion, you really started to pull your hair out,

¥ 4 Crescent Drive, Apalaclin, New York 13732

Front view of the new control panel placed in the
Collins 312B-3 cabinet.
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Well, 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:

1. Control receiver frequency by either
the receiver or transmitter 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.

All this just by flipping switches, no cables
to change, plus a bonus; the receiver and
transmitter v.f.0.’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.0.’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 settings.
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2 XMTR VFO. Input
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+275v.

Fig. 1—R.f. circuit changes and additions in the
Collins 32S-1. All wiring in color is added. Wiring
shown by dotted lines should be removed. Capaci-
tors values greater than one are in mmf, values
less than one are in mf. All resistors are V2 watt
except where noted. Coil L, has 20 turns of # 26

e., /2" long wound on a %' diameter slug tuned
form, Miller # 21AO000RBI or 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

| p——s——s
) ey -
T ) B E
a::i-?.n l iD t
ii* lﬁ- § :“'r T‘
30 ) /71N jaau7 T .
T e N e (M
1 Lo ]
_______ BEND DOWN 90° | _1_1
o |1
I el |
" 24
&0
ﬂ_
l | —

|:.i‘~i . - i‘j

Fig.2—Chassis dimensions for the transmitter v.f.o.

line driver mounted on the rear of the v.f.o.
assembly in the 32S-1
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problem is overcome by allowing only on
v.f.0. 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.0.’s has no detrimental effec
on their frequency stability. Both v.f.0.’
were tuned to WWYV, then switched into n
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. 1) to provide an output to tl11

switch unit by the following procedure:

. Remove wire from Sy operating arr1
(common) that goes to junction of C,g an
C,4. Put this wire on Sy, terminal 3 poin
This change gives direct access to transmitte
mixer V,, input,

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

The receiver second mixer, V,,, inpu
must be isolated, as shown in fig.3, by:

1. Drilling a hole 2 inch in front of an

centered on L,. This is the only hole (UGH
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 drilled to accept
phono type socket. _

2. Disconnecting C,, at the R,,, C,,
(347 Junction end. Connect this end of C;, t
the previously installed phono socket. Thi

becomes the receiver v.f.o. input to th(
mixer Va,.

V.F.O. D.C. Alterations

The receiver and transmitter d.c. voltag
inputs are modfiied as indicated in fig. 4. Thl
steps to be followed for the 32S-1 are:
Remove the wire going from S,, termina
| to Sy operating arm (common). Usin]

a four foot length of three conducto
shielded cable, connect one lead to S,
terminal 1, another to the normally oper
point of the K, contacts that is also con
nected to K. coil and the remaining wire tc
the +275V side of K, coil. The shield of thj
cable can be grounded near the hole in th
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sa, the second mixer, and permit it to be con-
ected into the switching circuit. The wire shown
by the dotted line is removed and the wiring in-
dicated by color is added.

Eig. 3—Modification made to the 75S-1 to isolate

chassis 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 to be followed to modify the
[75S-1 are:

Remove the wire going from the B plus in-
ut of the receiver v.f.o. where i1t attaches
o the terminal strip under the receiver
hassis. Mount a two lug terminal strip un-
er the nut used for mounting the Noise
lanker. Use the nut closest to the v.f.o.
able entry point. Mount a 33K 2 watt re-

v

-
()

- . aEEEnm
[ T 19 1 |
L we

1
T

Top view of the Collins 32S-1 showing the place-
ment of the transmitter v.f.o. output line driver
chassis.

sistor on this terminal strip. Connect the
previously removed wire to one side of the
resistor. Connect a 0.01 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 0.01 mf capa-
citor. The cable can be routed to the rear
left side of the chassis, then up around the
lip, on out one of the two large holes in the
rear of the cabinet.

To K2 Coil

= 3& 2 30 o=
40 o1 |0

R >ne =
R a3 17 1
TERMINAL asx | fazk 33K ane
+275v. @ A
(L= B
5 2 _!'1_ 1 -
Caor | ' i ?
| 02 =
4 o
Reo 0.
| 1:(; RCVR SEL. 5/‘
T s (A —o-'T',_o 518 o—e—i 4
q - | XMTR SEL. XMTR
302 =

V.F.O. OFF QON
x’ Sip
L Sync.

Fig. 4—Circuit showing the a.c. voltage changes and selection system for the v.f.0.’s. The dotted

wires shown in the 32S-1 and 75S5-1 circuits are to be removed. The wiring in color is to be added

as shown. All the wiring shown in the 312B-3 case is part of the selector circuit and is constructed

in addition to the circuitry shown in fig. 5, also in the 312B-3 case as explained in the text. Relay

K, used to control the v.f.o. applied voltages in a Sigma 41F 10,000 SIL, a s.p.d.t. with a 10K
coil.
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|
View of the selector ussemb1
components. The chassis in
upper center contains the sy
audio amplifier (Lafayette mo
ule), speaker and power suppl
The lower left chassis mounts t
relay K;, and on its underside t
five-connection terminal strip. T
front panel mounts the two v.f.
selector switches, S, and S; @
the sync switch S;. A termin
strip below S; contains all tq
mixer components; CR;, CR,, et
as shown in the circuit of ﬁg.j

hold the two selector switches. Referring t

Frequency Selector The new panel in the speaker cabinets wj

That completes the receiver/transmitter
conversion. From here on it depends on
where you want to put the selection switches.

supply and a 312B-3 speaker, it was decided
to move the speaker into the front of the
516F-2 and cut a new panel for the 312B-3
speaker box. (The original panel is saved to
be reinstalled for equipment resale.)

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 ary
SOOI SID0r BNk Rof. & =108 paw also made of RG-174/U coax, are 30” lon
and have phono type plugs on the ends.
RelayK,, the 20K, 2 watt resistor, and th
five connection screw type terminal bloc
are mounted on an L-shaped bracket. Thi

I From Recewer To Receiver

To Tronsmitter From Tronsmitter
Mixer V.F.O.

bracket is mounted to the cabinet under thl

- T

It

—+
| R ‘135 1M =
1000 iIN34 4 1000
YEL
)} H . N YW )' Amplifie
CR, 88N Vol
Ssa UF iN34 IESD IE"&U
SYNC ,ﬁ
ON " |
1 4-1N92's
To 6.3v. "H‘: RED
110Ov.a.c. i.2a. Cy
+
1 1~ 11,500mf
- . i8v. BLK

RG-174/U coax.

Fig. 5—Signal portion of the control circuit housed shown in the 312B-3 case is shown above.
Switches S,, S; and S; are sections of switches S,, S; and S; shown in fig. 4. Switches S, and S, are
d.p.d.t. ceramic rotary types. witch S; is a d.p.d.t. toggle. All capacitors are in mmf except C,
which is an electrolytic. The amplifier module shown is a Lafayette 10-0111. All shielded lines are

r |ORN 8 Ohm
CRN Speoker
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wut holding the left rear cabinet foot.

Relay K., assures that only one v.f.o. is
running at a time depending on the settings
bf S and S,3.
|
I The Bonus
 Since both v.f.0. outputs were in one place
ln the speaker cabinet and there was plenty
f room, it was decided to simplify the
orocess of syncing the two v.f.0o.’s when
pperating in independent mode.

Diodes CR; and CR,, fig. 5, make up a
imple product detector with the output fed
o an inexpensive Lafayette transistor ampli-
ier module. This amplifier, its power supply,
nd 1%2 inch speaker are mounted in the

|2B-3 speaker enclosure. The SyNC switch
(S5) is mounted on the new front panel be-
ween the two selector switches.

When S, 1s oN, power i1s applied to the

mix in CR,—CR,. When they are in sync,
the familiar zero beat 1s heard.

Conclusion

The new speaker panel can be painted
and lettered to closely resemble the decor of
the S-line; how closely it matches 1s up to the
talents of the builder.

The 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 be controlling the receiver and
transmitter in all modes of operation: All
v.f.0. selection is now done with the newly
installed selector switches.

So there 1t 1s—take a few evenings and
make the changes—your future operating

1odule. the two v.f.0o.’s are turned on and ease will be well worth the effort. g
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’LEASE USE YOUR ZIP CODE NUMBER ON ALL CORRESPONDENCE
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Put your signal where it counts. Use the ultimate
in Ham beams - - - the Mosley TA-36 with Kit
TA-40KR added to radiating element. Employs
4 operating elements on 10 meters, 3 operating
elements on 15 meters, 3 operating elements
on 20 meters. SWR is 1.5/1 or better at resonant
frequencies over all 4 bands. Constructed of
heavy-wall aluminum for maximum strength.
Rated for full power.

Mo /ey &2 S

;10 NORTH LINDBERGH BLVD.
RIDGETON, MISSOURI| 63044

Write for detailed specifications and performance

data on the Mosley TA-3640.
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The Heathkit Model SB-
620 Scanalyzer. It is styled

to match the Heathkit
SB- series of amateur
equipment.

CQ Reviews:

The Heathkit Model
SB-620 “Scanalyzer”

BY WILFRED M. SCHERER,* W2AEF

]:E Heathkit Model SB-620

Scanalyzer is a sophisticated spectrum
moniter 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 providing: 1—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—Spectrum analysis with suffi-
ciently-high resolution to permit observa-
tions such as that of distortion products,
carrier or unwanted-sideband suppression
and spurious responses of r.f. equipment.
Of particular significance 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 fundamental concept of the SB-620
1Is like that of its predecessor, the Heathkit

* Technical Director, CQ.

LOr a receiver as described later.

2 CQ Reviews the Heathkit HO-13 Ham-Scan, CQ,
Sept. '65, page 57.
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HO-13 Ham-Scan Panoramic Adapter,® bu
new features have been added that exten
its versatility and usefulness. These includ
operation with additional receiver 1.f.’s
wider range of sweep-widths and swee

frequencies, crystal filter for higher resolu
tion, high-persistence cathode-ray tube wit
yvellow trace and screen filter, linear an
logarithmic response with linear and lo
scale calibrations, r.f. signal and signal
generator inputs for spectrum analysi
tests, styling to match the Heathkit SB
series of gear.

The lineup is essentially the same as tha
of the old HO-13, except a crystal filter ha
been added in the 350 kc i.f. strip. Refer
ring to fig. 1: when used as a panadapter,
sample of the i.f. from the receiver is ap
plied to an untuned-input r.f. amplifier,
after which it is combined in V,, mixe
with a heterodyning oscillator to provide
an i.f. signal of 350 kc that goes to a crystal
filter, is amplified and then converted by a
video detector/amplifier for application to
the vertical-deflection plates of the c.r.t.

The heterodyning oscillator is frequency-

See page 110 for New Reader Service
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CENTERING

20db Pod

modulated by a variable-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 i1.f. 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
1s very narrow due to the crystal filter. A
resolution of 1 kc can be obtained (the
resolution defined as: The frequency dif-
ference between two adjacent signals of
equal amplitude 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 particular
1.f. This involves the coupling circuit be-
tween the r.f. amplifier and mixer V,, 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, 1600-1680, 2075,
2215, 2445, 3000, 3055, 3395, 5200-6000
kc.

When the Scanalyzer is set up for re-
ceivers with a 3395 kc i.f., the interstage
coupling incorporates a 500 kc bandpass
| circuit to minimize the possibility of birdies
otherwise introduced by unwanted re-
sponses from the receiver itself. This was
found to be quite effective during operation
with the SB-300 receiver, as evidenced by
the complete absence of spurious responses

otherwise observed with the older Model
HO-133

See page 110 for New Reader Service
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Fig. 1—Block diagram of the Heath SB-620 Scanalyzer.

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
synchronizes the horizontal trace with the
frequency excursions of the swept hetero-
dyning 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 1.f.) to be centered at the baseline.
There will be no output from signals re-
lated to other pips that appear at either side
of center, unless the receiver is retuned to
center the pip of interest.

A switch provides the selection of three
different sweep-frequency ranges and three
sweep-width 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-
sweep-width 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 i1s wired, ranging from 10-100 kc with
a 455 kc i.f. to a maximum of 500 kc at
higher 1.f.’s.

For a linear display the gain of the 350
kc 1.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 i1s switched to
operate with a.g.c. obtained from the video
detector. This provides a useful dynamic

3 Inasmuch as the HO-13 Ham-Scan performed
well at several different if.'s, as reported in the
earlier review, the SB-620 was tested only with a
3395 kc if.
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Panoramic display on part of the 40-meter band.

range of 0-40 db on the c.r.t. screen. An-
other position at the switch reduces 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 ae upper 20-db
portion is not fully seen on the c.r.t,
leaving only the — 20 to — 60 db region
fully wvisible. 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 spectrum-analysis bench tests, the
cathode bypass at V/, is switched out to per-
mit the tube to function as a mixer, instead
of an amplifier, with a sample of r.f. from
the equipment under test applied to the
cathode either directly or through a 20-db

attenuator: while the output from a
separate signal generator is applied to the
grid.

The signal-generator frequency 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
Scanalyzer is set up for a 3395 kc i.f., 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 this manner up to 50 mc.

The c.r.t. circuitry is quite conventional
with positioning, intensity, focusing, astig-
matic and amplitude controls. Silicon re-
ctifiers are used in the power supply which
may be wired for either 120 or 240 v.a.c.
operation. A neon bulb regulates the plate
voltage for the swept oscillator and in order
to keep the hum level down, d.c. i1s used
for the heaters of certain tubes in critical
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circuits. The size of the unit is 638" X ll
X 10%2” (H.W.D.) and it weighs 10 Ibs.

Assembly and Alignment

The SB-620 can be assembled in 12-
hours with an additional hour or so r
quired for initial tests and alignment.
latter may be made using a signal generat
or a receiver with a calibrator or oth
signal source.

Panoramic Operation

When used as a panadapter with a r
ceiver, the input of the SB-620 is connecte¢
to the output of the receiver mixer in whiﬂ
the signals are heterodyned with t
variable-tuning oscillator and ahead of tf
selective circuits of the receiver. This
done through a short piece of coax with
small amount of capacitive coupling to t
mixer plate. The proper size capacito
along with the tube number and socket co
nection for different receivers of vario
manufacturers is given in the manual.

The VARIABLE sweep-width position
used for panoramic displays with the widt
control adjusted for a known bandwidth 1
relation to the baseline calibrations. Cal
bration may be easily made using a 100 k
calibrator on the receiver to provide pi
at 100 kc increments. Typical calibratin
displays are shown at fig. 2.

For sweep widths less than 100 kc or 1
cases where a calibrator is not availabl
the job may be handled by adjusting th
sweep-width so that the pip for a given signa
appears at either end of the scale when thq
receiver is tuned over the desired bandwidth

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

Fig. 2—500 kc calibrating pips

sweep-width
obtained from 100 kc crystal calibrator. Pips
appear tilted due to fast sweep rate. At A,
receiver preselector is peaked at the 100 kc
interval at right of center. At B, preselector is
peaked for 100 kc point at right end.

See page 110 for New Reader Service
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the direction indicated by the calibrations.
Typical displays for various type signals
(s.s.b., a.m., rtty, noise, etc.) are illustrated
’n the manual.

The sweep rate should be set for the best
resolution consistent with a clearly defined
ip. In this respect, the slower the sweep
Eate. the better the resolution; however,
rwith 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
ersistence of the c.r.t. screen. Where s.s.b.
r c.w. signals create a fast rising and fall-
ng pip, this might be somewhat confusing.
n these cases a faster sweep will be better
or observation of such signals.

Spectrum-Analysis Bench Tests

The setup with a signal generator for
pectrum analysis on electronic gear was
escribed earlier. In addition, the input
nd of the r.f. sampling cable must be
roperly terminated with 51 ohms as in-

icated in the manual, otherwise a correct

isplay might not be realized. It is usually

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

The required r.f. level is low, so where
a transmitter output is involved, sampling
must be taken from a voltage-divider net-
work such as that described in the manual
or as shown at fig. 3.

For analysis work a narrow sweep-width
and the lowest sweep rate is needed for the
best resolution, so the 10 k¢ width position
is best. In this case where the sweep rate is
only 2 seconds, it may at first be difficult
to exactly locate and center the display
while the signal generator i1s being tuned to
the required frequency, but this situation
can be alleviated by holding in the knob of
a spring-return switch (on the HORIZONTAL-
POSITIONING control) that causes the sweep
rate to increase without altering the sweep
width or the centering of the display. When

Gimmick or
31-25mmf
HS}un;‘l!rItr o ,)I’ = ——— Tronsmitter
. Input l _I
- 50
iw.
S0
Dummy
Load

Fig. 3—Sampling network.
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Top-chassis view of the SB-620. The c.r.t is
enclosed with a metal shield at the left for pro-
tection against stray magnetic-field pickup.

the knob is released, the sweep returns to
the slow rate and vyou're all set. Should
further minute adjustment be needed, it can
be done with the PIP-CENTERING 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 generator 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 output.

After the carrier pip has been obtained
and centered, set the amplitude scale to the
— 20 pB LOG range and with the PIP GAIN
between three-quarters 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 calibration.
You're now ready to read down to — 40
db, and by switching over to the LOG posi-
tion, readings to — 60 db may be had as
described before.

The manual does not show displays of
signal analysis tests for determining dis-
tortion products, carrier 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 i1s worth
a thousand words”, examples are shown at
figure 4.

Signal analysis also may be conducted
using the SB-620 connected to a receiver
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Fig. 4—Spectrum-analysis displays positioned with
the carrier ot the zero-reference. With such tests the
wanted- and unwanted-sideband frequencies are at
the same relative point each side of the carrier. The
spacing between each odd-order intermodulation (I.M.)

A—Phasing type s.s.b. transmitter with 2 kc single
tone. The test tone is 2 kc to the left of the carrier.
The unwanted sideband is at 2 ke to the right 32 db
down (— 20 db log scale).
B—Same as A with display expanded on log scale.
Adding 20 db to readings indicates carrier suppression
at zero-reference is — 45 db. Note more accurate
readability of 2 kc signal on unwanted side and the
visibility of 2nd a.f. harmonic at 4 kc, 41 db down
on wanted side, 55 db down on unwanted side.
C—Phasing type transmitter with lkc and 2kc test
tones viewed on expanded log scale. The 3rd order
product appear at zero and 3 kc to the left. Difference
in magnitude of same relative products each side of
test tones is often due to incidental amplitude or
phase modulation in various stages, causing a com-
ponent in one sideband to add or subtract from its
counterpart on the other sideband. Unwanted-side-

as employed for panoramic reception and
will be useful where a signal generator is
not available or for analyzing low-level
stages. On-the-air signals under steady-state
conditions also may be scrutinized if the
signal level 1s sufficient and if there is no
adjacent-channel QRM. For bench tests, a
short piece of wire should be used for an
antenna and 1f needed, an input attenuator
added to prevent overloading the receiver
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product is equal to the frequency difference betwee

two test tones and these products appear as the

3rd, 5th, 7th, etc., starting each side of the test tones

A.f. harmonics of single-tone signals appear at c
multiple of the fundamental tone.

band suppression at lkc is better since the a.f. phase
shift network in the exciter does not maintain exa

90° phase shift over the a.f. range. The 5th orde
ILM. is — 42 db at 4 kc to the left, but at the righ
it is masked by the 2 kc unwanted sideband. The 9th
and 11th products appear at 4 and 5 kc to the right.
D—Filter-type s.s.b. transmitter with two-tone test on
expanded log scale. The 3rd order products are — 33
db at zero and 3 kc to the left. Unwanted sideband
is down 45 and 48 db at 1 and 2 kc respectively.
Carrier suppression is masked by the 3rd order

product.

E—Same as D, but with p.a. driven to grid current
and flottopping. The 3rd order products have risen
to — 25 db, while the 5th and 7th have developed
at — 35 db at 4 and 5 kc to the left and 1 and 2
ke to the right. The 9th, 11th and 13 orders also
have appeared further to the right. The test tones

stages ahead of the take-off point for the
Scanalyzer.

As for the SB-620 itself, the log-scale
calibration was found quite accurate when
checked with a step attenuator, the resolu-
tion for analysis work work was better than
the rating and the sweep was sufficiently
linear for close correlation with the
equidistant baseline calibrations. The high-
persistence c.r.t. provides excellent re-

See page 110 for New Reader Service




ere not exactly 1 kc apart, hence the greater spacing
between pips. The test-tone signals on the unwanted
sideband at 1 and 2 kc are therefore still visible near
the original level by the slight crook at the left side
of the 5th and 7th order pips. By virtue of the larger
I.LM. products, the overall sideband suppression has
eteriorated considerably and the total transmitted
bandwidth has likewise increased to at least 10 ke.
F—1 kc single tone (on opposite sideband than shown
in previous displays) with a poor-performance filter-
type exciter. Carrier suppression 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 at right.
G—Same exciter as at F with two-tone test on — 20
db log scale. Carrier suppression is still 30 db, just
masking the 3rd product at zero. Unwanted sidebands
at 1 and 2 kc to the left are — 28 and — 34 db
respectively.

H—Same as G, but with level raised a bit, thus in-
creasing the wanted and unwanted sideband signals
by the same amount, but note that the carrier sup-
pression has deteriorated to — 24 db. At the right the

b -

tention of a complete display when the 2-
second sweep is used for analysis. With the
10 kc sweep width, occasional re-centering
of the display may be needed, particularly
if line-voltage wvariations occur. At this
small sweep-width, adjustment of the pip-
CENTERING control is quite critical, but to
make the job easier, repositioning by vary-
ing the transmitter or receiver v.f.o. can be
had, as suggested previously.

See page 110 for New Reader Service

3rd order has not noticeably increased, but the 5th
has come up significantly at 4 kc (the related products
at the left are hidden by the unwanted-sideband
signals).
| and J—Envelope displays of G and H respectively
as obtained with an oscilloscope. Except for the dif-
ference in amplitude, to the eye they appear the
same as far as linearity goes. Comparison with the
Scanalyzer displays indicates the unreliability of enve-
lope patterns.
K—In the expanded displays, dissymmetry will be
noted at the left where the slope is not as steep. This
does not affect the absolute values, but merely lessens
the resolution and the visibility of the pips thereat.
Unfortunately, it was not until after most of the
photographs were taken, that the cause of the fault
was discovered to be a poor ground contact with the
clip used to secure one of the crystal holders for the
350 kc filter. Since this is not a normal condition, the
display at K is presented to show the correct symmetry
as obtained after the difficulty was corrected. Com-
pare symmetry with the display C.
L—Display with the 50 k¢ sweep-width indicates para-
sitic oscillations that extend over a wide band.

From the test displays shown here, it
should be evident that for determining the
proper performance of his gear, no serious-
minded phone operator should be without
test equipment such as the Heathkit SB-620
Scanalyzer which also provides panoramic
reception for bandscanning with a receiver.
It is priced at $119.95 (kit). The producer
is The Heath Company, Benton Harbor,
Michigan 49022.—W2AEF
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l REDICTING an antenna’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 sttes 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 transmitters consistently outperform

* 202 South 124th Seattle, Washington 98168.

Side View

(A) (B)

Fig. 1—Free space patterns of several collinear
dipoles having 10 db gain. In A, circle #1 as
viewed from the end of the dipoles shows the
vertical gain pattern of a single dipole. Circle #2
is the vertical gain pattern of collinear dipoles
with a 10 db gain showing an increase, but no
change in directivity. In B, the top view of the
collinear dipoles, the horizontal patterns for the
single dipole (#1) and the colinear (#2) with
10 db gain are shown.
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PREDICTING
ANTENNA
PERFORMANCE

BY KEN “JUDGE” GLANZER,* K7GCO

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

Side by side comparisons of signa
strength, where skill is not a factor, can tel
a true story in many respects. Amateurs arg
constantly comparing signal strengths ir
contacts and over a period of time a genera
overall performance level can be determined
One of the so-called “acid tests” that hag
proven valuable is who gets the DX statio
first in the “pile-ups.” However, when th
competition is the keenest a power facto
sometimes creeps in and again invalidate
the comparisons. Sometimes even the bes
of friends will hold out a bit on each othe
so even they aren’t sure how they really]
compare.

Pattern Importance

The importance of the free space vertical
pattern cannot be over emphasized and it
i1s the least understood. Far too much em-
phasis is placed on the gain of an antenna
which, while it i1s certainly important, does
not give the most important characteristic
of the antenna. This can best be illustrated
by the following example. The patterns of
typical dipole configurations are illustrated
in fig. 1. Assume that several collinear di-
poles are all fed in-phase and their “line of
sight” gain 1s 10 db over a single dipole. As
illustrated in fig. 1 the horizontal pattern i1s a
much sharper “figure 8” but the vertical




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 disadvantage
except for high angle radiation on the lower
frequencies.

Now assume a number of dipoles are
~again fed in-phase but stacked one on top of
each other until a line of sight gain of 10 db
is again obtained as illustrated in fig. 2. The
beam width of the horizontal “figure 8" is
unchanged despite the 10 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 antennas will be
substantially different at 1000, 5000 or
15.000 miles away. 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 patterns should also be given.

Although the previous example is an ex-
treme case, even minor improvements in the
vetrical free space pattern appear to give
beneficial results. An example of this is the
quad antenna. The auad has proven itself to
be an effective DX antenna vyet its actual
line of sieht gain is slightlv over 4 db. The
horizontal pattern is noticeably wider than
the average 3-element beam. The qguad is
actually a stacked array of two half waves
in phase spaced one quarter wavelength
apart. This is far from optimum spacing,
however, the vertical pattern sharpens bene-
ficially and is the principle reason for the
good performance of the quad. An eighth
wave at each end of each half wave is bent
down or up and results in a slightly broader
horizontal pattern. The sharper vertical pat-
tern is obtained at the expense of the
horizontal pattern 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 driven array. The
horizontal pattern is a cardioid of about 4
db gain. Yet the antenna is outstanding on
long haul communication. The answer again
is to be found 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 pattern.

Ground Conductivity

Another important 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 pattern and reshapes or alters the pat-
tern with definite lobes and nulls. The new
lobes are 6 db stronger than the free space
pattern in the vertical plane.

Locations where the antenna works over
salt water have always proved to be out-
standing due to the high conductivity. In
such areas vertical antennas have proved to
be outstanding performers and in many
cases even better than horizontals. Antennas
working over salt water (liquid copper)
approach ideal laboratory conditions in na-
ture about as close as possible. The angle of
radiation patterns over perfectly conducting
ground are closely duplicated in many re-
spects.

Vertical Antennas

Vertical antennas that are 3% wavelengths
long or less always have one radiation 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 pattern.

Experiments with 2, 3, and 4 element ver-
tical beams on 20 meters over a period of

oe— End of
. Dlpnles
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Fig. 2—The side view of stacked dipoles, in phase,
is shown in A. Pattern #1 is the vertical pattern
of a single dipole and #2 is the vertical pattern
for the phased stacked dipoles (10 db gain)
showing exceptional vertical directivity. B shows
the top view of stacked dipole horizontal pattern.
Pattern #1 is the horizontal pattern for the single
dipole, the conventional figure 8. Pattern #2 for
the stacked dipoles is also a figure 8 with the
same beam width but higher gain.
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Fig. 3—The antenna view from W7YGN. This has proven to be an outstanding antenna site withk

Puget Sound below for a ground plane. The view is northeast with the Space Needle looming up in

background. Weak DX stations have been heard here when not heard elsewhere in Seattle. Directly
north is the antenna sight of W7FA.

Fig. 4—This is the antenna view at K7GCO. With equal antennas and power, signal reports have

averaged 6 db higher than those of W7YGN. Lake is fresh-water. Horizon appears curved because

the camera was tilted down. View is Northeast. To the southwest the land slopes up. This site has

proven to be one of the most effective in the US as unusually strong signal reports have been
received from Europe with simple antennas and 1 KW power on all bands.

Fig. 5.—This was the antenna view from W7FA. The salt water of Puget Sound below provided an

excellent ground plane (liquid copper) and the signal strength reports were always outstanding.

West Seattle is across the water and was the antenna sight of W7YGN. One end of a 75 meter

folded dipole was connected to the 20 meter beam tower and the other end down on the beach

for a “Slantindicular” polarization. This antenna gave outstanding results. W7FA was probably the

only west coast station that heard ZL1ABZ from he Kermadec Islands on 75 meters 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
angles. omparison with K7GCO and with
stations in Europe have confirmed this ob-
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 1n
a much lower conductivity but still much
better than 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 horizontal 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”
array for 10 meters is an example of this.

The antenna site of W7YGN, shown in
fig 3, appears to be one that couldn’t be
improved upon with the salt water of Puget
- Sound below. Although it has proven to be
an exceptional antenna site, the one at
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°
angle. The 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 obstructions do not
cause a change in the s.w.r. as the antenna
is rotated, their effect i1s 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
pattern, 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

Radials under an antenna are most useful
when the antenna has a high angle of radia-
tion such as a horizontal 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 horizon. So the neighbors lot and house
wiring, plumbing etc. have more to do with
a beams’s resulting vertical pattern than 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 effect 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. E
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PROJECT OSCAR

A NEW YEAR REPORI

BY GEORGE JACOBS,* W3ASK

DESPITE some disappointments,

it is almost certain that the fifth radio ama-
teur satellite in the Oscar series will be
launched sometime during 1968, with the
honors in all probability going to an Austra-
lian-built satellite.

AUSTRALIS-OSCAR, containing beacon
transmitters in the two and ten meter ama-
teur bands, arrived in the United States dur-
ing June of last year!. A redesigned replace-
ment for the satellite’s command receiver
arrived at Project OSCAR headquarter dur-
ing late December, and AUSTRALIS-OSCAR 1is
now undergoing final system and environ-
mental tests prior to acceptance for launch.
It is expected that the satellite will pass these
tests with flying colors. Launch arrangements
have not yet been completed, but Project
OSCAR headquarters is hoping for a sum-
mer, or earlier date.

* 11307 Clara Street, Silver Spring, Md. 20902.

! For technical details see “AUSTRALIS-OSCAR
Arrives in USA", CQO, Aug. 1967, page 32.

AR

Bill Browning, G2A0X, has his equipment all

ready to go for OSCAR-5. Bill tracked each of

the previous four OSCAR satellites, and gener-

ated some of the most accurate orbital predictions
for these satellites.
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The hoped-for 1967 launching of the
Euro-OscArR® communications satellite did
not take place. The satellite, built by Euro-
pean radio amateurs under the sponsorship
of Region 2 of the International Amateur
Radio Union and under the leadership of
Karl Meinzer, DJ4ZC, encountered mechani-
cal and electronic difficulties during its test-
ing period at Project OSCAR headquarters.
The satellite has been returned to Europe,
where it 1s now undergoing redesign.

When the satellite has been redesigned, it
will contain a two meter translator similar
to the one that operated aboard OSCAR-3,
and beacon-telemetry transmitters in the am-
ateur two meter and 432 mc bands. If all
goes according to plan, the redesigned EURroO-
Oscar satellite should be back at Project
OSCAR headquarters in California later
this year, and there is a possibility that it
too may be launched before the end of the
year.

Projects ARIES and 2-10

The huge ARIES-OscAr satellite,® which
was to contain a two meter translator and
beacon transmitters operating in the 144,
220, 432 and 1290 mc amateur bands, will
not be completed. Project OSCAR 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 Radio Club of California. The parti-
ally built satellite has been dismantled, and
all donated material has been returned.

At Project OSCAR headquarters, slow but

? For technical details see “EURO-OSCAR Satellite
Favored to Win OSCAR-5 Race”, CQ, May, 1967,
page 23.

3See “ARIES- Another Communication Satellite

Planned for the OSCAR Series”, CQ, Sept. 1966,
page 29.

See page 110 for New Reader Service




teady work continues on a two-to-ten meter
ranslator satellite. The electronic section of
he satellite, being built under the direction
f Marvin Wahl, W6FUV, has been com-
leted and is now undergoing preliminary
round tests.
‘ The 2-10 Oscar satellite will contain a
ranslator which will receive two meter sig-
jals from ground stations and retransmit

em on ten meters. The satellite will also
f{;ntain a beacon-telemetry transmitter oper-
ting in the two meter band, and possibly a
econd one in the ten meter band or on 432

c.

It is too early to say whether or not the
-10 OscaRr satellite will be completed dur-
g 1968, but in all probability it won't be
vailable for launch until 1969.

Despite the unfortunate termination of
RIES project and the need to redesign the
URO-OSCAR satellite, the possibility for at
ast one launch of a radio amateur satellite
uring 1968 looks quite good.

OSCAR Bulletins

One of the best ways to keep current on
SCAR activities and progress during 1968
to monitor the weekly bulletins transmitted
y W6ASH of Project OSCAR. These bulle-
ins, containing up-to-the minute news about
SCAR projects, are transmitted on c.w. at
pproximately 18-20 wpm. every Thursday
vening at 6 .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.

Join Project OSCAR

All of the radio amateur-built 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

vorld 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 order to raise sufficient
nds to cover the operating expenses at the
roject’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

e page 110 for New Reader Service

Lito, LU2EW shown tuning-up his home-brewed

two meter station with which he plans to com-
municate through OSCAR satellites from his QTH
near Buenos Aires.

construction of OscARr satellites, and to main-
tain the radio equipment at the headquarter’s
stations.

Projects OSCAR headquarters reports that
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 rack on the right is the 260 watt, 144 mc.
transmitter used by EA4AQO to successfully com-
plete more than a half dozen two-way QSOs
through OSCAR-3. Two British vhf receivers and
a home made vhf transistor receiver are among
the equipment on the main table. The trophy’s
attest to the many contributions made by EA4AO
to amateur radio.
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FURTHER NOTES ON

MIXER
SPURIOUS
FREQUENCY

ANALYSIS

By JAMES G. LEE,* W6VAT

S INCE “Mixer Spurious Frequency
Analysis” was published in CQ September

1965 1 subsequent discussions by mail 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
the charts, it is possible that a design can
be done with only one or two birdies—and
rather than scrap the whole concept—if
these birdies can be eliminated or diminished
greatly by circuitry, then the design could be
a very 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 oscillators. They
will be quite strong local signals and there-
fore all harmonics of the fixed oscillators
should be calculated as well as all harmonic
ranges of the tunable oscillators to see if any
fall into the desired transmitting or receiving
ranges. Note that no other frequency is in-
volved (or it is considered to be zero fre-
quency, if you prefer). This is one subtlety
of the charts that is not immediately ap-
parent.

For example, the Heathkit catalog de-

* Box 357, Cupertino, Califoraia.
1 Lee, James G., “Mixer Spurious Frequency An-
alysis,” C'Q, 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 cros
over at 3910 kc which i1s 45 db down. Co
lins Radio Company does not recommen
using the 75S-3 receiver between 5.0 an
6.5 mc. Why? Because birdies are prese
in the 5.5 to 6.5 mc range and there is a
ever present second harmonic of the tud
able 2.5 to 2.7 mc h.f.0. in the 5.0to 5.4 m
range. A check of the remaining spectru
covered by the 75S-3 will show no birdie
although there are some close approaches
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 lo
pass filter can be used on a tunable h.f.o. t
reduce higher order harmonics. This usuall
requires the best in filter termination, shield
ing, and decoupling, since the filter elemen
won't do the job all by themselves. Eve
such things as filament wires can conduct
small amount of signal out into the chassi
area where it will eventually cause trouble
Because of linearity considerations in bal
anced mixers and product detectors, loca
oscillator levels can reach 1 to 10 volts o
more. It becomes difficult to shield and filte
these relatively strong local signals.

Crystal Types

There has been at least one instance o
a ham receiving an FCC QSL for a birdi
which the charts said should not have beer
there. However, digging a little deeper intq
the particular transmitter showed that on
of the fixed oscillators in the circuit wa
using an overtone crystal. These crystals are
processed so as to maximize their output o
a certain overtone, but the crystal can sti
have output on other overtones. Also, as the
crystal ages, it can shift its mode of oscilla
tion slightly so that it actually has equa
output on two adjacent overtones. Appar
ently this crystal was giving sufficient outpu
on two frequencies to allow proper outpu
and a spurious output near the desired tun:
ing range but just outside the band. Tuning
the v.f.o. showed the birdie crossing ove
the desired signal about 20 kc inside the
band. The lesson here is that if you con
template a design using overtone crystals beg
sure and check the adjacent overtones tc
see if they might cause trouble sometime
in the future.




Coils

Coil Qs are different between transmitters
and receivers. The loaded Q of a properly
designed transmitter tank coil is generally
around 10 to 20 depending upon a number

f factors. The usual receiver coil loaded Q
s only about half the unloaded value so that
t may 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. Consequently, it suffers

uch more attenuation passing through the
f. coils because it appears so far out of the
andpass of the i.f. amplifiers.

In the transmitter, if a tuned circuit has a
oaded Q of 12 at, say 7.2 mc, the total
pandwidth between the 3 db points is 600

¢. Thus any birdie between 6.9 and 7.5 mc

ill have less htan 3 db attenuation by the
uned circuit. In fact, a birdie within the
ange of 6.6 to 7.8 mc (twice the 3 db band-

width) will have only about 9 db attenua-
ion. This is because, generally speaking, a
single tuned circuit has only about 6 db
more attenuation each time you double the
randwidth.
Bandpass couplers offer more attenuation
putside the 3 db bandwidth points but they
are more complicated to tune and align
obroperly. This is achieved by a reduction of
attenuation to signals close to their resonant
tenter frequency. Thus, birdies close to the
putput frequency can receive essentially no
attenuation at all. 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-TVT standpoint, it
s another way to get additional selectivity.
he type of antenna used can also have a
ignificant bearing on the problem. Most
full size dipoles and Yagi antennas are rela-
ively broad-band antennas compared to
he trapped or loaded antenna. Thus the rig
I!lesigned to operate into a full size antenna
must have a few more precautions taken in
s design.

At 1ts resonant frequency, a Yagi will
how gain over a Y2 wave dipole, but at two
requencies on either side of this frequency,
he Yagi will show 0 db gain over a dipole.

birdie at or near these side frequencies

ill see essentially a resonant dipole as far

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

Of the four ways an antenna can function
as a filter, two are of importance to the ama-
teur. They are off-frequency mismatching
and off-frequency de-focusing. With the lat-
ter effect, although the Yagi will show 0 db
gain over a dipole 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-back 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
resonance will be reflected back down the
feedline from the antenna and so will not be
radiated. The Yagi can have quite wide
variation in mismatching (v.s.w.r.) depend-
ing upon design ?. It is possible to write
down a resonable expression for just how
much filter action this mismatching con-
tributes 3:

V2
L, = 10 log (LIV_)
where: L is the loss in db.

V is the v.s.w.r. at the frequency of
interest.

To give you some feeling of this loss, when
you have a v.s.w.r. of 40 compared to your
resonant frequency, the antenna is offering
10 db of attenuation to signals at this fre-
quency.

If you are now thinking of trap-type an-
tennas and mobile whips, congratulations.
By virtue of their restricted frequency re-
sponse, they can significantly reduce spuri-
ous radiation far from resonance. Since
many hams sacrifice efficiency off-resonance
to gain multiband operation in a small space
by using “loaded” antennas, some of them
may be getting something for nothing. They
may not be periled by FCC QSL’s for spuri-
ous radiations simply because they are using
a high QO antenna.

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

[continued on page 102]

= “Building a Wide-spaced 20 Meter Rotary Beam,”
CQ, April 1950.

3 “The Antenna as a Filter Element”, Technical
Bulletin, Vol 1, Number 7, White Electromag-
netics, Inc., Bethesda, Md.
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SAVE
YOUR

EQUIPMENT

BY R. A. GANN,* WSTLY

FRO
HAR

Described below is a simple a.c. line automatic cutoff device that is tied to the

bias circuit of the linear amplifier. When the bias fails, the a.c. line is inter-

rupted.

‘s
S AY ED, you sure do have a

booming signal this morning. How are you
and the family this day? By the way, I have
the linear on this morning, and—well, 1t just
happened again. The cut-off bias 1s gone and
in stand by the plate current is too high.
Plate voltage is about 1800 and the 811
plates are about to melt.”

Well this 1s how it all started. Many of
the linears in operation today operate with
the 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 far so
good.

Well, the linear has been working 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.

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

one to break in on. You look at the plate
meter of the amplifier. Golly—what’s
wrong? The plate current should be zero or
close to it with the linear in stand by. Is thg
linear keyed? You hope not, because th
exciter is not keyed. Say, the p.a. plate i
higher than it is even when the linear i
keyed. I had better turn this thing off. O
second thought, let’s key the exciter and se
what happens. Well what do you know; th
p.a. plate current goes down to its norma
static condition when it is keyed. OK, 1 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 1 filter capacito
were shot. Not too much expense, and every
thing is operating OK again.

;




|
| I was not so lucky the next time. I left the
near turned on for about 3 days; I had
mled to turn it off after the contacts the
ther day. The line fuses were gone, but so
sas the plate transformer and the bias
Esistnrs again. There are several reasons
vhy the plate transformer could have burned
ip, but we need not go into that. By the way,
- cost about $65.00 to repair the linear.
With all this behind me, I decided to use
n old commercial trick, and rig up some-
ring that would cut off primary power when

ormal bias was gone.
|

Circuit

The basic diagram is fig. 1. Lots of fancy
ircuits could be added if you want to, but
his is very simple. Figure 2 shows the circuit
Ised commercially to protect a collins 30L-1.
One thing to keep in mind is the coil re-
fistance of K.. If vour standby bias is, say 6
olts, you should have a relay that would op-
rate on 6 volts. This would mean a coil re-
istance much lower than the 10K coil shown
t‘l fig. 1. The same would apply if your stand
h 4

Protective

bias were 400 volts. The 10K coil should
hen have a series resistor so the coil would
ot heat up.
Any type of box that will hold the parts
vill work fine. Use heavy wire, #12 or #10,
or the leads going to and from K,. These
re your 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, including a common
round to the relay connection for K.. Pho-
o0 connectors work fine.

Operation

Operation is very simple. Connect the line
tord of the linear to J,. Connect the bias
ad to K.,. Set S, in the OFF position. Plug
F, in to your 115 volt source. If all is work-
ng, nothing should happen: the linear should
»e dead. Turn the power switch of your
inear to oN. Turn §; to oN. The linear
should come on, K, being activated by §,.
If your bias supply uses a tube rectifier, leave
5, on until K, closes. If your bias supply
Llses silicon rectifiers, K, should come on im-
ediately. When K, has closed, §, 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
ff the linear. Disconnect the bias from K,
everal times and watch the operation cycle.

115va.c

Line Cord
From Amgp.

To Bios Supply

n Amplifier

protector for a

“sure-fire”’
linear r.f. amplifier or any other circuit in need
of quick cutoff when the bias fails. Fuse current
rating used should be the same or slightly higher

Fig. 1—Circuit of a

those used with the equipment being
protected.

Ki—115 volt a.c. d.p.s.t., 15 to 25 a. contacts.
K,—d.p.s.t. relay with coil matched to linear bias
voltage.

than

Make sure S, is turned to the OFF position
after K, and K, are closed. If §, is left in
the oN position, K, will stay closed (ON)
all the time, and removal of bias from K,
will not cut off primary power to the linear.

This little unit works fine and good luck

If you decide to build one. el
AC Plug
2. Wire 1':'0
Grounded —ON\O—¢ o—r‘_o
TTPE# I 3'0'..‘1
|
AC Cord
I 4 >=.
10a. O—L!_o
Ao

ON/OFF -RESET

i
o— |
|
|
|
I

K,

Guurdun Type 2200-U
115va.c. Coil, 25a. Contocts

Modified ALC Jock

of 30L-4
Fig. 2—Circuit of the protective device as used for
the Collins 30L-1 transmitter. The a.l.c. jack is
modified so that it provides the bias supply
voltage for K,. Relay K; is a Guardian #2200-U

nad K, is a Guardian #200 with a 5K or 10K
relay coil.

-i?ﬂv.
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ADD A CRYSTAL
FILTER FOR

LESS THAN $10

BY WILLIAM E. HOOD,* W1USM

Upgrade your receiver by the additional of a crystal i.f. filter. Cost?
Less than ten dollars.

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 i1s unquestionable,
especially with the crowded conditions of

* Sr. Engineer Aide, National Radio Co. 41 Circle
Asbury Grove, South Hamilton, Mass. 01982,

| opa
REJECTION
NOTCH
-2008 rg
=400D8
15 10 5 o 3 A0 15

Fig. 1—Typical crystal filter curve at the 3 kc
bandpass. The rejection notch can be positioned
by the phasing control.

42 e CQ e February, 1968

today’s ham bands. The filter shown in this
article is intended mainly for the c.w. man
although it will be of some use in s.s.b. It has
a continuously variable bandwidth from
about 200 cycles each side of center, (or
less) to somewhere around 3 kc. A phasing
control moves a sharp rejection notch
through the passband virtually eliminating
interferance almost on top of the signal you
want.

Figure 1 shows the passband of the filter.
The steepness of the sides really depends on
how carefully you build it. But even a rotten
job of construction can provide a tremendous
improvement in a low priced receiver with
no filter.

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= %/, ) Figure
2 is a schematic of the filter with part values
(for two 1.f.’s shown in the caption. The crys-




tal is resonant to the i.f. frequency. The i.f.
transformer feeding the filter has a heavy
load resistor on it (R;). This makes the pass-
‘band of the tuned circuit very broad so the
filter is the main controlling factor for that
stage. When you don’t want the sharp band-
‘width the switch (S§,;) shorts out the crystal.
A parallel tuned circuit (L, C,) loads the
c:rysta] The potentiometer (R,) varys the
Q of the tuned circuit, thereby controlling
the bandwidth. The varlable capacitor (C,)
balances out the capacitance of the crystal.
The position of the notch is influenced by
this control.

Construction

All parts for the filter should be positioned
to keep lead length at a minimum. Other-
wise you will have problems such as oscilla-
tion. You would be wise to build the filter in
a 2X2x3 “Minibox” and run shielded leads
to the tie points. Controls can be brought out
to the front panel by shaft extensions.
Ground all your shields only at the filter end
and then run a separate ground wire to the
common point in the i.f. section. If the
receiver has two or more i.f. stages, insert
the filter 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 fig. 3.
You will have to doctor one of the cans so
it can feed the filter. My suggestion is that
you remove the can from the receiver and
mount it on the filter box. This will also leave
a convenient hole to bring leads in. Now,
most i.f. cans have their tuning capacitor
built 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 out and you're in business. See fig. 4
for the details of this process.
~ The two capacitors, C,, replace the tuning
capacrtor of the can. Unfortunately most
manufacturers don’t tell you what this
capacity is, so you're going to have to diddle.
Trail and error is the best method. Connect
the can back into the receiver with the capac-
itor removed, tune in a strong station such
as a local broadcast station, and try different
values of fixed mica capacitors. The value
which gives the strongest signal is your
resonating capacity. When you find this
value, make each C, twice that amount.

To Grid of

p——>Lost IF.

Stage

Fig. 2—Circuit of the crystal filter. The parts
values for two different intermediate frequencies
are shown below.

240 kc 455 ke
C.—See text. C.—See text.
C;—46 mmf. Cy—120 mmf.
C,—35 mmf trimmer. C,—35 mmf trimmer.
L,—6.8 mh r.f.c. Ly,—1.0 mh r.f.c.
R,—1.8k R\—2.7k
RT—IOk Rr—-750 ohms.

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.f.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.m. radio. You will find a nice strong
c.w. signal somewhere around 2.055 mc.

Peak up the can with the crystal shorted
out. Then tune C; for maximum output.
Now set R, for minimum resistance, (widest

6BA6, 12BA6,
12AU7, 6AKS eic.

MIXER PLATE | I.F Can
in Rowr.

l

o To AGC.

Fig. 3—Circuit of an i.f. stage that may be con-
structed if needed, as explained in the text.
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Second Deteclor

LA)
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AGLC.

(B)

Fig. 4(A)—Circuit of a typical i.f. amplifier before addition of the crystal filter. (B) Circuit of the

same amplifier with the crystal filter. Note the

new grid return resistor for V3, R..

bandwidth), unshort the crystal and peak up
the whole thing all over again. I will warn
yvou 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 vou might expect. The caption of
fig. 4 gives parts values for 240 kc and 455
kc. The calculation of these values involves
a lot 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
Radiotron Designer’s Handbook. Otherwise
forget about computing it yourself.
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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
capacitively coupled to the following stage
Notice that the bypass capacitor which w
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 position to insure shortest leads.

The crystal is of the same type used fo
frequency control. When you order it
specify a series resonance at the i.f. fre
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
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Now you can improve your signal, also elim-
inate TV| 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. This 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 front-to-back ratio. In addition,
they cause TVl and drain away effective
power.

! o

L
-,

Mount either -

L=

THE GREATEST

BALUN
UNDER THE

SUN

above or &
below the &<

boom

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-1, N.E. Highway 6, Lincoln,
Nebraska 68501.

¥

..-F"--

The Hy-Gain Ferrite Balun corrects this con-
dition while eliminating stray RF from the
feedline and supporting tower. The electrical
principle 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 14" eyebolts for use as center insula-
tor on a doublet.

i

HY-GAIN’S FERRITE BALUN

HY-GAIN ANTENNAS, FOR THE MOST POWERFUL SIGNAL UNDER THE SUN
See page 110 for New Reader Service CQ e 45
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PRESELECTOR/CONVERTER
FOR MARS FREQUENCIES

BY MERIT ARNOLD,* W6NLO

]:E 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 for the
converter are as follows:

a) Frequency range 2.000 to 6.800 mc.

b) High selectivity 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, Calfornia 92083.

d) The output frequency shall be approxi-
mately 14 mc.

e) The local oscillator shall operate over a
wide frequency range without the need for
retuning.

f) An r.f. gain control.

Construction

The converter and power supply shown in
fig. 1 were constructed on a 7 X 7 X 2 inch
chasis. No special layout of components is

[continued on page 100)]

Fig. 1—Circuit of a converter for MARS frequencies to be used with “ham band only” receivers.

All resistors are Y2 watt. All capacitors marked are in mmf. All unmarked capacitors are 0.01 mf
disc types.

L,—Miller B-320-A

L,—Miller B-320-RF. (L; and L, may be salvaged
from an old broadcast radio having a short wave

band and dual 365 mmf variable capacitor).
L;—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.
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Ls—XR-50 coil from wound full of #28 Formvar.

C,—Dual 365 mmf variable. Broadcast receiver

type.
Y,—Crystal, 8 to 12 mc; frequency determined by

receiver tuning range and desired input fre-
quency.




LAFAYETTI

RADIO ELECTRON

ONE-STOP SHOPPING
FOR AMATEUR RADIO ACCESSORIES

LAFAYETTE MULTITESTERS

99 Z 5071

1688

99 L 07 e e R W A m e W el N 16.88
IS T OLOB.........ooivcimsvamisivonis R S B S A GRS e s A a s o 1.95

DELUXE VTVM | DELUXE TRANSISTOR
— | WITH GIANT ANALYZER KIT

6%2” METER
ACCURATE
Only 6-IN-1 TESTER

2995 Only
rcoEtSues 13%°

38 Z0101W 19 20901

POWER SUPPLIES & BATTERY ELIMINATORS

TRANSISTORIZED DC POWER SUPPLY DC POWER SUPPLY/BATI'ERY
ELIMINATOR ——

99 Z 5074

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

RADIO ELECTRONICS

SUBSTITUTION BOXES NEW! VERSATILE

UBSTITUTION BOX @ UIODE
TESTER

95
Onl
: 2 Only

99 Z 5020

95
RESISTANCE ]-9

‘ \SUBSTITUTION BOX

38 Z 0201

Onl 395 LAFAYETTE
: J MULTI-LAB
"‘\ 7-IN-1 TESTER
v 99 75021 Only
LAFAYETTE RESISTANCE-CAPACITY 395
NEW SUBSTITUTION BOX 1
: U Only 495 99 Z 5067

P LAFAYETTE
99 Z 5075 DELUXE

PISTOL-
LAFAYETTE GRIP

CODE PRACTICEg§ POWER
OSCILLATOR MEGAPHONE

-
Only 7 99 99 7 4504
99 Z 2560

SEMI-AUTO.
“BUG"

24-HOUR
TYMETER CLOCK [N

00 -
L ]- 5 40 Z 9102

24-HOUR ELECTRIC 24-HOUR CALL-IDENT
WORLD CLOCK TYMETER CLOCK

Only 895 Only 2250

13 Z 2602 40 Z 9101

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

LAFAYETTE LAFAYETTE
SWR AND DELUXE
FIELD WAVE-
STRENGTH METER < '
METER 99 7 2511 0 |y 795
Only
et FULL-SIZE S
9 ILLUMINATED & 7|
S-METER X\ - ﬁ’

99 Z 2537

LAFAYETTE

SWR BRIDGE
SOLID-STATE & RF POWER }
EXTERNAL BFO METER |
95 . 995 |
Only 6 99 Only 1 99 Z 2508
LAFAYETTE

QUALITY MICROPHONES

A. “DCD” DUAL CARTRIDGE

HI-FI DYNAMIC MIC

99 724597 .......... psunsssnsesen PRI DD
B. PA DYNAMIC PTT

DUAL IMPEDANCE MIC

QO ZAO0D .ciiviiisavisiaiiiisasi s . $12.95
C. QUALITY CRYSTAL MIC

WITH DIE CAST CASE

< 12 AT 1 $ 3.95
D. ALL-METAL CERAMIC MIC

99 ZABB2. ............coocorerimssremmmrassimpssesasnsarsses $ 6.95
E. NOISE CANCELLING MIC

A ZAB0DY ..ovivinnmiaeeE $ 4.25
F. BOOM MIKE/HEADSET

89 22565 ......ccnninmnannmans: P S0

LAFAYETTE

RADIO ELECTRONICS
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LECTRONI

LAFAYETTE _
TUNER . § %
THREE- “ >\ MU s .7
PEOY LY R 4 TRANSISTOR \
- SUBMINIATURE -
99 Z 6254 Only AM BROADCAST 99 Z 9040
LAFAYETTE INTEGRATED TUNER
.F. AMPLIFIER MODULE 375 Only 795
< 4 AUDIO AMPLIFIER JLAFAYETTES VOLT to 12 VO

9, PushPuL DC CONVERTER MODEL HB-5

1 WATT
4-TRANSISTOR

9979038 | 9973084 Only 1995

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

STREET

NAME ADDRESS
CITY/STATE ZIP DATE
SHIPPING PARCEL UNITED PARCEL OTHER
INSTRUCTIONS: POST DELIVERY (SPECIFY)
PRICE TOTAL PRICE
DOLLARS CENTS

STOCK NO. QTY. DESCRIPTION PER ITEM

PEREE: g

GENTLEMEN: FGE%TS{LJDS
| AM REMITTING $ IN ¢t e
CHECK [1], MONEY ORDER [] FOR MY | (v Resioets
ORDER DESCRIBED ABOVE. PLEASE SEND e
ME YOUR GIANT CATALOGUE WITH MY |  AMOUNT

ORDER.
LAFAYETTE RADIO ELECTRONICS P.0O. BOX 221, SYOSSET, L.L, N.Y.
DEP
|
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STRAIGHTENING
A BENT TOWER

| BY HAROLD TUNE,* WSLZE

" HEN you aren’t smart enough

to 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 1
learned beyond “Don’t hit the pole!” may
help you.

* 468 Molane Avenue, Akron, Ohio 44313.

Problem: Straighten a bent EZ-way 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.

See page 110 for New Reader Service

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 1% 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

«

- | =

| 1 J f?"
' »

Solution: A two-man job. Mount a hydraulic jack
against the base of the tip-over tower and wrap
both with a piece of industrial rubber belting.
This one is 3" wide and 12’ long. Note: Jack
won’t work as shown in this photo. The oil runs

out.

This is properly mounted jack and belting before
straightening. The pump handle must be above
the jack body instead of as shown in photo #2.

February, 1968 e CQ e 5]
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GET YOUR NEW

ISSUE NOW!

Over 283,000 QTHs
in the U.S. edition
$6.95

Over 135,000 QTHs
in the DX edition

$4.95

See your favorite dealer or
order direct (add 25¢ for
mailing in U.S., Possessions
& Canada. Elsewhere add
50¢).

e QOSL Managers Around the e Radio Amateurs' Prefixes
World! by Countries!
e Census of Radio Amateurs

L

These valuable EXTRA features
included in both editions!

throughout the world! e A.R.R.L. Phonetic Alphabet!
2 |
e Radio Amateurs’ License ® Waere Tn b R
Class! e Great Circle Bearings!
* World Prefix Map! ¢ [nternational Postal
e International Radio Information!
Amateur Prefixes ¢ Plus much more!

| WRITE FOR RADID AMATEUHIIBDDkINE

Dept. C, 4844 W. Fullerton Ave.
Chicago, Ill. 60639

VANGUARD
MODEL 501 SHIPPING COLLECT
Made In USA COMPLETE WITH LENS

SUB-MINIATURE SOLID STATE

TV CAMERA
FOR CLOSED CIRCUIT OR AMATEUR TV

THE VANGUARD 501 is a completely automatic
closed circuit television camera capable of trans-
mitting sharp, clear, live pictures to one or more
TV sets of your choice via a low cost antenna
cable (RG-59U) up to a distance of 1000 ft. without
the need for accessories or modifications on the
TV sets. The range can be extended indefinitely by
using line amplifiers at repeated intervals or by
using radio transmitters where regulations permit.

There are hundreds of practical uses in business,
home, school, etc. for any purpose that reqmres
you or anyone chosen to observe anything taking
place anywhere the camera is placed. Designed for
continuous unattended operation, the all-transistor
circuitry of the 501 consumes only 7 watts of
power.

For Complete Specifications Send For |
Our Illlustrated Catalog
Send your order direct to our factory

VANGUARD

196-23 Jamaica Ave., Dept.

LABS

C, Hollis, N.Y.

11425
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Pound the bends by hitting the rubber beltinq
with a heavy machinist’'s hammer or sledg
hammer.

around both the base of the tower and th
top of the jack. The second man 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 ma
then beats the outside of the bend with
sledge hammer. As each blow snaps th
resilient metal nearer its straight position,
the rubber belting snubs the bends to pre
serve the gains that are made.

Little-by-little then, and with judicious re
locations of 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 and painted with prim
coat and/or aluminum paint to stop rust

Towers without ground posts will straight
en out in a similar manner by using channe
iron of sufficient size and strength as
“base brace” for the hydraulic jack.

Nearly straight now. Pound cross members care

fully so as not to break welded joints. Finish by

cleaning cracks and breaks and painting them

with prime coat and finishing the whole towe
with aluminum paint.

|
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HY-TOWE

MODEL 18HT

Designed for 80 through
10 Meter Operation

RUGGED
DURABILITY

MOdel DB].O-]-B Installed on a mere 4 sq. ft. of real

Takes maximum Iegal power- estate, this 50 ft. vertical radiator fea-
Delivers uncompromised total

performance on both bands. |

Easily installs on rooftop v

or lightwe]ght tﬂwer. s systems which are impervious to the

weather and wear and effectively insu-

tures automatic band selection through

the use of unique stub decoupling

Hy-Gain’s new Model DB10-15 is the perfect answer to
aximum performance for both Stateside and DX contacts.
vipped with famous Hy-Gain Hy-Q traps, the Model { so that an electrical 4 wave length
10-15 delivers uncompromised full-size performance on 3

late various sections of the antenna

(or odd multiple of a V4 wave length)
th bands. Exclusive Beta Match insures maximum transfer

f energy for optimum performance . . . outstanding F/B exists on all bands.

tio. SWR less than 2:1 at resonance on both bands. Terrific I
r short skip this Summer . . . the only answer for DX next

il

Hy-Tower . . . unquestionably the fin-
est vertical system on the market to-
The Model DB10-15 is simple to install in minimum space .
. either rooftop or on a lightweight tower. Easily stacks b
an ideal companion for a 20 and 40 meter duobander or
ith 20 and/or 40 meter beams. Rotates with TV rotator.
avy gauge 13 ft. boom; longest element, 23 ft. Turning .
dius, 13.5 ft. Net weight, 38 Ibs. Withstands 80 MPH

inds. Model DB10-15 . . . $85.95 Net. ._"5'; -
- . "I‘!

WHERE CASH IS KING

E STOCK COMPLETE LINE OF /y-Gain AND MANY OTHERS. WE WANT YOUR BUSINESS, WRITE OR CALL:

EVANSVILLE zos ™

RADID
WILLIAM OGG — WASRMO — PROP.

day. Realistically priced at $159.50 Net.

SUPPLY

1629 S. KENTUCKY, EVANSVILLE, INDIANA PHONE: 812 — 422-4551
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Front view of the exciter. The knobs marked Lock

are the carrier balancing potentiometers; at center
there is the LSB-USB-DSB switch and at right the
Carrier Level and the Microphone input.

An 80 Meter

Transistorized | 1

S.S.B. Exciter

BY PIERO MORONIL* I1TD]

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
i1s 50 ma at 12 v., or about ¥3 of the power
drain a 12AT7 filament. The transistors 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 ! is used for sideband
generation at 2.5 mc. A 2N348 transistor,
Qg, 1s used as a crystal controlled oscillator
as shown in fig. 1. The crystal is connected

* viale Morgani 28, Firenze, Italy.

1 Stoner, D., “New Sideband Handbook,” Cowan
Publishing, Port Washington, N.Y., page 79.
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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; Qg is operated at V- = 10 volts and
I: = 9 ma, well below its maximum ratings.
The r.f. network is the ZL1AAX design and
it is fed by a link wound on the cold end of
the oscillator coil.* No correcting inductance
i1s used in series with the resistive arm, as
suggested in the original article. I thought off|
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 ? and employed in many exciters. A
bifilar coil (fig. 2) is used as the tank for the
two balanced modulators. The s.s.b. signal,
at 2.5 mc, is fed to the following mixer

* Earnshaw, L., “An Improved R.F. Phase Shift
System,” CQ, November 1959, page 72.

8 Ham News—SSB, Jr. Nov.-Dec. 1950, Vol. §,
No. 6.




- (Q;; by a link wound on the center of the
. coil.

A front panel switch selects the sideband
transmitted. In i1ts third position no audio
signal is going to one of the balanced modu-
lators and the output is a double sideband
signal. A potentiometer supplies a d.c. volt-
age to the operating balanced modulator; the
carrier suppression 18 so changed and we
can transmit an a.m. signal. This carrier
unbalancing potentiometer is operating only
in the D.s.B. position of the sideband switch.

The audio section of the exciter has been
designed for high impedence microphones.
Therefore, the first stage, Q,, is an emitter
follower and its input impedance is about
100K. It is followed by Q,, an amplifier, and
Q., a phase splitter, which drives the audio
phase shift network. The collector and
emitter resistences of the phase splitter
transistor are 220 ohms, to get, a low im-

Item Design
Value

R, K,
5 P W S
R:, Rg

C,

C, 33,310 mmf

Ce 14,560 mmf

Bottom view of the
lower chassis. From
left to right you can
see the 2.5 mc oscil-

lator, to the right of
the shield the bal-

anced modulators and
then the audio sec-
tion.

pedance source for the best network per-
formance.

The net work is of the m-derived type; the
values are taken from an article that ap-
peared in the Procedings of LR.E.* The
corrected values were obtained by multiply-
ing the capacitor values by 10 and dividing
the resistances by ten. This provided a lower
impedance network, which will is less sensi-
tive to the transistors input impedance load.
The components used are standard ones
with = 5% tolerance. The resistors are Y4
watt metal film type and the capacitors are
polystyrene film. As shown in Table I,
standard values are paralleled to approxi-
mate, as close as possible, the design figures.
Each one of the two 90 degree audio signals
goes to the balanced modulator through two

‘Weaver, D. K., “Design of RC Wide Band 90
Degree Phase Difference Networks,” P.I.LR.E. April
1954, page 671.

Practical
Value

56K

10K

22K
5,600 + 270 mmf
33,000 mmf |
10,000 + 3,300 + 1,000 mmf

Cy 1,501 mmf
Cs 8,448 mmf
Ce 3,692 mmf

Table I.—A.f. phase shift network components. Resistors are % watt metal film, 5%.
Capacitors are 125 volt, 5% plastic film.

1,500 mmf
4,700 + 2,200 + 1,500 mmf
3,300 + 390 mmf
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Bottom view of the amplifier chassis. From top:
amplifier, mixer, v.f.o. The coox lead feeds the
2.3 mc s.s.b. signal to the mixer.

transistors connected in a Darlington circuit.
Therefore the load across the audio network
output will be A%, times the balanced modu-
lators impedance, where h,, 1s the trans-
istor’s current gain. Any 1mpedance
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 mc 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 1s a modified Colpitts in
which the frequency determining elements are
well isolated by the capacitive divider which
feeds the transistor. The diode between base
and ground offsets the transistor reverse base
current (/.,), thus providing a better
stability 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 wvariable
capacitor. Since the other two sections are
tuning two circuits in the 3.5 to 4 mc band,
a padding capacitor is used in the v.f.o.
circuit for tracking.®

An emitter 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 mc as is the col-

* Langford Smith,
page 1002.

“Radio Designers Handbook,"”
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lector of the following amplifier. 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 amplifier is thus more stable, has better
linearity and the output level is still several
volts. (volts from the Hi-Z,0.8 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, 478" X 3” X 8” contains the 2.5 mc
oscillator, the balanced modulators and the
audio section. The other metal chassis con-
tains the r.f. section consisting of the v.f.o.,
the mixer and the amplifier. The 2.5 mc
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 2 watt. All capacitors with
valves greater than one are in mmf and those
with values less than one are in mf unless other-
wise noted. Capacitors marked SM are silver mica.

Ch C;, Cg, C;, C5, Cg—-See Table 1.

C;—600 mmf, 5% silver mica.

Cs A, B, C—BC-455 variable capacitor.

CR,, CR,, CR;, CR,—~1N34A selected for equal
. forward resistance.

CRs—6 volt 500 milliwatt zener diode.

CRs—1N34 germanium diode or equiv.

Li—10 uh, 33 t # 32 e. closewound on a 0.35”
slug tuned form.
L,—3.36 uh, 12 bifilar turns # 23 e. on a 0.35"”
slug tuned form. (See fig. 2.)
L,—2.28 #h, a modified 4.5 mc TV sound i.f. trans-
formers.
Ly, Ls—7 ph, modified 4.5 mc TV sound i.f. trans-

formers.

Q,, Q, Q;, Qs—p.n.p. low level a.f. transistors
RCA 2N175 or Phillips 0C70.
Q;—p.n.p. 250 mw transistor RCA 2N270 or

Phillips AS489.
Qs Q;—p.n.p. a.f. output RCA 2N104 or Phillips
OC72.
Qs, Qi—p.n.p. r.f. transistors RCA 2N384 or
Phillips AF118.

Qs, Qio, Qu—p.n.p. low level r.f. transistors RCA
2N247 or Phillips AF116.

Rh Rz, Rg, RJ, R5, Rﬁ_SEE TDIJ'E I

R;,—100 ohms 5% noninductive resistor.

Rs, Re—Carrier Balance pots 1K, wire wound linear
taper.
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0, O Q; 0O O
Emitter 6 11 3.8 9.6 9.7
Base 33 109 " 86 - 95 96
Collector- 0 56. 32 $© 0

Table II.—Voltage on the electrodes of the transistors. Figures are in volts, positive with

Qg 971 O @y Qi Cu Ci
96 9.7 10 ¥ Tiaaanne
95 9.6 9.8 495 495 109 109

0 0 0 0 0 0 0

respect to ground.

phenolic sheet ® which also supports the
r.f. 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
154" %X 47" Vectorboard strip and the
audio circuit on a third one, 238" X 478",
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 478 X 78 X 43" of alumi-
num formed into a the shape shown in the
photographs. The v.f.o., emitter follower,
mixer and amplifier transistors of this chassis
are fitted in sockets, which are useful for
supporting the other circuit components.
The three coils, L,, Ly 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.

% Vectorboard, 85624,

Close-up view of the balanced modulators and
audio section (rotated by 90 degrees for viewing
purposes).
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A feedthrough capacitor i1s soldered on

the rear apron for carrying the supply volt-

age; a feedthrough insulator is used for the
3.5-4 mc output signal. The top chassis is
fastened to the bottom one by two screws.
As can see in the illustrations, the variable
capacitor position is such that the whole
generator can be fastened to a vertical panel.

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 from 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, Qg. 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 bifilar winding inductor, L,.




V.f.0. mixer and am-

plifier chassis. Note

the BC-455 variable

and the three i.f. cans
Ly, Ly and L.

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 voltages on the electrodes of the
transistors are shown in Table II and they
will be helpful in locating a circuit 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, Rg and Ry, 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.f. network is prop-
erly working.

Now check the v.f.o. operation, connect-
ing the r.f. probe on the variable capacitor
stator C, ,; there should be about 0.5 volts.
Put the mode switch in the DsSB-AM-cw
position and turn the carrier potentiometer
fully clockwise. Rotate the v.F.0. knob until
you have the variable at maximum capacity;
this point will be the lower band edge or 3.5
mc. Connect your receiver, tuned to 3.5 mc,
to the exciter output through a small capac-
ity (a few mmf and adjust the v.f.o. coil,
L., until you hear the carrier of the exciter.
If the v.f.o. circuit 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-
ceiver in the shack). Leaving the receiver
at 3.5 mc, tune the coils L, (balanced modu-

. lator tank), L, (mixer) and L. (amplifier)

for the maximum S-meter indication. Now

move the exciter variable capacitor to its
minimum capacity and tune the receiver to
4 mc. Turn the v.f.o. trimmer to hear the
carrier (the v.f.o. 1s now set at 6.5 mc) and
adjust the trimmers, in parallel with L, and
L, for maximum S-meter 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 L, 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 balancing 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]

2N1613

Fig. 3—Circvit of a regulated power supply that

may be used to operate the exciter. All resistors

are Y2 watt and all capacitors are 500 mf, 25 volt
electrolytics.

CR,, CR,, CR,—General purpose silicon rectifiers,
100 ma or better.

CR,—12 v. 500 milliwatt zener diode.

T1—=117 volt to 12.6 volts filament transformer.
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LHE DAPEDITION

Part II—On the Trail Again

BY DON MILLER*WIO9WNV

L January, Part I introduced this
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 DXpedi-
tions are beneficial and an important aspect
of amateur radio. This month we will
describe the DXpedition’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 m.p.h. Bill Rindone,
WAG6SBO, did most of the driving, while
I divided the hours among the mobile
KWM-2, keeping daily skeds and chasing

*c¢/o CQ 14 Vanderventer Ave., Port Washington
L.I., N.Y., 11050

Visiting at the shack of G4MJ. L. te R.: Bill,
WAG6SBO; Ken, G4MJ; and John, G3FKM, at
Birmingham, England.
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DX, and the typewriter, trying to burrow
my way out from under the unbelieveable
pile of correspondence that had accumu-
lated since I returned to the States In
February. Bill and I were on the final laps
of a five-week mobile journey—a “whistle-
stop” tour across the USA during which we
met with more than 30 DX groups in 30
cities. We gave talks on our experiences
and future plans, conducted discussions on
DX and DXpeditions, and displayed the
collection of DXpedition color slides. On
some days we were scheduled to attend two
or more meetings, usually lasting two to
six hours each and attended by groups
numbering as large as 200, mostly DXers.
This program gave Bill and I the oppor-
tunity to meet the DX gang, the “faces
behind the call-signs,” personally, to bring
them up to date, first-hand, on matters
regarding the DXpedition 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 vyoung men,
driving up around dawn to some DXer’s
home or an auditorium; the old Ford was
stuffed to the gills—typewriter and cor-
respondence, mobile equipment and gear
for the DXpedition, 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, removing

See page 110 for New Reader Service




1 minimum of cartons and junk. After being
1p 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-
ict number of hours needed to drive to the
1ext stop with only the essential cheeseburger
ind fuel stops. How we made it those
12,000 miles without a break-down, I can’t
magine, but we were late only once (Pitts-
Burgh—the Western Pennsylvania DX
yang).
We became “authorities” on such topics
s "“Habits of the American Mortorist,”
Cheeseburgers I have known,” “How to
vork a hundred countries from your mobile
tation” (we snagged over 40), “fire-
rackers” (we “booby-trapped” many a
DXer’s house, and “Why DXers 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 DXers kept our spirits up and we finally
aggered into New York. The last three
ays involved a DX picnic at the home of
e late Dr. Harold Megibow, K2HLB, in
Ramsey, New Jersey on Saturday after-
oon, a dinner that same night as the guests
f Jim Lawson, WA2SFP, in Schenectady,
ew York, and a meeting with the
chenectady Amateur Radio Association,
ollowed by a Sunday-morning drive
0D Boston to attend a picnic given by
lerb Kline, KIIMP, of the Waters Manu-
acturing Company, and a Monday morn-
g visit with two members of the ARRL
wards Committee at Newington, Conn.
he journey, which began in mid-May,
ave us the chance to meet over 3,000 avid
)Xers from the USA and Canada and suc-
essfully promote DX and amateur radio.
e “campaign” had been initiated with a
J-minute Coast-to-Coast television appear-
nce on the NBC “Today” show, in color,
lugh Downs moderator, with an audience
f approximately nine million! The favor-
ble comments from FCC and both DXers
nd 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 DXpedition.”
he inspiration and support demonstrated
y the DX fraternity during our travels
ere a highly-motivating factor in en-
ouraging Bill and I to follow through with
e DXpedition.
Since we were quite concerned with the

2¢ page 110 for New Reader Service

perpetual harassment of the DXpedition
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 situation. 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 that 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 find out
what, 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
quite clear that the Directors’ promises of
the month before were being over-ruled by

TFoa

I-@* Tt
lvuunm, L”_ 1

G3HDA at his rig, supervised by visting fireman
WAGSBO.
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Real live sunlight illuminates the shining faces of

Mick, G3HCT, WA6SBO, and G3FKM, at Birming-

ham, England on the preliminary leg of the DX-
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 WAG6SBO on most
bands (usually the first W6) from most DX
locations, I 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-
ficut row to hoe—a 24-hour-a-day
struggle to keep the DXpedition moving.
Sometimes I 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 this 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
each 24, if you work two stations per
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minute for two days running, you car
manage to contact most of the hard-cor
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 is
no time for sleeping and, even if it were
there’s too much maintenance to allow anjy
sleep. During the operation, besides the
logs, several lists are kept. One of these it
for maintenance, listing each item requiring
attention. After sixteen hours of operation
under such adverse conditions as salt air
humidity, sand and dust, insects by th¢
thousands, variable voltages, and just plai
wear and tear, believe me, there was plen
of repair work lined up, and sometime
eight hours wasn’t enough! The most usua
items were generator maintenance, tube
battery, and component checking and re
placing, intermittencies and arcing, and
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 te
down the station, break up camp, pack an
load the gear, and collapse on deck whil

I was happy to have Bill as a partner o
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 revolution
ideas on how to modernize our QSL se
vice.,

Unfortunately, when we first discu
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 run into the worst possible weathe
off the Lower California coast and w
forced to return to San Diego for repai
A discouraged but spirited WAGSB

See page 110 for New Reader .."nn.r'lwh‘:i1
|



honed me from the dock in San
iego and it was then we agreed to try our
Xpedition together as soon as possible.
e decided to try the cross-country mobile
irip and to complete the “DX Handbook™
Amateur Radio DX Handbook, Cowan) 1
as then writing, before departing. Of
urse, finances were a major factor and
would dictate when and where we would
go and how long the DXpedition could
ast.

The DX Handbook

Writing a handbook was no easy task,
yut there was definitely a need for such a
volume. The many thousands of DX en-
husiasts have no really authoritative opera-
ing manual or set of operating aids. They
loyalties were to be used to support the
DXpedition and, if successful, other DX
nd amateur radio ventures in the future.
ver twenty amateurs, all authorities on
ne or another aspect of DXing, contri-
uted a fascinating collection of data and
formation, little of which we had ever
een in print in any volume. Organizing and
sembling 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
wr deadline for leaving the States, but
veryone cooperated and the task was
ally completed. Almost . . .

Wayne Green 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
hat gentleman!). Since this endeavor
1eant a great deal to the DXpedition as
vell as filling a gap with a fine collection
f DX material, Bill and I visited the Staff
t CQ; 1t didn’t take long to find out that
ve all felt the same way about the need for
nhis book and how it should be presented.
"Q agreed to publish The Amateur Radio
)X Handbook, to pay us a substantial ad-
ance, and also to publish this account of
1e DXpedition. We were quite happy
bout the turn of events, feeling the CQ
itaﬂ’ shared a most reasonable and realistic
utlook on DX and on amateur radio on
1¢ whole, and believing that we should
ave established a working relationship

r page 110 for New Reader Service

G3BOZ was also paid a visit by Bill and |. John's
two sons, G3HCT and G3HDA team with him to

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

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,
The Amateur Radio DX Handbook, 1968
Edition, will be in circulation. Once again,
all royalties received will be re-invested in
DX and amateur radio. I hope you think
enough of the Handbook to send a copy to
some DX friend overseas. We've tried to
make this volume a “must” for every ham
shack; its 200 pages contain valuable data
and information on every phase of DXing
and virtually every conceiveable operating
aid.

Unfortunately, when Wayne learned that
we had decided to publish with CQ, he began
a series of tirades against the DXpedition
and against me, personally, and finally an-
nounced that he was coming out with a DX
book of his own. The outline he published
contained topics that were, word-for-word,
from the outline 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 friends 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 DX operator I've ever heard, has
accomplished), and the same i1ssues con-
tain Wayne's authoritative article on “How
to Cheat,” and a fairy tale about an

[continued on page 94
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WE EVEN SURPRISED OURSELVES

wwwwwmmm 127 OURP NEOUD SOND O™ SO ONE

(We mproved e AK-2)
The 2K-2 was good ... in fact, it was the best linear amplifier for the amateur on th
market. But now, thanks to a pair of new and improved Eimac 3-500Z tubes, prg
viding 1000 watts of plate dissipation, the 2K-3 operates with even greater powsg
output and less drive. (It§ so much better we're going to call it the 2K-3 now.) Sti
endowed with the same rugged and reliable mechanical construction, inspired de
sign and using only the very best components, the 2K-3 is unquestionably the fines|
You have heard the strong clear signals of the 2K-2 by now. Why not go on the a
with an even better signal? You can NOW with the new 2K-3. Console or desk mod
$745.00. Let us send you a descriptive brochure. 1

|

6% FINANCE CHARGE * 10°% DOWN OR TRADE-IN DOWN * NO FINANCE CHARGE |
PAID IN 920 DAYS = GOOD RECONDITIONED APPARATUS * Nearly all makes & model
15 day trial. 90 day Warranty. 90 day trade back on NEW apparatus. Write for bulletir

TED HENRY (W&6UOU) BOB HENRY (WDARA) WALT HENRY (WA&NRY
B R e = = e e e e S e e e et o T
CALL DIRECT . . . USE AREA CODE
Butler, Missour, 64730 s glg B;?g;
(- e S 2ol ) 11240 W. Glympic, Los Angeles, Calif., 300 13 477-
Henry Rl 931 N. Euclid, Anaheim, Calif.. 92801 714 772-92

East Coast Rep.: Howard Laughrey, 2 Elizabeth 5t.,
Chappaqua, N.Y. 10514, (914) CE B-3683
TR P S T . S Tt R e e Y Pt i e ST T oS G e e N A N e

“World’s Largest Distributor of Amateur Radio Equipment”
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IDGN‘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 watt class, stick
around. Mobile 1s cheaper and easier than
lyﬂu 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 MP-10 Marine Power Converter.
It works from either 6 or 12 volts, and
delivers “175 watts” of 117 volt, 60 c.p.s.
'square 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
iso0 needed for your rig, but don’t go away
yet. Let’s look at where those watts go.

First, you probably need at least 50 watts
of filament power. Most transceivers use a
'12.6 volt filament source, so just match
ilhis with the 12 wvolt battery (actually

* 3322 49th Loop, Sandia Base, New Mexico 87116.

A MOBILE POWER
SUPPLY FOR $30

BY DALE COY,*W5LHG

The author describes the techniques necessary to use the relatively inexpensive
Heath MP-10 Marine Power Converter to operate your $.8.B. transceiver. Also
included are some hints for the Heath HW series awners.

nearer 13 volts) in your car. If you have
a 6 volt filament circuit, get a 6 volt car
or a large dropping resistor. (The car might
be cheaper.)

Now let’'s see about the rest of it. On
transmissions, you will use 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, this is 40 watts of a.c. needed.
The MP-10 barely warms up at this 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 /f you mod-
ulate 100% with a continuous signal. If you
just talk, this will probably average less than
200 watts. And here comes the kicker; the
specs on the HP-10 say that from a “cold”
start, it will deliver 240 watts for 25 minutes,
after which the power should be reduced to
the continuous rating of about 175 watts.
Remember that when receiving, the power
needed (except filaments) 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 parallel.
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AC Cord to Socket / \
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Fig. 1—Wiring diagram showing how the Heath

MP-10 converter can be used to power Heath

HW-series equipment. The wiring shown is for a

negative ground but can also be usea with posi-

tive grounds. Other equipment will require a
different wiring arrangement.

How To Do It

Installation of this system will make only
a small dent in your junk box. In an emerg-
ency, a $5 bill will buy the parts needed.
The diagram in fig. 1 shows the method for
the Heath HW-series and HP-23 power sup-
ply, but can be easily adapted for 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
this rating. The obvious answer is a relay.
I used a LLeach 1207 S9 from the junk box,
but any 12 volt relay with heavy contacts
will do. P&B PR3DY is a good choice 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. (1) parallel
all contacts in sight, and (2) remember not
to turn the system off while transmitting (if
you needed reminding). The last trick takes
advantage of the fact that relay contacts are
rated on capacity to make or break current.
Most will carry much more once the con-
nection is made.

The MP-10 can be bolted directly to the
car, in the trunk or under the hood. Trunk
mounting is preferred, as the MP-10 is not
completely waterproof. Mount the relay in
a small metal box for protection. To mount
the transceiver power supply, I used two
springs at right angles. The supply can be
easily slipped under the springs for mobile
use, or quickly removed for use at home.
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At the beginning of this article, I said the
MP-10 was even nicer than the regular
mobile supply. To realize this, hook up a
parallel switch in the trunk to actuate the
relay. You now have 117 volts a.c. in your
car to run the soldering iron, electric drill,
etc. This is quite a bonus, and if you hook
it up this way first you can use this power
to complete the installation.

Mobile Convenience

Most transceivers use an external speaker.
Before you tap into the car radio, or buy
another speaker for mobile use, consider
this for simplicity, as well as home-station
versatility. Mount a thin speaker (Utah’s
SP3A is nice) under the grill of the trans-
ceiver case. Run the wire out through the
back of the case, and plug it in at the
speaker connection. While you’re doing it,
you might also mount a headphone jack
near the front where you can reach it, in-
stead of in the back of the set. A switch, or
a closed-circuit jack, will allow selection of
output. And while we're talking about head-
phones, did you ever consider using a 3
conductor phone jack, wired for monaural
instead of stereo? For real comfort, there’s
nothing like a good pair of stereo earphones.

Notes For HW-Users

In mobile operation at night, the panel
lights may be too bright. Replace the black
wire between the two pilot lamp sockets
with a 39 ohm, Y2 watt resistor. This cuts
the brightness to about half.

If you're annoyed with the phono pin
jacks used for output connections, there are
two solutions. (1) For audio output, a
standard size phone jack fits the space ex-
actly. (2) For r.f. circuits, use the UG-
1094/U connector which also fits exactly
into the hole provided. This is a standard
BNC-type connector. Don’t be afraid of the
BNC series—they were designed to fit RG-
58 coax, which 1s as good as RG-8 for these
power levels. They are easy to wire, quick
connecting 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 final note—the installation of the MP-
10 as described has a bonus for HW series
users. The bias setting on your transceiver
will probably not change enough to matter.
Remember to check it with the car engine
running at a reasonable speed for the driving
you will do. i
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BY AL BROGDON, *K3KMO

his article presents a method of performing rapid s.w.r. measurements of
wntennas. It represents a system that was developed commercially, and re-
yuires several expensive pieces of test equipment. Some readers will have
nccess 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.

2 HE traditional amateur method of

aking s.w.r. pattern measurements of an-
ennas 1s to make a series of measurements
with an s.w.r. bridge at a number of points
cross the band, and then connect these
boints to form a smooth curve. The method
o 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.
on a swept basis, and displaying the pattern

RD 1, 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 1s 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.

F

+——®) ANT,

Bridge
Detector

Sweep
Generator

| Crystal
| Markers

Fixed
Calibrating
Resistors

ig.1—Block diagram of the basic test set up used

o give a visual presentation of s.w.r. on an

vscilloscope. The circuit of the bridge detector is
shown in fig. 4.

 p—

Band-Edge
Marker Pips

Scope
Foce

Fig. 2—Typical scope display of a 4:1 calibrating
levels. Note the marker pips and grease pencil
markings of the calibrated s.w.r. levels.
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Fig. 3—HRB—Singer proto-
type Antenna Performance
Test Set used to provide
a visual display of the an-

.

tenna s.w.r. pattern.

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 mc range.
These antenna fields typi-
cally consist of verticals,
dipoles, double dipoles, rhombics,
beverage antennas. Incidentally, the rosettes
of rhombics are enough to make any ham
turn green with envy, whole families of
rhombics designed for different frequency
ranges and aimed at all points of the com-
pass.

and

Sweep Benefits

A prototype antenna 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.

Equipment

The basic equipment required for this test
set-up includes a sweep generator, a crystal-
controlled 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
normal amateur antenna installations, as will
be discussed later in this article.
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Si~ ~e the sweep generator is not a familia
iter. Of test equipment to the average ham
perhaps a few words of description are i
order. It 1s an r.f. signal generator wh
output is swept across a frequency range
chosen by the operator, repetitively, usuall
at the 60 c.p.s. line frequency. The uppe
and lower limits of the frequency bein
swept can be chosen by the use of the fron
panel controls, as well as the amplitude an
other output characteristics. The crystal con
trolled markers required in this test set-u
can be included in the sweep generator. It i
common practice to include these oscillato
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
fig. 1 for the rapid s.w.r. test. Basically, the
sweep generator is set up to sweep across the
design 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. The horizontal
deflection circuit of the scope is driven by the
sweep generator, so the scope pattern be-




omes an s.w.r.-versus-frequency plot of the
antenna.

|

| Calibration

. In actual use, the test set up is first cali-

orated by using the set of fixed calibrating
resistors instead of the antenna. The values
of these resistors are chosen to give a repre-
sentation of various s.w.r. levels. Table I
thows the typical values of these resistors for
arious s.w.r. levels. It may be seen that the
resistor value is such that its value divided
Ly the characteristic impedance of the an-
enna is equal to the s.w.r. Table I gives both
he exact value of each resistor for the s.w.r.
ndicated, and the closest RETMA resistor
value to it, which is accurate enough for our
purposes. These resistors should be one or
wo watt carbon (non-inductive) types. Note
hat these values are given for a 75 ohm
antenna system. Their values as well as the
values of the resistors in the bridge detector
pircuit would be changed for other charac-
eristic impedances.

To begin the caibrating procedure, the
iweep generator is first set up to sweep
icross the design range of the antenna. Ap-
propriate band-edge marker frequencies are
1sed to locate the frequency band on the
icope face. The sweep generator is adjusted
0 sweep the entire band, so that the band-
Flge marker pips can clearly be seen on the

ope face.

—15172 Visual SSW.R. Measurements CQ
Mach. No. 9 Bruce 9-10 T.R. x 15 11-24-67
Once the frequency has been set, the fixed
Ealibrating resistor corresponding to the

ighest value of s.w.r. to be considered (in
ur case, a typical value of 4:1) is switched
nto the circuit. This will give a scope dis-
play as shown in fig. 2, with the upper
orizontal line being the line corresponding
0 an s.w.r. of 4:1. A grease pencil can be
1sed to note the height of the 4:1 s.w.r.
attern for future reference. The vertical
Eain of the scope should be adjusted so that
this 4:1 level (or any other maximum s.w.r.
revel you wish to display) is near the top
Ef the scope face. Also note in fig. 2 the

ppearance of the band-edge marker pips
ear the two ends of the trace.

The s.w.r. calibrating procedure is re-
peated for the other values of s.w.r. desired
y switching through the other fixed cali-
rating resistors and grease penciling the
eights of their patterns on the scope face.
ote that once the vertical gain of the scope

Exact Resis.
72

108

144
216
288
360
432

Table |—Values of Fixed Calibration Resistors
for a 72 Ohm Antenna System.

has been set at the highest VSWR level being
calibrated for, it should not be touched un-
til recalibrating for other tests.

At this point we have the scope face
calibrated vertically 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
through the use of the grease pencil s.w.r.
lines. It’s that simple!

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 attenuator
mentioned previously as an optional item
of equipment is to eliminate the error in-
troduced in this test procedure due to trans-

mission line loss. Since most decent amateur

installations have transmission line losses of
less than 1.5 db, this correction may usually
be ignored due to its introducing only an
insignificant error. However, for the purist
who wishes to correct for this factor, here’s
how to do it. The attenuator is used during
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-
tenuation should be set, therefore, for two
times the loss of your transmission line.
Calibration procedure is the same as before,
and the attenuator is then switched out of
the circuit for the actual antenna s.w.r.
measurement.
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BBC World Service-Henry Hatch
Reporting On The Joystick V.F.A.:
“| Couldn’t Believe The Wonderful

Signal!”

/

“AT.U.
_ JOYMATCH
“Type 4RF improved
version 400 w. p.e.p.,
160 thru 10, Built in
meter."”

U.S. Patent
No. 3274600

JOYSTIEK

Variable Frequency
ANTENNA SYSTEM

ZL-G DX!

Why struggle in the rat race?
Do it the easy way—with a

JOYSTICK V.F.A.!!

—Like ZL1TB (ask to see a
copy of his really escotic DX
log) or ZL4GA who works
G-DX on 80m with an
INDOOR JOYSTICK V.F.A.

READ ALL ABOUT IT!

Rush me the new brochures by Air Maill

|

I

| CALL

1 ADDRESS
i

!

i

i

i

I

CITY

ZIP CODE

PARTRIDGE ELECTRONICS LTD., Department CQB
Prospect Road, Broadslairs, Kent, England.

February, 1968

R.F.
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Hesislors
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Fig. 4—Bridge detector circuit (shown in the bloc
diagram of fig. 1). The values shown are for 7
ohm antennas.

Original Prototype

Figure 3 is a picture of HRB-Singer’
prototype antenna performance test set.
the top of the rack you will see a standar
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 1
the control center of the test set with a
other circuitry and control functions. Thi
test set’s unique feature is its ability 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 ex
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 i
provements in the performance of the a
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 o
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.




BY JOHN A. ATTAWAY,* KAIIF

] HIS 1S the season of ‘“hundreds”

n the award’s program. Last month we
warded 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

ixed No. 150 which is an even lot as well.
[he following are the new winners in the
various categories:

|

WPX S.S.B.: OE3SAA-290, WA9KQS-291, SVAW V-
92, FSAN-293, 9Q5FU-294, W4HUE-295, VE1TG-
96, LUSAH-297, VK3SM-298, WOWGQ-299,
|HB9ADE-300, VE3ELA-301.

WPX C.W.. WA9KQS-801, W9CRW-802, WI-
DMD-803, K4RDU-804, G3ESF-805, W2MBU-806,
DK 1ZQ-807, UTSHP-808, UBSIU-809, UA3GO-810,
JA3WX-811, SP650-812, SMSACQ-813, PAPMIB-
314.

WPX Mixed: W4WHF-147,
gHUU-149, CX9CO-150.

VE7TIG/VES-148,

AZ C.W./Phone: G3ESF-2353, GC4LI-2354,
P6ALL-2355, K4ZKZ-2356, UW9PT-2357, UTS5-
C-2358, UW3FD-2359, W2BAI-2360, K5TYW-
361, W6EUF-2362, G3RFE-2363, W8DCH-2364,
W9o0OU-2365, K1QZV-2366, OK1ZQ-2367, OK3-
F-2368, K2ZRO-2369, SP8AJK-2370, WO9ALI-
371.

AZ 2-Way S.S.B.: DJI2WN-486, XE2YP-487,
W2MVR-488, 11PEG-489, W6CHY-490, LA4DJ-
491, VE3IWT-492, VE3ACD-493,

S.S.B. DX Awards: 300 Countries: WABAJI-26; 200
Countries: LUSAH-146: 100 Countries: VE3JACU-
500, WA2CCF-501.

WPX Endorsement Stickers: Continent: Europe:
SM7ACB, SP6ALL, W4WHF, VEITG, W2MBU,
OK1ZQ, UTS5HP, UA3GO, SP6SO, WO9IRH,
UA3IWX. Asia: SM7TACB, W4BYU, UTSHP. North

America: W2FLD, W4BYU, WO9IRH. Africa:
SM7ACB, W4BYU. South America: WSUMR,
W4BYU. Oceania: W4BYU. Mode: Mixed: WS-

UMR-600, W4HOS-550, WO9IRH-550, SM7ACB-
500, VE71G/VES8-500, W2FLD-500. S.S.B.: F2MO-
450, W4HUE-350, VEITG-300, LU5SAH-300, W9-
WGQ-300, CX9CO-300, OE3SAA-250. C.W.: W2-
FLD-500, UTSHP-500, W9IRH-500, G3ESF-450,

* P.O. Box 205 Winter Haven, Fla. 33880.
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SP6ALL-400. Phone: WS8UMR-400. Band: 14 mc:
VEITG, UA3WX, WIIRH. 3.5 mc: OK11Q. 1.8 mc¢:
OK11Q.

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 listings. In each instance the 550
prefix point was arbitrarily selected as the
cut-oftf point. Joe Hiller, W40OPM, 1s high on
both these lists and the 2 earlier lists, and must
certainly be regarded as the world’s top prefix
chaser.

We are still working on the standard 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

Charles J. Hiller, W40OPM ........ 700
Gay Milius, W4NIJF ................ 654
George C. Banta, KISHN ........ 558

C.W. WPX HONOR ROLL

Charles J. Hiller, W40OPM ........ 800
W. W. Simpson, WSKPL ........ 800
Vincent L. Rosso, W5KC .......... 750
Michael A, Bakos, WSLY ........ 700
Charles W. Rogers, W2AIW ....
Bob L. Th. Berge, ON4QX ....
Willibald Vollkommer,
WZ2ZHO coooiieeeeeeeeveeenenannnens 653
Helmut Baumert, DL1QT ........ 651

Michael E. Bazley, G3HDA ....646
Henry Denver, VK3AHQ ........625
Sakae Kamio, JATAD ............ 624

F. D. Cawley, G2GM .............. 616
Edward Gaudet, K2ZKU ........ 616
W. J. Bergman, WOAUB ........ 614
Rudolph Staigl, OK2QK ........610
Vladimir Srdinko, OK 1SV ........ 610
Bud Frohardt, WOGFF ............ 608
Edward Goodbout, WODWQ ....
L. G. Parsons—WS5LGG ........ 605
Alex Ekblad, W2KIR ................ 600
Rune Rasmusson, SM7MS ...... 591
Domenico A.M. Marino,

ITITPAY ccnsinsisiasisnsissinsan 576
Walter W. Johler, WOUZS ........ 564
Juan B. Castanera, KP4CC ....561
Jack du Bois, K2CPR ......cuucs- 558
Chuck Banta, K1SHN ............ 556

John J. Wojtkiewicz, W3GJY ..555
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L/ st ) |
Don Miller, W9WNYV, presenting a Swan Trans-
ceiver to Paul Caboche, VQB8AD. The transreiver
was donated by DXpedition and the Long Island
DX Association for general DX use in the south
Indian Ocean area. (Photo courtesy WB2EPG).

De Extra

The Major 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 for a stormy death? A few years
ago the big DXpeditions were fun. Almost ev-
ery DXer was in favor of them, the chief op-
position being confined to rag chewers and
traffic handlers who never agree with anything
the DXers do. Today, however, this is no
longer true. It isn’t fun anymore. The DX
world is split 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.
It all started in 1955 with the appearance in
St. Thomas (KV4) harbor of a young En-
glish watchsmith named Danny Weil. After
spending most of his life at a craftsman’s
bench in the British Isles, Danny had decided
that there were better ways to use the few
years allotted to 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. Thomas
he would gravitate into the circle around
Dick Spenceley, KV4AA, DX Editor of CQ.
Dick immediately recognized that Danny’s
goals and the goals of the DX world were far
from incompatible, and in a short time a pri-
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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 of
Dick and his friends, and when Danny be:
came VP2VB/MM a fabulous career begar
which was to span the lives of 3 ships named
Yasme and innumerable brushes with death
before Danny decided to retire in the spring
of 1963. Those were surely among the mosf
exciting years in DX, as the warcry “Where’s
Danny” echoed across the airways.

The early 1960’s were also big years in the{
career of another man of dreams. G
Browning, W4BPD, was as different fro
Danny Weil as night was from day, or was
he? True, he had been in radio both commer-
cial and amateur for most of his life, and wa
a major force in DX affairs before he eve
left the U.S.A. He was a solid specimen o
the old style Southern gentleman, a differen
type of man from the young Englishman, or
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 o
going on a big DXpedition, and with the
backing of the World Radio Propagatio
Study Association embarked on a series orz
trips which, before they concluded, embraced
operation from over 100 of the rarest coun-
tries of the world. He made stops in Sikhim
Bhutan, Nepal, and even Tibet and re
China before going QRT in 1965.

A powerful drive was present in both Gu
and Danny. It was their fanatical devotion t
the DXers of the world. The DXers cam
first, selfish considerations last. The welfar
of DX 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 “letting down the hams” than|
he was over the loss of his possessions. Gus’s
efforts to keep everybody happy are legend-
ary. Nothing made him sadder than to learn
that some hardworking DXer had missed a
QSO with him at one of his rare spots. The
mid ’60’s were the years of the “Gus Watch-
ers,” another fabulous and exciting era in DX
history.

In 1963, as Danny retired and Gus gath-
ered steam, a third major force began to flex
its muscles in the western Pacific. The DX
and Contest world was startled by the fantas-
tic ability displayed at station HL9KH oper-
ated by Captain Donald A. Miller, M.D., of
the U.S. Army Medical Corps. It was obvi-
ous that Captain Miller took to DX and

See page 110 for New Reader Service



contests style operations like a fish does to
water. For sheer QSO’s per minute he had
few if any equals, so it was only natural that
Don was encouraged to undertake DXpedi-
tions in the Pacific sector. He enjoyed it,
and was only too happy to oblige, but it’s
unllkely that this was the fullfillment of any
*dreams This 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
he idealists, the Gus’s and Danny’s of the
world.

From Feb. 16-23, 1963 Don operated as
WIWNV/KG6R from Rota. He did a terri-
¢ job, and the resulting compliments only
hetted his appetite. Consequently he studied
he DXCC rules carefully with the hope of

he requirements for an all new country, and
ccording to his interpretation of the rules
e found it. Parece Vela, also known as
ouglas Reef, was an obscure island in the
orth Pacific which by Don’s measurements
as sufficiently removed from the Bonin
slands to qualify as a new country. Don
pplied for a call and, perhaps due to a
yping error, was assigned the rather bizarre
G61D 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.
They concluded that Parece Vela was a part
pof 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.” This lesson he has been
orced to relearn several times in the past
our years, but the first time is always the
orst, and this skirmish may well have
Flanted the seeds of much of the subsequent
turmoil.
| In late 1963 Don operated as
WOWNV/XU 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 vacuum left by Gus Brownings
etirement 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 which has suffered the
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nding a Pacific island which would meet .

most from this clash, more than Don, the
awards’ committee, the League, or any other
discreet entity. It’s taken the fun out of
DXing and that 1s tragic. DX should be pro-
moting international good will, and not be a
festering sore.

Up to now all we've done 1s analyze the
situation. Somebody has to come up with a
solution, and this isn’t easy when so many
people are directly or indirectly involved.
The situation requires the kind of thinking
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
should take a long look at his actions and
determine 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 solicitations 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 this “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 eliminating “honor rolls,” but this
would be going too far. A good honest race
1s 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

i "“‘irl
un. l!ﬂ '

Don, FP8DK und DJOIR, at the rig in FP8 land.

This photo is courtesy of Don’s QSL Manager,

K7GHZ, 3213 -R- St., Vancouver, WN 98663 who

reminds you to always send a self-addressed,
stamped envelope (s.a.s.e.).
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The grund old man of the Caribbean, Dick
Spenceley, KV4AA, busily filling out QSL cards at
the famous Spenceley homebrew rotating table.
The center ring of the table is rotated by a juke

box motor activated 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
situation can simmer down.

Outstanding QSL Managers

This month’s nominee for outstanding
QSLer is Arthur O. Milne, G2MI, manager
of the Radio Society of Great Britain
(RSGB) Bureau. The RSGB Bureau handles
approximately 12 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 appropriate ARRL
District Bureau.

Art Milne 1s a real O.T. in amateur radio.
He holds the unique record of continuous
membership on the RSGB 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 2MI on Nov. 24, 1924, His
first QSO was with 5QV at Clacton on 200
meters using a 120 volt dry battery to drive
a self-excited DESB 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 1mproved things tremendously, and
when he moved to Larkfield, Kent in 1932
he was on the a.c. mains and G2MI was
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soon firmly on the DX map. He well r
members when the only signals to be hear
on the 40 meter band in the early winte
evenings of 1933-35 were VKs, and he hﬁ
many QSLs to prove it.

In 1949 he built the full-sized 20 meter T«
tary beam and wooden lattice tower whic
are familiar to many as the frontispiece
the RSGB Handbook. In that same year P
was awarded the ROTAB (Royal Order «
Transatlantic Brasspounders) Trophy f
consistent DX, and in 1953 he received t
Calcutta Key for his contribution to intern:
tional understanding through the medium c
amateur radio.

From 1950 when he attended the I.A.R. l
reunion in Paris, until the Region I meetin
in 1958, Art Milne was Secretary of tk
Region I Division of LA.R.U. and saw
through its formative years. He travele
widely throughout Europe in the interest
amateur radio laying the foundation up
which the present virile organization no
stands. There is no doubt, however, th
G2MI 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
neering Department where he i1s concern
with the welfare of technical visitors a
trainees who come to the post office from
over the world for information 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 G3UMI, the Cur
tor of the R.S.G.B. Recorded Tape Librar
At 60, G2MI 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

WI1BB and 160 meter enthusiasts EVEl‘jl
where are sending bouquets to Jaj
DIL9KRA, who recently made the first ev
top band QSOs from Easter Island, CEQP
and Senegal, 6WS8CW. Jan, a pilot f
Lufthansa, flew to Easter Island in mi
September and made the first CEQ/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,*
| W2AEF

' ]-H‘E discussion regarding the sur-

ace area of quad antenna and the required
ower ratings, in the SIMON SAYs column for
uly '67, evoked considerable interest. We
hall, therefore, start off this month’s Q AND

column with some comments received in

e mail. These are as follows:

“In the July 1967 issue of CQ you gave the
quations for calculating the ‘wind area’ of a
uad antenna. I feel you made several
Listakes in analyzing the problem.

First of all, the wind area the manufac-
urer gave is not the surface area, but the
rojected area of an equivalent square ele-
nent. The (24) (.707) factor is the derat-
ng factor for a cylindrical element. In other
vords, the wind area of the boom in your
xample 15—

A = BL (%25) (.707),
vhere B and L are in feet and A4 is in feet 2.
Your figure for A 1s—
A = = BL (%5) (.707)
vhich results in an answer which 1s 3.14
imes too large.

Secondly, a radio tower’s weakest point is
L‘s ability to withstand the moment due to
he wind force. Regardless of how many
rusts there are from various directions, it is
he resultant wind force that matters. Your
inalysis assumed the wind was blowing
1ormal to the boom and normal to the ‘face’
f the quad (parallel to the boom). The
r741t::rrm:atl practice is to calculate the wind
irea normal to the boom and normal to the
ace and then take the higher figure.

Finally, you can forget about the wind
wrea of the wire, because it is insignificant
tompared to the boom and elements
spreaders).

LTfnr:hni»:::?.l Director, CQ.
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If you want the straight scoop on these
calculations, ask the various tower manu-
facturers and antenna (beam) manufac-
turers. Your article may have convinced the
questioner that a 2-element Quad isn’t safe
to use with the particular tower he was con-
sidering. Actually, the Quad is well under
the 7.2 square feet.”

James H. Okubo
529 Kevin Way
Placentia, Cal. 92670

“Referring to your calculations of wind
areas of antennas in July CQ:

According to the EIA Standard RS-222,
‘Structural Standards for Steel Transmitting
Antennas, Supporting Steel Towers’, the
wind pressure is applied to the projected (not
surface) area of the structure with a factor
of =, such that the tower in question is en-
tirely adequate. However, the tower’s
geographical location is also important as
pointed out in the above standard, since the
applied loading may be 30, 40 or 50 pounds-
per-square-feet in various parts of the coun-
try. The rating from the manufacturer must
specify at what wind pressure the tower will
handle 7.2 square feet (this is usually 30
P.S.F. x 24 for cylindrical surfaces).”

G.A. Cutsogeorge, W2VIN
R.D. #1—Box 659A
Princeton, N.J. 08540

“The article in July issue on quad antenna
area left me a little fuzzy on why the surface
area rather than the projected area of each
component is considered for wind load.

The other reason that prompted me to
drop vou 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 engineer, with cobwebs, and one
who has become somewhat rusty on mo-
ment-area diagrams, etc., and am now in the
process of reviewing the basic fundamentals.
However, 1 am sincerely interested in the
technical design of towers, their associated
footings and related loadings 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 some good technical books devoted
to this field.”

William H. Duffey, W8YPM
428 Fifth Street
Fairport Harbor, Ohio 44077
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AF. Osc # 1 N

100- 6004
1200c.p.s.

Two-Tone
! > Qu'tput
27K

A.F. Osc. #2 AAA, 4

100-60040
1200c.p.s.

Fig. 1—Isolating network for the prevention of
modulation by one a.f. oscillator upon the other
when they are used to provide a two-tone test
signal. The use of a separate low-pass filter at
each oscillator also is desireable to attenuate the
2nd and other oscillator harmonics. This will
minimize the possibility of a harmonic from one
oscillator mixing with the fundamental of the
other oscillator, which could otherwise result in
the appearance of odd-order |.M. on a spectrum
display.

We wish to express our thanks 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.

Two-Tone Ripple

QuesTioN: What is the cause of jitter or
ripple on a two-tone test pattern.
ANSWER: Jitter that is mainly distinguished
at the crests of a two-tone envelope pattern
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 changes during
modulation, as often occurs. This 1s how it
was confirmed that the carrier suppression
deteriorated, rather than the 3rd order I.M.,
at fig 4H shown on page 31 of this issue.

Two-tone displays with ripple that appears
to travel along the edges of the envelope gen-
erally is caused by the difference frequency
between the two test tones that in turn pro-
duces 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 10-cycle beat with the 1000 c.p.s.
tone. (1000 — 990 = 10).

These effects can be minimized by select-
ing the test tones so that the “secondary”
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beat is quite high, 100 c.p.s. or so. About
3:5 ratio, such as with 1200 and 2000 c.p.!
tones, usually works out quite well, but eve
so, a slight readjustment may be required fo
the frequency of one tone. Selection of
different sweep rate also may be needed.

The 1 and 2 kc tones used for the spec
trum displays on pages 30-31 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 differentiated b
tween the unwanted-sideband tones, the I.
products and the carrier.

Ripple also may be due to intermodulatio
between the two a.f. oscillators. This gene
ally can be avoided by the use of an isolati
network between the outputs of the oscill
tors as shown at fig. 1.

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 adjusted so that the output from each,
the stage on which the observation is bei
made, is equal. This is indicated when t
negative peaks, at the center of the hor
zontal axis for the pattern, come togethe;

ICD Mystery

QuesTioN: What does ICD stand for on t
cover of CQ Magazine?

ANSWER: 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 an 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?
ANSWER: Yes, increase the time constant b
connecting a large-size electrolytic capacit
across the meter after the rectifier. This wi
steady the pointer and average out the rea
ings. We have had good results doing this o
a v.o.m., such as the RCA WV-38A, with
1000 mf 15 v. electrolytic connected direct
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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@SWAN :f.-f.a'f.rf.-r.ffff;.#;.r.r 3
| \ - '
| W
‘ LOBK it your low Monthly Payment J \
AFTER JUST 5 DOWN Y | |
N | \
\) )
SWAN 350 80- I0m Transceiver ..... (14.98) $420.00 ) B
SWAN 500 80- |I0m — Deluxe........ (17.69) 495.00 A\
SWAN 250 ém Transceiver.......... (11.55) 325.00 & A
Mark Il 80- I10m Linear — with tubes (|4 08) 395.00 § X
Power Supply for Mark |l Linear ...... (8.30) 235.00 {
| 17XC AC Supply w/spkr. in cabinet. .. ... .. 95.00 N Y
14-117 12v DC Supply w/Cable .. .......... 130.00 | | - N
405X MARS Oscillator - less crystals . . ... .. 45.00 § I:Turchase "ny nCw S'-'Ean I‘IEHSCEI\-EI 8
406B Small Phone Band VFO .. .. ... ... ... 75.00 & linear at the regularprice with notrade-in §
410 Full-Coverage YFO ................... 95.00 & and you may take a $50.00 Credit toward X
210 6 Meter VFO. .............c.0iene. 120.00 £ the purchase of any other merchandise.
V-1 PIgln VOR. oo vsivin cossid ve vy v 35.00 \
SSB-2 Selectable Sideband kit for 350....... .00 YT SR N NN R NLTNGERONGT G
22 Dual VFO Adaptor . . ................... 25.00
100 ke Calibrator kit for 350................ 19.50 @W 70@ W
500 ke Calibrator kit for 250................ 19.50
RC-2 Mobile Remote Control kit............ 25.00 W M ad /
45 Swantenna — manual . .................. 65.00 *
55 Swantenna — Remote control . ........... 95.00
Custom Contour Bumper Mount. .. ........... 24.95
Kwik-On Antenna Connector. . .............. 3.25 TRADES 27
NOTE: Above are listed the “Standard - Everyday” .
Swan Products -~ Below are listed some Special GET OUR
Purpose items:
14X |12v DC Module/cable. ................ $ 65.00 DEAL TODAY!
I4XP As above, but Positive Ground. . . . .. .. 70.00
117X Basic |17v AC Supply ONLY......... 65.00 Use Handy
230X Basic 230v AC Supply ONLY......... 75.00 Coupon
117 or 230vac Line Cord (specify) .......... 5.00 Below
8' Cable w/ plug (Supply to Transceiver) .. .. 3.00 ,
Cabinet w/Speaker & AC Line Cord . ........ 30.00 ey Stemman. WIDIA rﬁ;” ol ol i
230XC 230v AC Supply, speaker & cabinet .. 105.00 . '
14-230 |2v DC Supply w/230v Basic........ 140.00 |y = = = =5 = -
¥ To: AMATEUR ELECTRONIC SUPPLY
i 4828 West Fond du Lac Avenue g
STAY ON THE AIR PLAN i Milwaukee, Wisconsin 53216 C-2
¥ | am interested in the following new equipment: i
When trading with Amateur Electronic i I
Supply, you may use our STAY-ON-THE- i B!
AIR PLAN — which enables you to keep J | have the following to trade: (what's your deal?) i
your trade-in until your new equipment 7 i
arrives. . .Lose no operating time! M a
i Ship me the following New Equipment. 5
Another reason for doing business with AES i §
i i
B 1 enclose $ | will pay balance (if any) B
AMATEUR : [JCOD []lyear []2years [] 3years :
ELECTRONIC u- !
= SUPPLY  nws :
(/‘/e . | 4828 West Fond du Lac Avenue 3 City i
~ / Milwaukee, Wisconsin 53216 & 4
@ Phone (414) 442-4200 B state — Zip a1
MILWAUKEE STORE HOURS: Mon & Fri - 9 am to 9 pm: b
Tues, Wed, Thurs - 9 am to 5:30 pm; Sat - 9 am to 3 pm I-----------------.
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7:13 February, “Story of The

Month” on Rod, WO9CMUC, after this data on
awards issued. Mixed USA-CA-2500 awards
went to Earl, W7KOI (1st to the 7th dis-
trict); Robert, WBUPH; and Jim, KI1QZV,

who also received a 2000 award and a 1500

award. John, W50YG received a USA-CA-
2000 award endorsed ALL A3A. Mixed
USA-CA-2000 - awards went to Walt,
WA2HGL: Bill, K4ISE: and David,
WS5PWG/W4SKI. Mixed USA-CA-1500
awards went to Dave, K100J; Henry,
K7NHG: and Paul, WOPLN. A USA-CA-
1000 award, endorsed ALL A-1, went to
Ram. PYSASN., this i1s the first award to a
PY. Frank, WABWOILYV received a USA-CA-
1000 award endorsed ALL A3A, and mixed
USA-CA-1000 awards went to Dave,
K100J; and Phillip, WAOEVO. Jerry,
WB2FEQ received a USA-CA-500 award
endorsed ALL 50 MC A-3: one endorsed
ALL A-3 went to Betty, KEVCB. USA-CA-
500 awards endorsed ALL A-1 went to
Josef, OK3DG; Bob, WB2NSD; and Ram,
PYSASN. Mixed USA-CA 500 awards went

* 103 Whittman St., Rochelle Park, N.J. 07662.
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BY ED HOPPER,* W2GT

to David, WA2CCF/WA2UZH: William,,
K4GHR: Russ, WB6HCQ:; Phil, K6UVI/7:|
Wille, OA4PF (lst to an OA); and to The!
International Amateur Radio Club nf&
Geneva, 4UI1ITU. |

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 1917. He was licensed in
1922 as 9EFG and 1CCB, and operated 1YB
as a founding member of the Dartmouth
College Radio Club. They built a club house
and erected radio towers atop the Physics
building and handled a lot of traffic with an
impressive rotary spark gap transmitter.

There was a lapse of activity during his
years at Rush Medical School, internship
and two years graduate work in dermatology
at the University of Pennsylvania, plus an-
other vear and one half at clinics abroad.

In 1939, Rod was relicensed, as, WOCMC,
and received his Advance Class license 1n
1952.

His many and varied activities include and |
have included: A period of message handling
1948-1950 on TLK, TLJ, ILN plus assorted

schedules and making BPL seven times.

USA-CA HONOR ROLL

2500 1500 500
W7KOI ....19 K1QZV .... 62 WB6EHCQ .636
WeUSH . 20 K100J .... 63 CY2"5 ...€37
K1QZV ....21 W@PLN ... 64 WB2NSD .638

2000 KINHG ... 65 K8vCB ...639
K4ISE ....37 1000 OA4PF ...640
W50YG ....38 K100J ....118 WA2CCF/ 641
K1QZV ....39 WA@EVO ..119 WA2UZH
W5S5PWG/ ...40 PY5ASN ..120 K4GHR ...642

W4SKI WA@ILV ..121 PYS5ASN ..643
WA2HGL ...41 K6UVJ/7 ..644

WB2FEQ ..645
4U1ITU ...646




Member of North-western University Medi-
cal School Faculty since 1937. Treasure of
the North Suburban Radio Club (now de-
funct) for several years, loyal and con-
tinuous supporter of CQ and QST over the
years. Participation as ORS in CD, Field
Day and YLOM contests. In YLOM con-
tests, made Ist place once, top district OM
score twice and 3rd place twice. Has 20
w.p.m. CPC, member of QCWA, OOTC,
ARRL, DXCC (Fone, c.w., and s.s.b.),
YLWAS, YLCC 900, Al Op, ISSB, RCC
and etc., Greatly enjoys county hunting and
has made so many many good friends this
way. Collects Doctors (QSOs)—has 191
confirmed in 42 states and 16 countries and
on RTTY has 43 states and 14 countries.

Other interests include: photography,
cycling, traveling, oenology and revolver
target shooting.

Rod is married and has two married
children and two grand-children, but Rod 1is
the only ham in the family.

Rod’s vocation is practicing Dermatology
in Evanston, Illinois and he has been a
member of the American Medical Associ-
ation Radio Communications Committee
since 1957.

The USA-CA record of WOCMC is: #46
USA-CA-500 in December 1961: #35 USA-
CA-1000 in April 1964; #18 USA-CA-1500
in August 1964—all these later received
ALL 7 mc s.s.b. endorsement. In May 1965,
USA-CA-2000 #20 was earned and #17
USA-CA-2500 in September 1966.

As this is being written, Rod’s confirmed
county total has reached 2777.

Although the accompaning photograph
shows a Johnson KW final, this has recently
been replaced by a BTI LK-2000.

Letters

Don, W7IUO, writes: “I will be pleased to
sked county hunters on 160 meters from
Franklin county, Idaho.

From ARS _____ToARS
Cont QS0 On M While Operating
2x5SR AM CW RTTH Fixed Portable Mobile
From the lollowing locahons
Date GMT RsT City State County
Remarks
Signature

The Original County Hunter QSL

To —

HANK DOELL, WB2RMM

2k MARTIN STREET

ROCHESTER., NEW YORK 11605

To WBZRMM —

Thip will confirm our QS0

Date

At GMT
Band

M odde

RS(TH

QTH

County
Signed
Call

WB2RMM QSL.

I am working toward your USA-CA on
80 and 160 meters, which 1s more of a
challenge.

Am QRP, 75 watts, and operate c.w. only.
Write, Don. H. Strong, W7IUO, 239 S.
Second W., Preston, Idaho 83263.”

Phillip, K6UVJ/7, writes: “Here 1s my ap-
plication for USA-CA-500.

You will note that most of the contacts
were made since Dec. 1966 (Yes, he also
included the dates, Ed.).

When I returned from Germany in Jan.
'65, I started working county hunters from
my mobile and ended up working them from
coast to coast. At first, the idea of collecting
counties myself didn’t appeal to me too
much, but I had a lot of fun giving counties
to the others. Then in Dec. '66, 1 brought the
rig into the house and happened to run
across some of the boys on 20 meters. 1 soon
started checking into the Independent
County Hunter Net and decided to go ahead
and collect counties too. I figured it would

5130 Gahan Ave, RR2 KENT COUNTY  Rockford, Mich. 49341

WOS

_Award Number

Thie "WORKED ONE STATION AWARD" lssued to

For having worked and QSL'd WHRJD, a Est On
/ Your. _ Mc. signals  using

transmissions were R S T

lssued this day of — 9
13

NS s pRsmi @ Fobp wmfow smw

Worked One Station Award
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Effective March 1, 1968 CQ’s domestic subscription rates will be increased
as follows:

These increases are forced by an overall increase in postal rates as well as
new printing costs.

We are making this announcement well in advance to allow loyal CQ readers
to get in on the old rates of $5.00 for 1 year; $9.00 for 2 years and $13.00
for 3 years while there’s still time.

It you are currently a subscriber, you will be permitted to extend your sub-
scription if we receive your order by March 1st.

Readers can look forward to many more improvements and even more
changes in the months ahead. If you think CQ is colorful now—just wait!
But don’t put off sending that order in before the deadline.

P.S. The above rates will also apply to foreign subscribers.

© 000000 00OCEOCOCOOLOOOOOEO® O (

New Subscription. Start with the issue.

1 Renew or extend my present subscription,

Name Call

Address

City State Zip

80 @ CQ e February, 1968 See page 110 for New Reader Service



pnly take a month or two to get 500.
It took me about six months of every
inute of spare time available to get 500
ounties. It also took about $40.00 in QSLs,
stage, 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
yoming.”
im, K1QZV, writes: “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
uite some time. On 10 they are mostly old-
imers who wait for this band to become
ctive each sun-spot cycle. I think it would
¢ a good idea for the hunters to check
hese other bands.
Although I have been going through post-
ge and QSLs like they have been going out
f style, it has paid off. I estimate I have
nt out over 2000 QSLs since January 1967.
I have added another person to the list
ho desire to see me complete this award,
long with the XYL, it is the mailman,
[ ... . He stopped me a short time ago
pnd asked what 1 was doing now, especially
ifter the great influx of mail. He told me a
oute is determined by how much mail they
arry, not by any physical breakdown. He
aid if he had ten more customers like
yself, it would constitute a seperate route.
sure enjoyed this story—wish others than
st General Licensed Hams could sign the
nclosed affidavit, the mailman would be the
est person to vouch forit .. Hi. . ...
Have been corresponding with WB6GF]J,
ho is now KH6GJW, trying to work out
omething from Kalawao county, will keep
'ou informed.
Have 1800 now, so I will close this letter
Ind turn on the receiver and try for a few
nore”.

The QSL Problem

The QSL problem has always been with us
tnd will continue to plague us. Thus, any
int or information to help solve this prob-
m, is a step in the right direction.

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
formation on the QSO and then mail it to
e station worked. He just checks the QSO

T dseas o WH f—

RAIOWEZGT

- HAM HEAVEN

- -, s, ————— N

B —— - —

Ham Heaven Certificate

data against his log, signs the QSL and drop;
it into the nearest mail box. This saves him
a lot of work and makes him much more
willing to QSL. These QSLs can be obtainel
from CIliff Corne, K9EAB, 711 West Mc-
Clure Ave., Peoria, Illinois 61604 for $3.50)
for 500, postage paid in the USA.

Hank Doell, WB2ZRMM, also designed hi;
own QSL with his name and address already
printed on one side and the proper places fo-
all QSO data on the other 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, of
course). This station operator checks the
QSO data against his log, signs the QSL and
drops it into the nearest mail box.
Clarence Polmanter, W8BJD, designed his
own QSL like a small award and calls it
Worked one Station Award. Athough this is
not original with “Red"”, it is still a fine ide:
and should interest the amateur who receive;
it, and hopefully arouse enough interest to
have him send a QSL in return.

DR. F. M. Wentz, WSEEQ, issues and un-
usual Award for each QSO. Dr. Wentz is the
Pastor of the St. Paul's Methodist Churcl
of Montpelier, Ohio, so naturally his award
should be of a religious nature. The awarl
will admit you to Ham Heaven. It states that
the sender of the certificate is already in
Ham Heaven, highly recommends it. and
therefore desires to enable a few privilegec.
friends to join him. It lists many desirabl:
features of Ham Heaven, such as No bai:
needed for fishing; no work—just loaf, and
etc., It ends by saying that admission is free,
but a small charge is levied for new wings
each year, this being the closest thing to a
tax. (I am happy and pleased to find that
Dr. Wentz has such a fine sense of humor
and I sure want a QSO with him so I can
qualify for his award, Ed.).

Notes
Thinking about QSLs, I must say that :

[continued on page 102]
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|
Propagation

BY GEORGE JACOBS,* W3ASK

EGINNING about the middle of
February, and continuing through March
and early April, a noticeable seasonal 1m-
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
circuits mainly between the United States
and South America, Africa, Australasia,
parts of Asia and the Antarctic.

During the daylight hours, optimum pro-
pagation conditions are expected on 15 me-
ters during February. The band is forecast
to open to all areas of the world during this
period, often with exceptionally strong sig-
nal levels and little fading or noise. The 10
meter band is expected to be a close runner-
up with excellent openings forecast to almost
every area of the world during the daylight
hours. A fewer number of openings to Eu-
rope and the Far East on this band is ex-
pected to be balanced by improved conditions
to almost all areas in the southern hemi-
sphere. With the number of daylight 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 DX
propagation conditions are also forecast for
20 meters during the sunrise period, and
during the late afternoon hours.

During the early hours of darkness, both
15 and 20 meters are expected to share
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 the
south. Later in the evening, 20 meters
should stand out by itself as the optimum
band, with excellent openings forecast to

* 11307 Clara Street, Silver Spring, Md. 20902.
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LAST MINUTE FORECAST

Day-to-Day Conditions and Quality for February

Forecast Rating & Quality

Days 4) 3) @) (1)

29
Normal: 2-3, §. 7-8, 10-11, C C-D D E

13-14, 16, 18, 20, 23-125,

27

Below Normal: 1, 6, 12, 19, A-B B-C C-D D-E
22, 26, 28

Disturbed: 21 A A-B B-C C

How To UseE THESE CHARTS

The following is an explanation of the symbols
shown above, and instructions for the use of the
CQ propogation predictions: '

1—Enter Propogation Charts on following pages
under appropriate band and distance or geographical
area columns. Read predicted times of band openings
at intersection of both columns. _

2—Following each predicted time of band opening
is a forecast rating which indicates the relative
number of days the band is expected to open during
each month of the forecast period. The higher the
rating, the more frequent the opening, as follows:
(4) band open more than 22 days each month; (3)
between 14 and 22 days; (2) between 8 and 13
days; (1) less than 7 days. :

3—With the forecast rating noted above, start with
the numbers in parentheses at the top of the *“‘Last
Minute Forecast'' appearing above., Read down the
table for a day-to-day forecast of propogation con-
ditions in terms of Above Normal (WWV rating
higher than 6); Normal (WWYV rating 5-6); Below
Normal (WWV rating 4); Disturbed (WWYV rating
less than 4). The letter symbols (A-E) describe
reception conditions (signal quality, noise and fading
levels) expected for each day of the month and
have the following meanings: (A—excellent opening
with strong, steady signals; B—good opening, moder-
ately strong signals, little fading and noise; C—fair
opening, signals fluctuating between moderately
strong and weak; D—poor opening, signals generally
weak with considerable fading and noise; E—poor
opening, or none at all.

4—This month's DX Propogation Charts are based
upon a transmitter power of 250 watts c.w.; 500
watts s.s.b., or 1000 watts d.s.b., into a diopole
antenna a gquarter-wave above ground on 160 and
80 meters, a half-wave above ground on 40 and 20 |
meters. and a wave-length above ground on 15 and
10 meters. For each 10 db gain above these reference
levels, reception quality shown in the *Last Minute
Forecast” will improve by one level; for each 10 db |
loss, reception will become poorer by one level.

S—ILocal Standard Time for these predictions is
based on the 24-hour system.

6—The Eastern USA chart can be used in the 1,
The Central USA Chart in the 5, 9, and @ areas,
2, 3, 4, 8, KP4, KG4 and KV4 amateur call a-eas;
and the Western USA Chart in the 6 and 7 areas.
The Charts are valid through Mar. 31 1968, and are
prepared from basic propogation data published
monthly by the Institute For Telecommunication
Sciences And Aeronomy of the U.S. Dept. of Com-
merce, Boulder, Colorado. |

almost every world area. During the late
evening and early morning hours, god D

propagation conditions are also forecast fo
40 meters, with excellent openings expecte
to many areas of the world. Some DX 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 all corners of the worl

See page 110 for New Reader Servic



during a period of an hour or two.

Sunspot Cycle

A monthly mean sunspot number of 92
was reported for November, 1967 by the
Swiss Federal Solar Observatory, the world’s
flicial keeper of sunspot records. This re-
sults in a running smoothed sunspot number
of 83 centered on May, 1967, as the present
unspot cycle slowly climbs towards a maxi-
mum value. A smoothed sunspot number of
106 is forecast for February, 1968.

FEBRUARY & MARCH 1968
Time Zone: EST (24-Hour-Time)

Eastern USA To:
T

40/80
Meters

17-18 (1)
18-19 (2)
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Guam & 11-12 0 [ 0809 M [ 1820 (1) [ 01-02 M
Pacific |12-14 (2) | 09-12 (2) | 20-22 (2) | 02-03 (2
Islands |14-16 (1) | 12-16 (1) | 22-00 (3) | 03-05 (3)
16-17 {2; 16-18 (2) | 00-02 () | 05-07 (2)
17-19-(3) | 18-21 (3) | 02-05 (3) | 07-08 (1)
1920 (2) | 21-22 52) 05-07 (2) | 02-03 (1)*
20-21 (1) | 22-23 (1) | 07-09 (4) | 03-05 (2)*
09-10 (2) | 05-06 (1)*
10-12 (1)
Austra- |09-11 (1) | 08-09 (1) | 02-07 (2) | 03-05 (1)
lia & |15-16 (1) | 09-11 (2) | 07-09 (3) | 05-07 (2)
New |16-17 (2) | 11-16 (1) | 09-10 (2) | 07-09 (1)
Zealand |17-19 (3) | 16-18 (2) | 10-13 (1) | 04-05 (1)
19-20 (2) | 18-20 (3) | 13-15 (2) | 05-06 (2)
20-21 (1) | 20-22 (2) | 15-19 (1) | 06-07 (1)
22-23 (1) | 1922 (2)
. _ 22-02 (3)
North- |07-08 (1) | 0607 (1) | 06-08 (4) | 18-19 (1)
ern & |08-09 (3) | 07-08 (2) | 08-10 (3) | 19-20 (2)
Central |[09-11 (4) | 08-10 (4) | 10-15 (2) | 20-03 (3)
South [11-13 (3) | 10-15 (3) | 15-18 (3) | 03-05 (2)
America|13-16 (4) 15-18 (4) | 18-00 (4) | 05-07 (1)
16-17 (3) | 18-20 (3) | 00-03 (3) | 19-21 (1)
17-18 (2) | 20-22 (2) | 03-05 (2) | 21-02 (2)
18-19 (1) | 22-01 (1) | 05-06 (3) | 02-06 (1)
South- |07-08 (1) | 06-07 (1) | 15-16 (1) | 1921 (1)
ern 08-10 (3) | 07-10 (2) | 16-17 (2) | 21-03 (2)
Brazil, [10-14 (2) | 10-14 (1) | 17-18 (3) | 03-06 (1)
Argen- [14-15 (3) | 14-15 (2) | 00-02 (3)
tina, |15-17 (4) | 15-19 {4; 18-00 (4) | 21-05 (1)*
Chile & |17-18 (2) | 19-21 (3) | 02-04 (2)
Uru- |18-19 (1) | 21-23 (2) | 04-05 (1)
guay 23-01 (1) | 05-07 (2)
| 07-09 (1)
Mc- 14-16 (1) | 14-16 (1) | 17-19 (1) | 22-00 (1)
Murdo [16-19 {2; 16-18 (2) | 19-21 (2) | 00-03 (2)
Sound, [19-20 (1) | 18-21 (3) | 21-04 (3) | 03-05 (1)
Antarc- 21-22 (2) | 04-06 (2)
tica 2223 (1) | 06-08 (1) |

Time Zones: CST & MST (24-Hour Time)
Central USA To:

- 1
10 15 20 40/80
Meters Meters Meters Meters
Western|08-10 (1) | 07-08 (1) | 23-06 (1) | 17-19 (1;
& 10-13 (2) 08-09 (2) 06-09 (2) 19-23 (2
Central |13-14 (1) 09-13 (3) | 09-11 (1) 23-02 (1)
Europe 13-14 (2) | 11-13 (2) | 20-21 (1)
& North 14-15 (1) 13-17 (3) 21-22 (2)
Africa 17-19 (2) | 22-00 (1)
19-22 (1)
2223 (2) |
North- [08-12 (1) | 06-08 (1) | 20-22 (1) | 19-01 (1)
ern 08-12 (2) | 22-00 (2) 20-23 (1)*
Europe 12-13 (1) | 00-06 (1)
& Euro- 06-08 (2)
ean | 08-12 (1)
SSR 12-14 (2)
14-16 (3)
! 16-20 (2)
Eastern [08-12 (1) | 07-08 (1) | 06-13 (1) | 19-22 (1)
Mediter- 08-09 (2) | 13-16 (2) 20-21 (1)
ranean & 09-11 (3) | 16-18 (3)
Middle 11-12 (2) 18-19 (2)
East 12-13 (1) | 19-21 (1)
21-23 (2)
23-01 (1)
West & |(08-09 (1) 07-10 (1) 10-12 (1) 18-19 (1)
Central |09-11 (2) 10-12 (2) 12-15 (2) 19-21 (2)
Africa |11-13 (3) | 12-14 (3) | 15-17 (3) | 2100 (1)
13-16 (4) 14-17 (4) | 17-20 (4) 20-22 (1)
16-17 (3) 17-18 (3) | 20-22 (3)
17-18 (2) | 18-20 (2) | 22-00 (2)
18-19 (1) 20-21 (1) | 00-02 (1)
East 08-10 (1) | 07-10 (1) | 10-14 (1) 19-21 (1)
Africa |10-14 (2) 10-12 (2) | 14-16 (2) 20-22 (1)*
14-16 (1) 12-15 (3) | 16-20 (3)
15-17 (2) | 20-22 (2)
17-18 (1) | 22-00 (1)
South 07-09 (1) 06-10 (1) 10-13 (1) 19-22 (1)
Africa |09-10 (2) | 10-12 (2) | 13-15 (2) | 20-21 (1)*
10-13 (3) 12-13 (3) | 15-16 (3)
13-14 (2) 13-15(4) | 16-18 (4)
14-15 (1) 15-16 (3) 18-20 (3)
16-17 (2) | 20-22 (2)
17-18 (1) | 22-00 (3)
00-02 (2)
02-04 (1) |
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Central [07-09 (1) 1) [06-07 (1) | 0507 (1)
& 18-20 El} 2) | 07-09 (2) | 1921 (1)
South ) | 09-11 gl)
Asia ) | 17-19 (1)
19-20 (2) | 19-21 (2)
) _ 21-22 (1)
South- [09-10 (1) | 07-08 (1) | 20-22 (1) | 03-07 (1
east 10-12 (2) ) | 22-00 (2) ()
Asia 12-14 51) ) | 00-06 (1)
16-17 (1) ) | 06-09 (2)
17-19 (2) ) | 09-11 (1)
19-20 (1) ) | 13-15 (1)
. 20-22 (1) |
Fa: 15-16 (1) ) | 03-06 (1) 03-08
East 16-17 (2) ) | 06-09 (2) | 05-07
[17-18 (3) ) 1 09-12 (1)
18-19 (2) | 17-20 (3) | 19-21 (1)
19-20 (1) ) | 21-22 (2)
21-22 (1) | 22-01 (3)
01-03 (2)
Guam, [10-11 (1) | 08-09 18-20 (1) | 22-00 (1
Pacific |11-13 (2) | 09-12 20-22 (2) | 00-01 (2
Islands |13-15 (3) 22-00 (3) | 01-06 (3
& New |15-17 (2) i 00-03 (4) | 0607 (2
Zealand |17-19 (3) 03-05 (3) | 07-08 (1
19-20 (2) | 22-00 05-07 (2) | 00-02 (1
20-21 (1) 07-09 (3) | 02-05 (2
09-10 (2) 05-07 (1
| 10-11 (1)
Avustra- [08-11 5]) 07-08 05-07 (2) | 02-04
lia 13-14 (1) 07-09 (3) | 04-06
14-15 (2) 09-12 (2) | 06-07
15-18 (4) 12-14 (1) 07-08
18-19 (3) 14-16 (2) 04-05
19-20 (2) 16-20 (1) 05-06
20-21 (1) | 18-20 20-22 (2) | 06-07
20-22 ( 22-02 (3)
22-00 ( 02-04 (4)
00-01 ( 04-05 (3)
North &]06-07 (1) 06-06 ( 02-07 (2) 18-19
Central |07-08 (3; 06-07 ( 07-10 (3) 19-20
South |08-11 (4 07-10 ( 10-15 (2) | 20-02
Americalll1-13 (3) 10-14 ( 15-17 (3) | 02-04
13-16 (4) 14-18 ( 17-00 (4) 04-06
16-17 53} 18-20 ( 00-02 (3)
17-18 (2) | 20-22 ( 21-02
18-20 (1) | 22-01 ( 02-05
Brazil, |06-08 (1) | 06-07 ( 13-15 (1) | 19-20
Argen- |08-09 (3) | 07-10 ( 15-16 (2) | 20-02
tina, 09-13 (2) ( 16-18 (3) 02-05
Crile & |13-14 (3; ( 18-00 (4) | 21-03
Uru- 14-16 (4 ( 00-02 (3)
guay 16-17 (3) ( 02-06 (2)
17-18 (2; ( 06-08 (1)
18-19 (1 (
_ | 23-01 (
Mc- 11-14 (1) | 13-16 ( 16-19 (1)
Murdo |14-18 (2) ( 19-20 (2) | 01-04
Scund, |18-20 (1) ( 20-03 (3) | 04-06
Antarc- 21-22 ( 03-07 (2)
tica 22-23 ( 07-10 (1)

Time Zone: PST (24-Hour Time)

Western USA To:

[ 10 20 40/80
Meters Meters Meters Meters
Western|08-11 (1) | 07-08 ( 00-06 (1) 18-00 (1)
E irope 08-09 ( 06-08 (2) | 20-22 (1)*
& North 09-11 08-11 (1)
Africa 11-13 (2)
13-15 (3)
15-19 (2)
19-22 (1)
- | 22-00 (2)
Ceantral |08-10 (1) 8 (1) 20-22 (1)
& 1 (2) | 22-01 (2)
North- 3(1) | 01-06 (1)
ern 06-08 (2)
E irope 08-10 (1)
& Euro- 10-12 (2)
p an 12-14 (3)
LSSR 14-16 (2)
- | 16-18 (1)
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Eastern [08-10 (1) [ 07-08 (1) [ 07-12 (1) | 18-21 (1)
Mediter- 08-10 (2) | 12-15 (2)
ranean & 10-12 (1) | 15-18 (1)
Middle 19-21 (1) | 18-22 (2)
_I.E_ast B ‘ ~ ] 22-02 (1)
West & |08-09 (1) 07-10 (1) 10-12 (1) 18-22 (1
Central [09-12 (2) [ 10-12 (2) | 12-14 (2) 52
Africa |[12-14 (3) | 12-14 (3; 14-16 (3)
14-16 (4) | 14-17 (4) | 16-20 (4)
16-17 (3) 17-18 (3) | 20-22 (3)
17-18 (2) 18-19 (2) | 22-23 (2)
18-19 (1) | 19-20 (1) | 23-00 (1)
South [08-09 (1) | 06-10 (1) | 06-13 (1) | 1922 (1)
Africa (09-11 (3) 10-12 (2) | 13-15 (2) 20-21 (1)*
11-12 (1) | 12-14 (4) | 15-18 (3)
14-15 (2) | 18-19 (2)
15-16 (1) | 19-21 (1)
21-23 (3)
23-00 (2)
| | 00-02 (1)
Central [17-19 (1) 07-08 (1) | 05-07 (1) 05-07 (1)
& 08-10 (2) | 07-09 (2)
South 10-11 (1) | 09-11 (1)
Asia 16-17 (1) | 17-19 (1)
17-19 (2) | 19-21 (2)
[ 19-21 (1) | 21-22 (1)
South- [08-10 (1) 0708 (1) | 2200 (1) 02-07 (1
east 14-15 (1) 08-10 (3) | 00-07 (2) 04-06 (1)*
Asia 15-16 (2) | 10-12 (2) | 07-09 (3)
16-18 (3) 12-17 (1) | 09-11 (2)
18-19 (2) 17-20 (2) | 11-15 (1)
.19' 0 (1)__ 20-00 (1) i
Far 13-14 (1) 07-12 (1) | 11-21 &l) 00-02 %l)
East 14-16 (2) 12-15 (2) | 21-22 (2) 02 -04 (2)
16-17 (4) 15-17 (3) | 22-03 (3) | 04-08 (l;
17-18 (3) 17-19 (4) | 03-06 (2) 02-06 (1)*
18-19 (2) 19-20 (3) | 06-08 (3)
19-20 (1) 20-21 (2) | 08-11 (2)
21-22 (1) |
Gua_m, 08-09 (1) 07-08 (1) 17-19 (1) 19-21 (1)
Pacific |09-11 (3) | 08-11(3) | 19-21 (2) | 21-23 (2)
Islands |11-15 (2) 11-16 (2) | 21-22 (3) 23-05 f‘l}
& New |15-16 (3) 16-18 (3) | 22-00 (4) 05-06 (3
Zealand |16-18 (4) 18-20 (4) | 00-02 (3) 06-07 (2;
18-20 (2) | 20-21 (3) | 0204 (2) 07-08 (1
20-21 (1) 21-22 (2) | 04-06 (1) 21-23 (l;'
22-00 (1) | 06-09 (2) | 23-05 (2)*
[ ) 09-11 (1) | 05-07 (1)*
Austra- |[11-13 (1) | 06-07 (1) | 12-20 (1) | 01-03 (1)
ha 13-16 (3) 07-09 (2) | 20-22 (2) 03-05 [];
16-18 (4) | 09-11 (1) | 22-00 (3) | 05-06 (2
18-20 (3) | 11-13 (2) | 00-03 (4) | 0608 (1)
20-21 (2) 13-16 (l; 03-07 {2; 03-04 (1)*
21-22 (1) 16-18 (2 07-09 (3 04-0-6{2;‘
18-20 (4) | 09-12 (2) 06-07 (1)*
20-22 (3)
22-00 (2)
00-02 (1) |
North- |06-07 (1) | 05-06 (1) | 06-08 (3) | 18-20 (1
ern & 07-08 (3) 06-07 (2) 08-15 (2) 20-00(3
Central |08-10 (4) 07-09 (4) | 15-17 (3) 00-03 (2
South 10-13 (3) 09-14 (3) | 1700 (4) 03-05 (1
Americall13-16 (4) 14-18 (4) | 00-02 (3) 20-21 (1
16-17 (3) 18-20 (3) | 02-06 (2) 21-01 (2
17-18 (2) 20-22 (2) 01-04 (
18-20 (1) | 22-00 (1)
Brazil, |07-08 (1) | 0607 (1) | 12-14 (1) | 18-19 (1
Argen- |08-09 (3) | 07-09 (2) | 14-16 (2) | 19-01 (2
tina, 09-12 (2) 09-12 (1) 16-18 (3) 01-03 (1
Chile & |12-14 (3) 12-14 (2) | 18-23 (4) 20-02 (1)
Uru- 14-16 (4) 14-15 EZ’-} 23:02 (3)
guay 16-17 (3) 15-19 (4) | 02-06 (2)
17-18 (2) 19-20 (3) | 06-08 (1)
18-19 (1) | 20-22 (2)
L 22-02 (1)
Mc- 11-15 (1) | 14-16 (1) | 16-19 (1) | 22-02 {1;
Murdo |15-18 (2) 16-18 (2) | 19-20 (2) l 02-04 (2
Sound, |[18-19 (1) 18-21 (3) | 2002 (3) 04-06 (1)
Antarc- | 2123 (2) | 02-04 (2)
tica 23-00 (1) | 04-06 (1) *
06-08 (2)
. | 08-10 (1) | |
* Predicted times for 80 meter openings. Open-

ings on 160 meters are also likely to occu
during those times when 80 meter openin
are shown with a forecast rating of (2)
or higher.
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ARRL DX Contest

Phone: February 3-4 and March 2-3
C.W.: February 17-18 and March 16-17
Starts: 0001 oMmT Saturday, Ends: 2400
GMT Sunday in each instance.

Its the world working the W/Ks and

E/VOs in this one, as if you didn’t know.

ecember OST had all the details.

Vermont QSO Party

Starts: 2300 eaMmT Saturday, February 10
Ends: 0300 gMT Monday, February 12
Complete rules in last month’s CALENDAR.
Mailing deadline March 31st. Logs go to:
VARC, c/o0 E. Reg. Murray, KIMPN, 3
illcrest Drive, Montpelier, Vermont 05602

Bermuda Contest

Starts: 0001 eMT Sun. February 11 and
| February 25
~ Ends: 0200 smMT Mon. February 12 and
| February 26.

This contest sponsored by the Radio
ociety of Bermuda is open to all U.S. and
anadian amateurs. The Grand Prize winner
ets to spend a week in Bermuda as guest
f the Society. (How about that?)

1. Single operator stations only permitted.

14 Sherwood Road, Stamford, Conn. 06905.
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Contest Calendar

BY FRANK ANZALONE,* WIWY

2. Operation will be on 4 bands, 7 mc
thru 28 mc. (28 mc was added this year)

3. Both phone, c.w. and cross mode con-
tacts are permitted, but only one contact per
band 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.

Abbreviations for the nine Parishes: DEV,
GEO, HAM, PAG, PEM, SAN, SMI, SOU,
WAR.

5. Each completed contact counts 3 points.
Final score: QSO points multiplied by the
total number of Parishes 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-
fully check your log for duplicates and etc.
Print your name, call and address in BLOCK
LETTERS, and also sign a declaration that
all rules and regulations have been observed.

7. A certificate signed by His Excellency,
The Governor of Bermuda, will be awarded
to the highest scoring station in each call
area W1 thru W@ and VEI1 thru VE7 in-
cluding VO.

The Grand Prize winner is not eligible to
win two years in succession. Tie scores will
be decided by the highest multiplier on 7
mc 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.

Starts: 2200 M1 Friday, February 23
5 p.M. EST Friday, February 23
Ends: 2200 aMT Sunday, February 25
5 p.M. EST Sunday, February 25
This 1s primarily a QSO party to renew
old acquaintances. This year a simple scoring
system has been added to make it more In-
teresting and add a little competition.
There are certificates for the leading sta-
tions and the QCWA Plaque for the “Top
Banana.” (This is a new plaque, the old one
was retired by W8BNK last year.)
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CLAIMED SCORES

CQ W W Phone Contest—1967

Single Operator WSEQT ... 117,593
U.S.A. WAGEKL 205,296
All Band W7PJL .... 100415
K8HZU .... 171,125
KIHVV . 445,048 WO9DRL .... 20,832
K10BT .... 370,747 KOIFL 72,716
WA2SFP .. 964,934
K2DJD 343,958 14 mc
K3HTZ 324,562
W3IHHK .. 256,677 W2IUV ... 20,808
K4CG ..... 465 868 WA3IFGS . 102,592
W4KFC .. .. 448678 WA4WAO . 75936
WSNMA .. 363,404 KSBXG ... 86,160
WSIWM 150410 K6UIJW .... 877376
W6ENJU 421,889 WIGUV ... 137,048
W6LDA ... 267,007 KSYBU ... . 364662
WTDOM ... 302,778 WAOICYV .. 15,180
W7EOI ... 183,162 WOIYH 113,708
WSETWA /8 305,928
WI3TBF/8 122.639 7. mc
WOIRK .. 366,776
KoCUY .... 110,142 K2GXI .... 60,204
WAOKDI .. 248,844 W3PHL . 52,955
WAOOAI .. 171,264 W4BYB .... 16,705
KSEUR 21,616
28 mc 3.8 me
K1IMP 205,625 w2ZrPO .. 5,301
W2BXA .. 309,844 WASBROJ 4,144
W3TLN .. 190,920
K4VYN . .. 199550 No. AMERICA
WASBFB .. 166,668 All Band
K6ERV ... 158,002
W7TAZG ... . 115,020 KL7FRY 487,296
K8WI1J 133,840 VE6TP 359,544
WOLKI ... . 130,980 VETEH 263,471
WAOGCP .. 90,792
21 mc
21 me VE3IBMB .. 90,944
VE2AFC ... 178,108
WIRIL ... 193,600
WB2YEM 136,904 14 mc
W3IAYD .. 16,302
WA4LMD .. 136,612 KZ5TW .. 391,230

HR1KAS 345,554 14 mc
VEITG 303,150
9GIKT .... 29815
HIL9TM . . . 30,001
AN JA4BEX ... g.;zg
SM4CMG 420,21
M 0 ONSGA ... 224213
KG6AQG .. 226,168
OVERSEAS PYTGV 285,439
All Band
7. mc
ET3REL 619,014 JA2BTV 46.620
ZDSHAL .. 290,780 OK3BU 21’514
XWERAX 766,117 . Y
gt Gl PYTLAK ... 15228
VU2ZDKZ .. 560,038
G3HDA .. .1,567.346 e
ki e — SM4GZ ... 15,950
------ 247, GM3RFR .. 17,913
I1IBAF .....1,239.,672 PAGHTR 4 309
KH6GGY .. 135,141 ’
HCITH ....1,023,378
Multi-Operator
28 me Single Transmitter
WA6ZQU . 1,454,838
;iférﬂ o };i:ﬂﬁ; KAIMF .. 1244910
OUC) 156 VE3FHO 1,100,528
G2BOZ 280,675 XEIWS . 1,054,680
DLAFS . 127688 WASGIPY ... 830,725
VKIGN .... 291,194 REOHY. «-on 70500
73 AB 55265 WIEXE ... 649,288
! WB2CKS 596,570
21 me W3iMVB 522,936
ZD8CC .... 21,420 Multi-Operator
JAINUH 134 575 Multi Transmitter
JA4FK 102,240
G3iFKM . 302,763 4MSA 7.468.117
SMTDMN .. 83203 UAIKBW . .1.569.451
KOILL/ W7SFA 953,712
KG6 ... 188324 WENGO 626,894
PYIATG ... 142600 WI1UOP 585,920

Details in last month’s CALENDAR.

Mail logs before March 20th to: Donald
McClenon, W3EIS, 11310 Cedar Lane,
Beltsville, Maryland 20705

YL-OM Contest

Phone: Feb. 24-25 C.W.: March 9-10
Starts: 1800 eMmT Saturday, Ends: 1800
GMT Sunday in each instance.

This is going to be a crowded week-end
but give the ladies a break and look for them
on the phone frequencies listed in the rules
on page 9 of last month’s issue.

French Phone Contest
Starts: 1800 GMmT Saturday, February 24

Ends: 2100 gMT Sunday, February 25
The c.w. section has already taken place,
Jan. 27/28. Rules brieflly, exchange is QSO
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nr. and signal report. Each QSO 3 points
and the multiplier is the number of French
departments (2 figures following signal re-
port) worked on each band.

Activity is also expected from HB, LX,
ON, DUF countries and 9US5, 9X5, 9QS5
during the contest period. Contacts with any
of the above countries are good for QSO
and multiplier points in the French Contest.
(It sounds a bit confusing but that’s what the
announcement said. Which incidently was
received to late for the c.w. section.)

Contest contacts can be credited for the
DPF, DDFM, DUF and DTA, all French
awards.

There were only 14 U.S.A. entries in last
yvear's contest. W4SNU, W2MEL and
W3HQU were the top three on c.w. while
K2JFV was the leader on phone.

See page 110 for New Reader Service




Your logs go to: R.E.F., B.P. 42-01, 75
Paris RP, France.

CQ World Wide WPX Phone Contest

Starts: 0000 cMT Saturday, April 6

Ends: 2400 eMT Sunday, April 7

This contest will now be known as the
WPX Phone Contest. The following modifi-

cations have been made over the old SSB
rules.

1. Operation is limited to s.s.b. only.

2. Operation will still be limited to 30
hours out of the 48 hour contest period,
for single operator stations. However the 18
hour non-operating time may now be taken
in up to 5 periods, any time during the con-
test. This permits a very flexible schedule
for sleep, meals and Church on Sunday.

(Multi-operator stations can operate the full
48 hours.)

3. The multi-transmitter category has now
been added to the contest.

4. QSO points will be the same as in our
Fall WW contest, 3 points between stations
on different continents, 1 point between sta-
tions in the same continent, zero points
between stations in the same country, but
permitted for the purpose of obtaining a
new prefix multiplier. Exception: Contacts
between stations in North America will now
count TWO points. (This applies to North
American stations only.)

5. The prefix multiplier remains the same,
each prefix may be counted only once dur-
ing the contest, regardless of the band.

6. Therefore the final score in all cases
will be the total QSO points multiplied by
the number of different prefixes worked.

That briefly covers the modifications in
the old SSB contest rules. For all practical
purposes they are the same as our October
World Wide Phone contest, with two ex-
ceptions. The limited operating time for
single operator stations, and the use of Pre-
fixes instead of Zones and Countries for the
multiplier. With the multiplier counting only
once instead of once on each band.

To date, two Trophies are being donated
for this contest. One by Paul Bavassano,
I1RB to the world high single operator all
band station. And the other by Gene Kreh-
biel, VE6TP to the leading Canadian scorer
on a single band. We hope to have more
Trophies before contest time.

This should be sufficient information for
overseas stations that sometimes do not re-

See page 110 for New Reader Service

There were 129 entries received for the
7th World Wide RTTY Contest held last

October. Following are the TOP TEN
scores. The first 3 being Medallion winners.
PY2CQ 128,310
DLIVR 97,101
ON4BX 82,576
WA4LWE 73,249
UA1KBW 63,320
W2RUI 51,220
WASBOT 47,723
DJ6ZB 41,836
VK3KF 41,767
WI1GK] 40,512

ceive the complete rules in time for the
contest.

Rules in detail will appear in next month’s
1ssue.

Editor’'s Notes

The listed claimed scores are only a cross-
section of a few of the higher earlier scores
received. The U.S.A. i1s listed by districts
while the overseas scores are by continents.

Its quite evident that this year the major
activity has shifted to the 10 and 15 meter
bands instead of the old reliable 20.

et me once again emphasize that these
are 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 not up to the
excellent conditions experienced for the
phone section. (Unfortunately I was not able
to participate in the c.w. section.)

Had the pleasure of meeting Dave Rankin,
VK3QV 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, W1IWY

| just said, “"Look Myrtle, I'm keeping the mobile
rig and that’s finall”’
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HRD on the heels of my grand

European trip last fall, I made a slightly
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 RTTY
Society, who has long directed distribution
of commercially-surplus Model 19 and 15
teleprinters from Michigan Bell. Ralph has a
very complete RTTY 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 prints while moving right-to-left,
which ought to shake up the Michigan VHF
Net if he ever springs it on them.

Seriously, the Model 29 equipment 1s 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 convert 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 RTTY 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,
22303.

Alexandria, Virginia
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Corp. 1s no longer producing the standar
S-level machines, amateurs may somedaj
be forced to go on to 8-level, 100 w.p.m
equipment, which will soon be the TWX
data, and general commercial standard
Though even the #28 is no longer in gen:
eral production, the #32 machine is being
produced new, and a few Model 28 maq
chines are still being made for the mllltary
and special purposes: that, plus the vast pil
of 5-level equipment in government hands
seems to indicate that even when all the ol
reliable 15 machines are gone, there will b
S-level equipment in surplus for many a
year. |
The federal government is planning t
jump to the 150 w.p.m. model 37 one cﬁ
these days, my U.S.I.A. informants tell me)
and Teletype just announced a table-mode&
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, including a look at the #37 and the
Inktronic, plus the assembly line for the|
model 35 printers. I had wanted to see the|
famous Teletype museum, but it is part of
the R & D operation, and passes are required
that cannot be obtained on short notice, so
I 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 RTTY.

Ron whose father Ralph is also a Teletype
Corp. bigwig, has developed the only use I
have ever seen for the unshift-on-space
gimmick in amateur RTTY gear. This is a
common extra on most model 15, 19, and
28 printers, and is useful I suppose on cer-
tain commercial circuits. As is though, most

of us forget it when leaving spaces in sending
figures, so we go back all unknowing, to
letters, which creates 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 merely 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

be Bargains, to name just a few:

6 2.95 | #5725/6AS6 . 50¢ Z6AQ5 56¢
0 ’3.5& x5842/41T7A . $2.50 z6BQ7 04¢
3.50 | #5847/404A 2.50 26CG7 59¢

9 3.50 | Z1AX2 49¢:; 5 for 2.00 Z6J)6 49¢
5 .59 z6K7 39¢: 3 for 1.00 Z6T8 Ba¢
8 3.75 | #12BN6 39¢; 3 for 1,00 | #6UB8 77¢

FI .49 | z225L6 59¢: 3 for 1.49 | £12AU7 59¢

be Cartons: 6AUG etc. size, $1.75 per 100. 6SN7 etc, size, $2.10
100. 5U4GB size, $2.50 per 100. 5U4G size, 03¢ each.

solete Tubes: = UX200, $1.69; %80, $1.20; z10Y, 69¢ ete.
inch 90 degree TV bench test Picture Tube with adapter. No ion
needed. Cat. # 7BP7, $6.99.

icon Rectifier octal-based Iunn-!if: replacement for 5U4, 5Y3,
. 5AW4, 5T4, 5V4, 524. With diagmam. Cat. iz Rect |, 99¢ each.

EVERYTHING UNCONDITIONALLY GUARANTEED!

TEKTRONIX #5311 15 me scope w/dual-trace plugin,
w/NBS-traceable Certif., books, probes s aaanal B0
Other Tekt., Hewl-Pack, DuMont scopes ASK!

COUNT FREQ. DIGITALLY 10 ey to 220 me with ecrystal
acceuracy, at the lowest price available anywhere: and each
set has been completely checked and comes with a dated
CERTIFICATE OF CALIBRATION (and sticker) traceable
to the National Bureau of Standards. You get Hewl-Pack
202418 with #520A & 525B plugins, and complete set of
books 1275.00
Brand new VHI reves in original cartons: look exactly like
Lthe familinr BC-453 Command Revrs but are 9-tube superhet
108-135 me AM revrs and very easy to power & control with-
out touching anything inside the unit: you can even connect
nh S-Meter externally., We furnish schematie and eomplete
instruetions on all pin connections and also a spline tuning

IT from GOODHEART! _

'4 Silicon Rectifier replacement, octal based. Cat. = Rect 2, knolh. A.R.C. Type No. RI3B. No tuning dial: we furnish
each. _ graph of freq. vs knob turns. 2 uV sensitivitv, 2 IF, 3 IF
L Flangeless. Rectifiers, | amp, 400 tol000 p.i.v. Cat, # RS0, stages. Shpg, wt 7 1hs. fob Los Angeles. BRAND NEW $22.50

_ R32 is same but w/adjustable squelch $27.50

'Silicon Rectifiers, 750 MA., 50 to 300 p.i.v. Cat. #330F, 99¢
| , E-%:!é;&l;lé}-ﬂzgummand revr 190-550 ke. 14.95
| : i MFD at 150 v.. 39¢ each, 3 for $1.00, Cat. .R.C. #22 Command reve 540-1600 ke. . 17.95
nggﬂf:-?ﬂ-lfﬁuﬂﬁ% MFD at 16-16-4-115 v., 3 for 79¢ Cat. =82Y. _Ir-gl 3!243 fll.:lvli:ll.rlnen-r. 01% lii:" ke-20 me. ' Iggiﬁg
ili i urpose units with a req. meter 20-480 me., 001% .
ilicon Controlled Recitfiers, | amp, ﬂﬂﬂﬂral purp BC-221's OK $67.50 TS-175 GI{ 127.50

uctions. Cat. =SCR 1, §1.00. _
Transistor Circuit Boards containing up to 6 transistors, plus
vs, resistors, capacitors, etc. Cat. #TBI0, 99¢.

ledles: values such as # AS22 Saphire, 39¢; Diamond, 99¢.

CLOSING OUT Radio Receviers 32-4000 me at CRAZY
LOW PRICES! Ask for APIR-4/1Y/CV-253 sheet.

ALL-BAND 55B RCVR BARGAIN: Hallicrafters It-45/ARRN-T.,

lor Yokes. 70 Degree for all round color CRT's. Cat, :FHC?D- 550 ke to 43 me continuous. Voice, CW, MCW, aligned,
)5. 90 degree for all rectangular 19 to 25 inch color CRT's, Cat. ::rlltL r]w.lmnh: | *_*.u::, 2-1F's, S. meter: noise Imtr: i
C90, $12.95. :” T nan-xi seleclivily choices, lL.ess pwr 149 50
| ' i DN et e A, SIS SN T BB R T .

ansistorized U.H.F. Tuners used in 1965 to 1967 TV sets made 60 oy pwr sply: 830, SSB ‘product (detector: $20

dmiral, RCA, Motorola, etc. Removable gearing may vary from
make to another. Need only 15 volts d.c. to function. No filament

" - Collins R-390 Receiver, Exc. Cond.. w/book 750.00
ge needed. Easy replacement units. Cat. =U.H.F. 567, $4.95. lenn iyt : 3
neral Electric U.H.F. miniature Transistorized Tuner. G.E. SP-600-JX Revr. .54-514 me. Exe. Cond.., w/book 325.00
 ETB85X-33. Cat. #GEBS5, $4.95. R T SR W Fodles T T g T
M. Tuner, Hi-Fi amplifier tuning unit complete with diagram, Sover: ket exts a0 Esndone ¥ Romilator ., SN0
, = - at. = FM20 : R 3,010 St I
es. Sam's Photofacts =620 lists 2 applications. C : And others from 250 VA up. Ask for Regulator L'st.
. _ 3 Automichron Cessium-Beam [I'req. Standard ASK!
back Transformer in original carton. Made by Merit or Todd. Regulated Power Supplies, Meter Calibrators ASK!
with schematic drawing of unit. Please do not request specific All kinds of AUDIO Test Equipment ASK!
Cat. =506, 99¢ each. . Standard Signal Generators C\V/AM/I'M Sweep . ASK!
back Transformer Kits, 2 flybacks per kit. #502E, Emer- Bridges, Potentiometers, other Lab Standards ASK!
2502Y, Silvertone; #502W, Westinghouse; 507, Phileo; Electronic & Rotary Frequency Converters ASK!
, RCA. Any kit $2.99. Noise & Field Strength Meters ASK!
t of 30 tested Germanium Diodes. Cat. =100, 99¢. _
t of 10 NPN Transistors. Cat. %371, 99¢. 10 PNP Transistors. T'TTF Tgfr"::.l"h:‘:'}; iﬁ.,,l,]f,{fhﬁ?ﬁvmt_“_li,”f"'"_ .s.l.ﬁ.n.‘{?? 10%

2370, 99¢. All tested. + .
ﬁfnr our Free Catalog listing thousands of similar best buys In
|

Above is a small sampling of our terrifiec inventory. WE
ALSO BUY! We want Tektronix scopes, Hewletl-Packard
equpt., Acronaut, radio-shop equpt., ete. . . . AND Military
Communieations of all kinds.

. parts, kits, transistors, rectifiers, etc. Orders under $5.00, add
andling charge Include 4%, of dollar value of order for postage.

ARCTURUS ELECTRONICS CORP.

502-22nd St., Union City, N.J. 07087 Dept. MCQ

R. E. GOODHEART CO. INC.

Box 1220-CQ, Beverly Hills, Calif. 90213

Phonirs Aricca 213. oHice 2T7T2-5707. messanoecs 275-5342

From the birthplace of the greatest inventor of all ages Leonardoe Di Vinci,
comes this Made in Italy — world’s most practical for the price

RESTEL FIELD STRENGTH METER ........

alibrated from 40 to 960 Megahertz, from 10 to
0,000 Microvolt. Nothing makes it easier to properly
nd speedily find the correct place to install TV, |
M and Communication Antennas. You can measure
ind hear the signals with this 42 volt battery
iconomically powered unit. There is nothing else

ke it!
ONLY $120.00

VE CONTINUE TO PURCHASE FOR PROMPT CASH
MALL AND LARGE INVENTORIES OF ELECTRONIC
QUIPMENT, TUBES, SEMICONDUCTORS, etc.

tIRE, WRITE, PHONE COLLECT! I
E PAY FREIGHT ON ALL PURCHASES! I

r——————_— e

Liberty Electronics, Inc.
948 Broadway, New York, N.Y. 10012 Phone 212-925-6000




tion Kits to give either electrical or manual
letters-figures control, but these are rare,
costly, and/or difficult to install. If your
setup allows, the Larsen method is a handy
expedient. In the 28 line the change requires
only a new function bar. I have a small sup-
ply and will send them out for postage: 25¢.
In the #15 more surgery is involved; best
check your maintenance manual.

I looked around Chicago’s once-large Ra-
dio Row, but now even Newark Electronics
has moved. I didn’t see their new location,
but their new telephone number i1s 638-4411,
and they are, I understand, still very much
in business. Aside from the three old hands
on South Michigan Avenue, all the Surplus
stores in the Chicago directory are now CB
hangouts or out of business.

The three old reliables are still there,
though Ben Cohen of B.C. Electronics, 2333
South Michigan Avenue, has been ill, and
iIs only open on Saturdays now.

Arrow Electronics, 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-
5 low frequency receiver made by the Lewyt
Corp. after World War II. This was the only
lemon ever made in the Command line,
though Arrow’s units have obviously been
overhauled and rebuilt. 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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The

ally disassembled view.

R W Electronics, up the Street at 2244
South Michigan Avenue, also displayed
Command Set units, and was having a spe-
cial on toroids in the works. These little
doughnuts can be used as RTTY filter in-
ductances, or with other cores, as d.c.-d.c.
converters, plus many other applications.
RW has a very complete catalog and date
sheet on its units, with references and de-
sign data.

The photo this month is of a partially-
disassembled MITE Teleprinter TT-264
which is a tactical set bought chiefly by the
U.S. Marine Corps. The unit operates gen-
erally like the Model 28 Teletype printer—
uses the same paper and ribbon—but is
mechanically quite different. I was able to
examine this one through the kindness of
Roy Brougher, W4RRU, and Col. Oscar
Heinlein, USAF (ret).

The TT-264 is in some ways a bit temper-
amental, due, no doubt, to its extremely
compact construction. The one I saw had

gears stowed inside to operate on 60, 75, or |

100 words per minute with a simple screw-
driver change.

The MITE printers have been relatively
rare, though most RTTYers are aware that
they exist. In addition to the Mite Corpora-
tion, of New Haven, Connecticut, 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 1s now being sold to

TT264 Mite Tele- |
printer, shown in a parti-

!




some police departments for use in patrol
cars. If you see any of these gems, you can
probably use them on standard 5-level ama-
teur RTTY circuits, though they may be
geared for 100 w.p.m. and require a change
to run at 60 w.p.m.

At this point I want to mention some of
the items that have appeared in my mail,
and ask 1f any readers have attempted con-
Versions:

Jim Header, 3258 Wildwood Drive, Medi-
na, Ohio, has a T-116/APT-5A oscillator
and needs suggestions.

Dale R. Blanchard, 216 Carson Way,
Henderson, Nevada, has a YG-3 beacon
transmitter, part of the ZB-YG navigation
set of World War II, and needs a diagram
for it.

Al Johnson, W6EPO, 594 Alderson St., El
Cajon, California, has the i.f. unit from the
AN/APG-18 and needs hookup data.

Alec Burchfield, Box B 20230, Florence,
Arizona, has an ID-169/APN-12 scope and
needs conversion data.

On the other side, here is a formula for
W6MLZ's “magic fluid.” He says it will clean
the crud out of any receiver, transmitter, or
other electronic 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:

8 0z household ammonia

3 oz olec acid

4 oz acetone

7 pints water (distilled might be better if
your tap water is particularly “hard.”)

Mix all this together, giving a gallon of
the juice, then dip your goodie right in,
scrubbing gently with a paint type brush to
get it in all the crannies, without regard for
IF coils, etc. (possibly one might want to
take care with tuned circuits, not to knock
- them out of adjustment) Basically though,
let the goop do most of the hard work.

After about 5 minutes of soaking, 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 1n an oven at 140-160 degrees, or use a
infra-red heat lamp to dry out the water. In
the oven method it is well to check occasion-
ally to be sure the temperature is not creep-
ing up to a dangerous level. Also, it is
advisable to open the door once or twice to
let the steam out. Once the mist stops fogging
the oven glass you are probably pretty dry,

BC-603 FM RECEIVER 3

n use

20 TO 27.9 MC. g\ "
ONLY $2 OS5

Write for quantity discounts—

10 Channel, pushbutton tuning or continuous tuning.
("fomplete with speaker, tubes, squelch.

12 or 24V Dynamotor for Above
Exc. Used 4.895

AC POWER SUPPLY FOR BC603, 683
Interchangeahle, replaces dynamotor. NO
RECVR. CHANGE NEEDED. I'rovides 220 VDC @ 80 Ma
4VAC @ 2 Amps : 37,98
FREE—Ham tube catalog

120 W. 18th St., New York, N. Y.
10011 212-242-7400

TRANSISTOR BOARDS

103 2EA 2N706, 6EA IN9I7 6 Boards $3.00
=101 GEA 2N711 2 Boards $3.00
=301 3EA 2ZNI411 4 Boards $3.00

Above, new, minimum salvageable lead length '5 in.

Audio Tape, Y4 in. 1Yy mil. approx. 4000 ft.. 2 reels $7.50
Shipped Prepaid Continental U.S.A.

LEEDS RADIO

57B Warren Street Tel: 212)-267-3440 N.Y.C.. N.Y. 10007

——

ANY SURPLUS MILITARY EQUIPMENT

Guaranteed highest prices.Payment in 24 hrs.We'll trade o

9,iu you new ham equipment also. Write or
elephone collect.(212) CY 9-0300

CASH PAID . . . FAST!

[ |
-
For your unused TUBES, Semiconductors, RECEIVERS, VAC.:
VARIABLES, Test EQUIPM'T, ETC. Fair Dealing since "38. &
Write or Call now! Barry, W2LNL =
[ ]
[ ]
L]
L ]

®* BARRY ELECTRONICS, 512 Broadway, NY, NY 10012 (212-
® WA 5-7000) (We Buy Factory Terminations & from Individuals).

L
4 & 8 8 & & ® & & & & % & ® & & B B B P PP B B PR BB DA

WE PAY CASH FOR TUBES

LEWISPAUL ELECTRONICS INC.
303 W. Crescent Avenue
Allendale, New Jersey 07401

e

DON’'T ASK!
TELL US!

If you have any Gen. Radio,
H-P, Tektronix and other
military and commercial
gear to sell, tell us flat out
what you want for it! You
call the shot!

s YOu name your own price for your ARC, GRC, TED,
PRC, VRC, ARN, URR and APN equipment. No matter
what others promise, we guarantee to pay more for
it. BUT YOU GOTTA TELL US TO SELL US! Write,
call, cable or telegraph today!

COLUMBIA ELECTRONICS, Dept. C

4365 West Pico Blvd., Los Angeles, Calif. 90019
Phone: (213) 938-3731
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Al.l BAND TRAP ANTENNA !

Reduces Interference and For ALL Amateur Trans-
Noise on All Makes Short mitters. Rated at 1000
Wave Receivers. Makes Watts AM 2000 SSB PiNet
World Wide Reception or Link Direct Feed.
Stronger. Clearer on All Light, Neat, Weather-
Bands! proof.

Complete as shown total length 102 ft. with 96 ft. of 72 ohm

balanced twinline. Hi-impact molded resonant traps. You just
tune to desired band. Excellent for ALL world-wide short-wave
receivers and amateur transmitters. For NOVICE AND ALL
CLASS AMATEURS! Eliminates 5 separate antennas with
Inconspicuous for Fussy Neigh-

excellent performance proven.

borhoods! EASY INSTALLATION! Thousands of users. ) )
75-40-20-15-10 meter bands. Complete H!"'-ﬁ.'_;
40-20-15-10 meter 54 ft. (best for swl's). Complete $18.95

SEND ONLY $3.00 (cash, ch., mo) and pay postman balance
COD plus postage on arrival or send full price for postpaid
delivery. Free information.

MIDWAY ANTENNA « Dept. AC-10 » Kearney, Nebr. 68847

RADIO OFFICER
TRAINEES

A limited number of openings are available to
men willing to train for the interesting and well-
paid career of Marine Radio Officer aboard U. S.
Flag merchant vessels. An F.C.C. 1st or 2nd Class
Commercial Radiotelegraph license is required.
These openings will be particularly appealing to
younger men who have completed their military
obligations. Write to The Radio Officers' Union,
Room 1315, 225 West 34th Street, New York,

' 1968 CATALOG

N Ew' OF BARGAINS'

F REE WOR"”“”‘“

Everything in eqmp
ment and accessories
for HAMS and CBers &
at World Radio Lab's &

Amazing low prices!

Great Amateur ol
“Package” combina- & -
tions picked by

WRL's experts. -
Anything in the .
book on easy : :
credit terms! ¢ ‘"mﬂff’%ﬁﬂmﬁ%ﬂ@
--lllllllIll 1m
= WORLD RADIO LABORATORIES —
B 3415 West Broadway =
m Council Bluffs, lowa 51501 Code CQ-2-26 —
=,
M Gentlemen: =
= Please rush me your Free 1968 Catalog. =
L a
E aa :
— Address -
E City State Zip =
[ |
ENIEEEENEENIE NN ENEANNNENEEEEN
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{ though high-voltage transformers might in
dicate a check with an ohmmeter. Powe
transformers are the slowest-drying item
usually found of a typical chassis. If it wa
easy to remove the transformer that might b
a useful precaution before washing the seﬁ
The Magic Fluid will keep indefinitely 1
kept in a tightly corked jug. I suspect i
might not help certain plastic component
so keep it off knobs and other fine ﬁnishej
Finally, I want to offer a partial index o
Surplus articles that CQ has carried in th‘
past for the benefit of our persistent readers
AN /APS-13 October 1955
AN /ARC-4 November 1955 |
AN /ART-13 February 1947, Novembe
1946
AN /TRC-8 May, June, 1960
BC-312 & BC-348 February, 1959 ,
BC-357 April, 1958 |
BC-645 December, 1956 |
BC-1068 June, 1948
AN/ARC-1 May, 1960
AN/ARR-2 August 1959
BC-221 April, 1959
BC-375 May, 1961
BC-603 /683 December,
BC-659 September, 1959
BC-442 March 1960
SCR-274-N, AN/ARC-5 (Command sets
Roundup, February, 1954 CRV-59AAE T
camera May, 1957 BC-733 October, 1959
This is only a handful of the pre-196
Surplus articles CQ printed, but it will u
doubtedly assist many readers who are jus
starting in on their conversions of these ol
friends.

1959

i i

PLEASE
USE YOUR ZIP CODE NUMBER
ON ALL CORRESPONDENCE

LARGEST SELECTION IN UNITED STATES
AT LOWEST PRICES — 48 HR. DELIVERY

—1 Thousands of frequencies in st

Types include HC6/U, HCI1E
FT-241, FT-243, FT-171, etc.

Send 10¢ for catalog with oscll
circuits. Refunded on first order.

2400A Crystal Dr., Fort Myers, Fla. 3

N

CRYSTALS




Live Better Electronically With

_AFAY ETTE RADIO ELECTRONICS

with BUILT-IN VFO 3 WATT DC INPUT

— 11995

S— HA-750 Stock No.99-2605WX (50-52 mHz)
NO MONEY DOWN

MOBILE ® FIXED STATION ® PORTABLE
As Is With Optional AC Supply With Optional DC Pack

e Sensitivity Better than 1 uv for 10 db. S/N e +200 KC Vernier Receiver Tuning
® Tuneable Receiver, Xtal/VFO Transmitter ® Supplied with Cables, Brackets, and PTT. Mike
® 18 Transistors, 8 Diodes, 2 Zener Diodes ® For 12 Volt Negative Ground Only

® Built-in 2.5 Watt Public Address Facilities

External Switching Required

mpletely Self-Contained 12 Volt
oroid Power Supply

neable RF Circuitry

ilt-ln Metering Circuit For Exciter
r Linear RF Power Output

r 12 Volt Negative Ground

" 139%

NO MONEY DOWN

eter 120 Watt P.E.P. Model #40-0108BWX (lllustrated) $139.95
Meter 100 Watt P.E.P. Model #40-0106WX $79.95

Made In U.S.A.

with BUILT-IN VFO

® Dual Conversion With Crystal
Controlled 2nd Converter

® Built-ln 117 VAC And 12 VDC Supplies
. ® Sensitive Tuned Nuvistor Front End

' ® 20 Watt DC Input -2E26 Final

. IIIumlnated “S" and P.F. Meter

l:lnlyr

14995

II\Itl:l Money Down

@ e "‘&" i?*_‘ o J
lw...r"" IV E AL A e
Completely Wired

-2579WX HA-460 For 50-52 mHz
p-2575WX HA-410 For 28.0-29.7 mHz

See page 110 for New Reader Service February, 1968 e CQ e 93



The DXpedition [from page 63]

Antarctic DXpedition that
place! Good grief!

never took

Final Plans

Some of the more serious considerations of
this DXpedition involved the gear—what
kind, how much, and how to ship it to the
Indian Ocean. These problems were solved
with cooperation from friendly amateur
radio dealers and two major airlines. One
set of Collins gear was already In
Mozambique, having been entrusted to
Jose, CR7GF, 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
Keyers and ascessories, Hy-gain supplied
the antennas, and W5EZE and K5AAD of
Madison Electronics Houston, donated the
valuable ascessories. Galaxy Electronics,
Ham Radio Outlet, San Francisco, and
Henry Radio, LLos Angeles, were also most
cooperative.

One interesting item of consideration
was how to arrange our itinerary to take
advantage of the wusual overseas airlines
fares. Most American tourists are not
aware .that 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 1is always considerably
greater than the actual mileage between the

aEE s
el IRy
1§

= A » -‘.-__‘——4.

Bill got a chance to do some operating from the
shack of G3FKM with G2MJ and G3FKM looking
on. The trophy at the left is John’s LIDXA Award
for topping the 1966 DX 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, the
flights costing nothing extra! The maximun
allowable mileages are published in th
airlines guides along with the actual airlin
mileages between cities; I carry an airline
manual with me to arrange my oOw]
itinerary and calculate the fares and mile
ages to get the most travel for the leas
amount of money. This has saved th
DXpedition into the thousands of dollar
over the past thirty months. Most traveller
are not aware of the system however ane
the major airlines rake in millions of dollar
annually from unsuspecting or ignoran
tourists who could have constructed thei
fares differently or visited far more coun
tries for no extra money. Bill and
arranged our trip to Mauritius to trave
through Scandanavia, the U.K., centra
Europe, and central and South Africa, fo
no extra charge. The purpose of this wa
not for sight-seeing. We were faced witl
an unbelievable list of items to be accom
plished en route to Mauritius: licenses an
documents were needed for future opera
tions, various aspects of the recent ARR
mess had to be investigated for legal re
sons, and we wished to meet with at lea
a few of the European DX groups on th
way through.

The usual correspondence load persiste
throughout our travels; arranging for th
forwarding of mail was a tricky proposi
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 mobile venture had been a smashin
success, the Handbook manuscript was su
mitted, and correspondence was nearl
completed. The gear had been shipped. Al
though the expected harassment continue
Bill and I decided to make a go of it. Wi
hit the road in earnest.

Next Month

Part III will take you with us throug
Europe, meeting some of the top DXer
and DX groups, and coming face-to-fac
with some major problems, on the roa
that eventually leads back to the India
Ocean. The Rockall mystery is solved an
a surprising discovery is made.

See page 110 for New Reader Servic



-ngineering Technicians

'ou will do better at Sanders
ecause you will join a systems team

there you have an

buld you like to team up with engineers
significant systems problems? If you
5 an Electronic, Mechanical, Test
jJuipment or Calibration and Standards
chnician here is your opportunity.

Sanders is a systems company. Here
u will be working on unique new de-
nse, space, oceanographic, data han-
ng and communications systems. In
°t, you will find that systems are every-
e’'s business at Sanders. More than 90
r cent of our business comes from
stems, programs and hardware we de-
oped ourselves. And, the growth has
n rapid. Last year sales doubled, grow-
from 66 to over 139 million dollars.

nd there is the opportunity and secur-
that only such growth can give. New
Sitions and new opportunities are open-
Ldaily. And you will find that Sanders
s not hire people just for the duration

ee page 110 for New Reader Service

9% 7. M. SANDE

RS ASSOCIATES, INC

~An Equal Opportunity Employer M/F

pportunity to learn more

of one program or one project. These are
permanent, well paying positions where
you can develop your full career potential.

We try to help. Sanders has an in-plant
college degree program as well as a 100
per cent prepaid tuition plan for outside
study. Other benefits include excellent
starting salaries, a merit review program,
a liberal paid vacation-holiday program
and comprehensive Life, Medical, Surgical
and Hospital benefits for you and your
family.

WRITE or send your resume to Mr.
Sherrill Spencer at Sanders Associates,
Inc., Dept. 181-CQ, 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 military back-
ground and a real interest in a systems
career.

CREATING NEW DIRECTIONS IN ELECTRONICS

RSOOIEE N
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Q & A [from 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 noise-figure measurements
and average the readings 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
use) and are employing a meter with a db
scale, use the lowest-voltage range as this is
the one for which the db scales usually have
been accurately calibrated.

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 horizontal portions of the pulses.
The vertical parts do not show up. Are these
non-existant or is it the fault of the scope?
ANSWER: The vertical traces on the pulses
are not visible due to the exceedingly fast
rise and fall times at the leading and trailing
eclges of the pulses. This causes the c.r.t. spot
tc move too rapidly to be recorded on the
c.r.t. 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
not 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 amateur construction.

Swan 250 6-Meter S.5.B. Transceiver

QUESTION:Do you know of any modifica-
tions for the Swan 250 6-meter S.S.B. Trans-

AF LEVEL

CR, CR, %‘ >
iN291 Ry IN2914
390K
02 T 1~ .02
=

-

“ig. 2—Noise limiter for TR-4 is installed across

“he a.f. level control. CR,.; should be silicon with

high back resistance. Degree of limiting (and
distortion) may be varied by altering R;.

6 o CQ e February, 1968

ceiver? Mine works fine, but I'm wonderir
if any need has been found for makir
changes. |
ANSWER: In the interest of making a a goc
piece of gear even better, the Swan peop
have come up with an easy modification f¢
improving the receiver noise figure and 1
creasing the sensitivity. The information h:
been mailed to owners of this gear, but
you have not received this, write to Swa
for their service bulletin on it. The addre
iIs Swan Electronics Corp., 417 Via D
Monte, Oceanside, California.

Drake TR-4 Noise Limiter

QuEesTiOoN: Have you any suggestions for
noise limiter that can be easily installed in
Drake TR-4 transceiver?

ANSWER: The circuit shown at fig. 2 h;
been quite successfully used by W2VTX ar
other members of the Long Island Mobi
Amateur Radio Club. Two diodes are use
back-to-back in a self-biasing arrangeme
like that sometimes used in the i.f., but |
this case it is installed in the a.f. system.
must be connected across a high-impedanc
circuit as shown. The degree of limiting me
be altered by changing R,. Some distorti
may be experienced, but in the presence‘j
heavy ignition noise, the signals are at lea
readable.

Homemade R.F. Chokes

QUuUEsTION: Have you any data on the co
struction of homemade r.f. chokes.

ANSWER: An excellent article on the subje
appeared on page 30 in the May 54 issue J

OST. It is “R.F. Chokes for High-Pow
Parallel Feed”, by V. Chambers. The ba
principles also may be applied to other tyj
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 pr
viding bandspread for the Command tyj
receivers is to install a separately calibrate
dial on the vernier-tuning knob.

Bandspread also may be accomplishg¢
electronically, but this requires digging in
the set and altering the tuning-capacit]
plates and installing appropriate paddlq
capacitors.

Several versions of both methods a
described in the Surplus Conversion Han
book. i

See page 110 for New Reader Servi



STILL

A
WINNING \

PAIR

(ear after year Swan and Henry Radio
ave proven to be tops with amateurs

he world over. Why? Because Swan
nanufactures fine reliable equipment

hat gives you the most for your money.
3ecause Henry Radio gives you the best

leal . .. generous trades, easy payments
ind the kind of responsible merchan-

lising that amateurs have learned to
lepend on. That’s why we are number

ne . . . the world’s largest distributor
f amateur radio equipment.
 Attention World Amateurs: Henry Radio makes

it simple and easy for you to own the finest
'American radio equipment. Write for details.

SWAN 350-C TRANSCEIVER SWAN MARK Il LINEAR
$420. AMPLIFIER $395 (with tubes)
With Power Supply $630.

Accessories: 12 volt DC supply, Model 14-117 $130.
RADE-IN DOWN * NO FINANCE CHARGE Matching AC supply, Model 117XC $95.

E PAID IN 90 DAYS e GOOD RECONDI- While you're in, check the improved Swan model 250-C

% FINANCE CHARGE » 10% DOWN OR

six meter UHF transceiver . . . it's a beauty.

IONED APPARATUS. Nearly all makes,

Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin.

TED HENRY (W&UOU) BOB HENRY (WDOARA) WALT HENRY (WO6NRV)
e e e e T S AT NP Iy i) I oo & L il e Pl T [ T T BT 9 7 kW B ] Y L VTR ]+ s S Tl
CALL DIRECT , . . USE AREA CODE
4 Butler, Missouri, 64730 816 679-3127
Henry Ror DIl dldletd 11240 W. Olympic, Los Angeles, Calif, 90064 213 477-6701
931 N. Euclid, Anaheim, Calif, 92801 714 772-9200

“World’s Largest Distributor of Amateur Radio Equipment”
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'~ 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 CB, others industrial elec-
tronics, and so forth. It has been my contention
that 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 1 started
my own business I determined that I would con-
centrate solely on ham radio and that I would op-
erate with the maximum density of stock and the
maximum breadth, even covering those areas which
go back over many, many years. In other words,
fellows, I have felt that we have to provide all
kinds of gear—gear for the beginner, gear for the
pro, equipment for those who are putting up an-
tennas, equipment for those who are building.
Antennas, towers, all sorts of gimmicks. For those
of you who have had an opportunity to visit here
at Harvard, Mass., you can see whether or not 1
| have succeeded in fulfilling this desire.

Consistent with this thinking is my idea that
when a ham buys a piece of equipment, he wants to
know that the piece of equipment is going to op-
erate 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 that want to take a flyer, or do the repair work
yourself. The great majority of people do not have
the facilities and lack the ability to repair or service
much of this equipment themselves. Therefore, it
| has been our fixed policy to sell only those pieces
of equipment which could stand our scrutiny and
go through our service department and really be
checked out as intended.

HERBERT W. GORDON COMPANY

Woodchuck Hill Road, Harvard, Mass. 01451

“Helping Hams to Help Themselves”

Some of my competitors in the United Sta
offer a list which reflects an existence of about IJ
2 of an item and sometimes this 1 or 2 might v
well be so badly battered up that the only pass\ij
way to sell it would be to mark the price way,
down. I'll give you a for instance. Upstairs in ¢
stock room we have a DX 100. It has been bac
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 didn't catalog or class
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 s
to someone who had the ability to chase 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 drawi
card by simply listing it as DX 100, $35.00, 3
having 6 or 7 fellows write in for it. This would
ridiculous. We don’t even list it. Our list, theref
can be considered as a list of equipment which
have at the present time and which we're likely
have in the near future. In other words, we h
more than | of the items involved. Moreover,
prices that 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 f
nish a piece of equipment at that price for a per
of time. In short, more than one of you can t
this particular piece of equipment. Let me give ¥
another example. We sell a 75A4 for $550.00. T
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 very carefi
cleaned, and when you turn it on, for example
1S going to equal or exceed the qualifications t
were imposed upon the set by the original ma
facturer, Collins Radio. This isn't a set that
of the life has been taken out of; this is a set wh
you can confidently expect to use for years to co
My competition advertises such a set at $269,
Why the tremendous difference? Because his se
probably one and only, it’s probably beat-up,
probably a set which you wouldn’t if vyou hac
chance to see it, ever want to select yourself. Y
can feel, therefore, a greater degree of confidei
about buying something from us than you mi
otherwise feel. Moreover, all of our items are g
anteed. We'll take care of you if you hav
problem with it. We'll see to it that you get

98 @ CQ o
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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

yu pay the return transportation charges.

1 mentioned in the earlier part of these notes
t we had a tremendous inventory. It's literally
bellevable as to the extent of our inventory. We
we, for example, more equipment here than can
fnund in all of the other radio amateur supply

yuses in New England. Very likely it is substan-

1lly more than that. If we were to count the num-

r of ham pieces that we have, we'd have close to
housand pieces of ham gear alone, Thus people
ing the trouble to drive to Harvard to look for a
ce of ham equipment are not likely to be dis-
pointed.

One item that I would particularly like to com-

ent on is the fact that we feature an extensive
antity of the very high-priced, better quality re-
ivers. We have almost the entire Collins line, the
tire National line, the entire Hammarlund line,

s entire Hallicrafters line. For those of you who
e buffs, or collectors, let me assure you that we
ve a substantial inventory here of old-time equip-
2nt, not up for sale, but for your observation. 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
inkled liberally throughout our establishment,
as to lend flavor or color to our inventory. And,
ile we won't offer to sell these pieces, we will
you look at 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
own on our listing, just ask us. There is a very
ong possibility that we know where we can get
e item. That is, people have offered to sell equip-
ent to us if we could find a buyer for it. So, don't
sitate to address inquiries of this nature to us.
Don’t forget that we'll be pleased to accept your
uipment in trade towards this used equipment.
hn't forget that we can provide good counseling
solving your problem. If you, for example, want
know the best receiver for communications pur-
ses, within the ham bands, within a certain de-
able budget, let us know your problem and we
n probably straighten you out. On the other hand,
you are VHF'er and you want to operate on 6
aters or 2 meters, or even 432 megacycles, we can
ne that receiver which will work best with the
ks converters that we sell and stock. Above all,
'd like very much to have you stop and visit if
u are on your vacation or up in the vicinity.
Thank you again.

73
Herbert W. Gordon WIIBY

S. I almost forgot—we now have a listing of used

m rear. Write for vour cooy today!

=

anitenna
tuning

—  problems?
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229080

omega-t has the answer
in its unique, new
antenna noise bridge!

. . test resonant antenna system for both frequency and
operating impedance

. replaces 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 — 1 to 100 MHz

Sold only through authorized distributors of
amateur and citizens band radio supplies —

For additional information write . .

omega-t systems incorpomted

516 belt line road - richardson, texas 75080 « (214) ad 5-5286
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GET YOUR NEW
ISSUE NOW!

Over 283,000 QTHs
in the U.S. edition
$6.95

Over 135,000 QTHs
in the DX edition

$4.95

See your favorite dealer or
order direct (add 25¢ for
mailing in U.S., Possessions
& Canada. Elsewhere add
50¢).

These valuable EXTRA features
included in both editions!

Radio Amateurs’' Prefixes
by Countries!

A.R.R.L. Phonetic Alphabet!
Where To Buy!
Great Circle Bearings!

International Postal
Information!

Plus much more!

"I:)Dﬂl(mc

Dept. C, 4844 W. Fullerton Ave.
Chicago, Ill. 60639

February, 1968 e CQ e 99

e QSL Managers Around the o
World!

e Census of Radio Amateurs
throughout the world!

e Radio Amateurs' License
Class!

e World Prefix Map!

e [nternational Radio
Amateur Prefixes

FREE

BROCHURE!




by NEW-TRONICS

the home of originals!

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

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

NEW-TRONICS CORPORATION

““the home of originals™
3455 Vega Ave., Cleveland, Ohio 44113

February, 1968

Project Oscar [from page 37]
mark. While this is very gratifying, it still
is not enough to cover all of the operating
expenses, and additional members are needed.
Project OSCAR exists for the purpose of
helping radio amateurs participate in satellite
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 vyear), be-
cause of the magnificent cooperation of the

| members. With increased membership, the

future should bring to amateur radio new
and even more interesting activities as well
as increased capabilities in the field of space
communications. Membership in Project OS-
CAR costs $5 a year, and it is a sound In-
vestment in the future of amateur radio. Ad-
ditional details and membership applications
can be obtained directly from:

Harley C. Gabrielson, W6HEK

President, Project OSCAR Inc.

Foothill College

L.os Altos Hills, California, 94022, .I

M.A.R.’s Converter [from page 46|

necessary other than the normal short and
direct wiring of signal carrying leads and by-
pass capacitor leads. The crystal frequency,
when added to the incoming signal fre-
quency, should place the 1.f. in the receiver’s
twenty meter band. If additional crystal
frequencies are required, a switch may be
placed in the 6US8 grid circuit to select dif-
ferent crystals. Coil L, is wound with #28
Formvar wire “two in hand.” (Instead of
winding one wire on the form, wind two In
parallel. This tends to increase the tuning
range of the slug). Should it be desired to
use the tetrode section of the 6U8 for V,,
instead of a 6BZ6, the pin connections are
shown.

Adjustments
|
Connect the converter to the receiver. If a

| signal generator is available, connect it to

the input of the converter. Initial tuning
slug placement of L, and L, should be ap-
proximately %3 into the winding. The oscilla-
tor should then be operating. (This may be
checked by removing it from its socket and
hearing the noise level drop.) Tune C,; an

signal generator for a mid-scale S mete

reading. Adjust L, and L, slugs for maxi-
mum signal. (The slugs should extend about

[continued on page 102]
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SEND FOR FREE LITERATURE

AM ECO DIVISION OF AEROTRON

NEW SOLID STATE 5-BAND RECEIVER

MODEL R-5

B Continuous Coverage .54 to 54 mc

B Variable heat frequency oscillator

B Includes 6-meter ham band

B And the 30 to 50 mc police bands

B Fully transistorized — Bandspread

B Noise limiter — Optional battery pack

WIRED AND TESTED .

$79.95

BOX 6527, RALEIGH, N. C. 27608

OMMUNICATION RECEIVER

RCAF GR-10 COMMUNICATION RE-
CEIVER—115 Volt 25-60 cyc., 6 Bands;
195 to 410 KEC & 1400 to 'HIZI{I{I KC., elec-
tric band spread, wvar. selectivity, adj.
crystal fillters, noise limiter, AVC, carrier
strength meter, crystal control on any one
freq. to 6.8 MC., temp. & voltage reg. of
oscillator, aenﬂiurity better than 5 Miec.
V. 2:1 sig. to noise ratio. Max undistorted

out 3 watts. With Tubes: 3/6SK7, 1/6K8, 1/68J7, 1/6HS,
FSQ7. 1/6F6G, 1/5Y3G, & 1/VR-105. Beat fruq.”usv. control &
ov. for speaker & headset. Size: 10% x 20 x 11%"; Wt.: 85 Ilbs.

abinet design may vary.)
ices: UUSED. Not Checked: $89.95 — USED, Checked: $99.95

RANSMITTER - RECEIVER
/S CDN No. 29 “B"” SET

prox. 230 to 240 MC with 12/24 VDC Power
oply self contained, and Tubes: 4/6AG3S,
BAKG, 2/6C4, & 3/6J6. Two preset channels in
» freq. range. (Ideal set for local netting on 114
sters. )

re: 436 x 8 x 11”; * 18 1bs. Price: Used

$18.95
NAVY TCS H’EGEI"H"EH AM — 1.5 to 12 MC in 2 bands.
r details see our ad in Jan., "68 issue ad Used: $44.95

NAVY TCS TRANSMITTER AM — 1.5 to 12 MC in 3 bands.
@ detailed description in Jan., '68 issue ad Used: $34.50

Both above items — Checked for Operation: $10.00 additional.
Prices F.0.B. Lima, 0. — 25% Deposit on COD’'s
G NEW FREE CATALOG — Send for your Free copy now!
New edition just printed. Write: Dept, CQ

FAIR RADIO SALES

P.O. Box 1105 * LIMA, OHIO + 45802

WE PAY
HIGHEST PRICES FOR
ELECTRON TUBES
AND SEMICONDUCTORS

UNITY ELECTRONICS

107 TRUMBULL STREET
ELIZABETH, NEW JERSEY 07206
(201) 351-4200

EXCEPTIONAL BUY!
200V. P.I.V. Silicon 6 Ampere
RS TR T T o e s Bl reate s b ity e ss shos sPb vimmenians pams 74¢ Each

15 for $10.00.
We Pay Postage on $10 Or Over Orders.
LINCOLN RECORDS, INC.

134 Wheatley Road
Glen Head, N. Y. 11545

EASY TO LEARN CODE

It is easy and pleasant to learn or increase
speed the modern way—with an Instructograph
Code Teacher. Excellent for the beginner or
advanced student. A quick, practical and de-
pendnhle method. Available tapes from begin-
ner's alphabet to typical messages on all sub-
jects. Speed range 5 to 40 WPM. Always ready,
no QRM. beats having someone send to you.

ENDORSED BY THOUSANDS!

The Instructograph Code Teacher lliterally
takes the place of an operator-instructor and
enables anyone to learn and master code with-
out further asnlltance Thousands of success- '

ful operators have '‘acquired the code’'” with the Instructunrauh Sys-
tem. Write today for full particulars and convenient rental plans.

INSTRUCTOGRAPH COMPANY

5071-C NO. BROADWAY, CHICAGO, ILL. 60640
4700-C Crenshaw Blvd., Los Angeles, Calif. 90043

NEW RTY-3 RECEIVING CONVERTER

We had intended to run a picture of our
new RTY-3 Teletype receiving converter in
this space. The photographer did not deliver
the picture on time, so we will tell you about
it instead.

Our RTY-2 Teletype converter has been
so successful that we have designed a “next
generation’”’ unit. It will have a heavier, bet-
ter designed case, improved circuitry, and will
still feature a 100 volt selector magnet supply.

The new unit will be available at the same
price, $139.95, in mid-February.

In addition, for the VHF and UHF gain,
there will be a unit available that has a built-
in audio frequency shift keyer. Thus, one unit
will put you on Teletype at the higher fre-
quencies.

Our new literature is still in preparation,
and will be available shortly.

We will reserve orders for the new con-
verter, RTY-3 and the converter/keyer com-
bination to be filled in the order received.

If you are not ready to place your order, at
least get the dope from our new literature.

AQUADYNE, INC. *» BOX 175 * E. FALMOUTH, MASS. 02536

page 110 for New Reader Service
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MULTICORE SALES C CURP WESTBUR‘I’ N.Y. 11590

PLEASE include your

# ZIP code number on £

all correspondence.

102
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SUB CARRIER DETECTOR <

WIRED UNIT 5$75.00
KIT, with pretuned coils, no alignment necessary $49.50
Covers extra $4.95 each. Current list of FM Broadcast

Stations with SCA authorization $1.00

MUSIC ASSOCIATED
65 Glenwood Road » l.l;pﬂ.-r Montclair, New Jersey

phone 744-338

Add programs of commer-
cial-free music thru your
FM tuner. Detector, sell-
powered, plugs into multiplex
output of tuner or easily wired
into discriminator and permits
reception of famous back-
ground music progroms now
transmitted as hidden pro-
grams on the FM broadcast
. bond from coast to coost. Use

with ANY FM tuner.

area code 201

February, 1968

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 uniform. During tests
the signal generator and receiver r.f. gain
levels should be kept low. Inductor L, should
be peaked in the center of the receiver’s
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 birdie sup-
pression of the first example.

Thus the whole point is that first 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
further elaboration in circuit design 1s
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. W

41 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 friend. Our re-
quests have gone unanswered.

Again thanks to Gil, W8GIU/S5, this time
for sending a POD 26 to DJ7XC.

Regarding POD 26—Yes they are avail-
able now from the Superintendent of Docu-
ments, U. S. Government Printing Office,
Washington, D.C. 20402 for $2.75. Please
note that if one is ordered sent to a foreign
QTH the cost is an additional %4 or a cost of
$3.44. Actually it would cost you much less
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.

See page 110 for New Reader Service



NATIONAL RADIO COMPANY INC.
Start with Americas

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 through 10 meter bands. You'’ll

get years of enjoyment from this
husky rig, thanks to National’'s field-
tested design and workmanship, and
these terrific performance features:
- *200 Watt PEP input on SSB, grid-block
keying on CW, and compatible AM opera-
tion *Separate product and AM detection
plus fast-attack slow-release AGC in all
modes *Crystal-controlled pre-mixing with
single VFO for high stability, plus identical

National Radio Company Inc.

3
D -

N N -

.

TR T = A

calibration rate on all bands
tice filter for high sideband suppression on
transmit, and rejection of adjacent-channel
QRM on receive . .. plus solid-state balanced
modulator for “set-and-forget” carrier sup-
pression *Universal mobile mount included.

*Crystal lat-

37 Washington Street, Melrose, Massachusetts 02176

NOISE BLANKER

Removes high intensity ignition
noise and other pulse interference
before it enters your receiver.
Connects between converter and receiver. For 50-93 ohm coax.
b All solid state design features Field Effect Transistors for
minimum cross-modulation and maximum reliability.

Send for technical brochure

ESTCOM ENGINEERING CO., Box 1504, San Diego, Cal. 92112
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The NEW

YMETER

‘Time at a Glance”
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Inut or ebony plas-
ase, H4'', W73,"', FER

‘. 3 lbs. TOV 60 §F
A.C. Guaranteed ST : :
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or further information, check number 23, on page 126
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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 calculations. It even locates the decimal point. Ideal
for adjusting your rig, designing test circuits, figuring db’s,
operating frequencies and power ratings, and for accurate
match of antenna to final, Even if you’ve never used a slide
rule before, you’ll quickly master this time-saving electron-
ics tool. Comes with 4-lesson course that teaches you every-
thing you need to know, Mail coupon for details,

FREE BOOKLET SHOWS HOW IT WORKS

2  cCleveland Institute of Electronics
ClE 1776 East 17th Street » Claveland, Ohio 4414

Fy— =

Please send me FREE Elec- g Bne g o
tronics Slide Rule Booklet. ity
ALSO FREE if I act at once: —=———
a handy pocket-size Electron-
ics Data Guide.

Name

(Please Print)
Address -
City State Zip

|
|
|
I
|
|
I
I
l
|
I

A Leader in Electronics Training...Since 1934,
i e R
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Important E & IE Books

AMATEUR RADIO INCENTIVE
I.ICHISIHG STUDY GUIDE

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-Class,
and the modified requirements for the Extra-
Class, exams. Also includes sample exams for
Novice, Technician, Conditional, and General-
Class licensing. 160 pages. 514 x 814",

Order EE-050, only.................... $2.75

17 TH EDITION OF THE FAMOUS
RADIO HANDBOOK

Tells how to design,
build, and operate the
latest types of amateur
transmitters, receivers,
transceivers, and am-
plifiers. Prnvldes 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 & Practice

by Harry D. Hooton, W6TYH. The

one-source guide to ssb.
Covers the origin and
principles of ssb, deriva-

.t i tion of ssb mgnals car-
g rier suppression tech-
: " niques, sideband selec-
tion, carrier generators,
speech amplifiers and filters, ssb generators,
balanced mixers and converters, low-power
ssb transmitters, linear r-f amplifiers, 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.

P EDITORS and ENGINEERS, Ltd. jm

I
P.0. Box 68003, New Augusta, Ind., Dept. CQE-28 |

| Ship me the following books:
O No. EE-050 No. EE-350

I
: O No. EE-167 $——encl.
| Name :
: Address I
| City State Zip I
L i e e R R N L =
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80M. S.S.B. Exciter [from page 59]

is now ready for operation; I have described
its adjustment procedure in detail and it will
probably take more time to read it than to do
it.

Conclusion
This exciter has been in use at 11TDJ

since november 1964 and during all this

time it has not been necessary to readjust any
of its circuits. The sideband suppression w1th
voice signals is better than the figure given
above, which was obtained 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
sideband is well down or, “I can’t copy
you on the unwanted side.” The power supply
I am using is that of fig. 3 which is cheap
and very easy to build.

The exciter audio circuits have a band
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 Q,, to a .27 mf unit. A
.0082 mf capacitor can be connected across
the collector resistor of Q.. I did not worry
about the wide band of the audio stages,
because I 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 15 s.s.b. during weekends; just fix

a schedule. =
PERSONALIZED ENGRAVING
ELECTRIC RPN
ON-THE-AIR ' 110 VAC
sicNn WAZT” Hf’-\
WITH CALL :

Metaltex Lapel Bar — $1.50 Metaltex Tie Clip — $2.25

ARNOLD’S ENGRAVING

2041 Linden St. Ridgewood, N.Y. 11227
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‘with a MATERIAL DIFFERENCE!

I Use, is one of the most dependable

testimonials of endorsement, and Telrex
products are in use in 139 Lands

4@1& =S

‘ M.' AL

~‘Beamed-Power”’ANTENNAS, “BALUNS™

l. V. KITS and ROTATOR SYSTEMS!

Most. Technically-Perfected, Finest Communication -
Arrays in the World! Precision-Tuned-Matched
and “Balun” Fed for “Balanced-Pattern” to assure
“TOP-MAN-ON-THE-FREQUENCY"" Results

Enjoy, World renown TELREX performance,
value and durability! Send for PL68 tech. data
and pricing catalog, describing professionally
engineered communication antenna systems,
rotator-selsyn-indicator-systems, “Baluns’, 1.V.
Kits, Towers, “Mono-Pole”, ‘“Big-Berthas”, ac-
cessories, ete., ete.

Communication
Engineering

’ re Laboratories

ASBURY PARK, NEW JERSEY 07712, U.S.A.

COMMUNICATION

SYSTEMS
SINCE 1921

p—

PLEASE include your
ZIP code number on

all correspondence.

*

"HOW TO MAKE MONEY

Mobile Radio IMuintenume”

AUTHORITATIVE GUIDEBOOK

ABOUT THE BOOM IN TWO-WAY MOBILE-RADIO:
GIVES FACTS,. FIGURES, PAY RATES,
WRITE TODAY!

LAMPKIN LABORATORIES. INC tlectronic Div. BRADENTON, FLA

WANTED

SALES ENGINEERS
EARN $20,000 PER YEAR

sed on commission from sales and installation of
t 3 Vanguard TV cameras per week! |

FULL OR PART TIME

osed circuit TV is recognized as a definite neces-

for many businesses to combat rising costs.
ousands of factories, office buildings, banks and
hools will welcome your demonstration.

sing our list of applications as a guide you will be
le to show how any establishment can use several
meras and how each one can save thousands of
llars through the resulting increase in efficiency
d security.

you are over 21, have a working knowledge of TV
d are financially responsible, we need you as a |
les engineer to demonstrate our Model 501 in
ur area. 1o receive your application and addi-
nal details, send us a resume of yourself and in-
1de a self-addressed, stamped envelope.

VANGUARD LABS
rss-za Jamaica Ave., Dept. C, Hollis, N. Y. 11423

See page 110 for New Reader Service
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ATTENTION HAMS

| PRICES CUT
$18.00

Formerly New Number
DK60-G2C 60-262842
110V-AC .

T

Availlable Through
Your Local Distributor—
Effective Nov. 15, 1967

DOW-KEY COMPANY

2260 Industrial Lane
Broomfield, Colorado 80020
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Ham Shop

Advertising Rates: Non-commercial ads 10¢ per word In-
cluding abbreviations and addresses. Commercial and or-
ganization ads, 35¢ per word. Minimum Charge $1.00. No
ad will be printed unless accompanied by full remittance.
Closing Date: The 10th day of the second month preceding
date of publication,
Because the advertisers and equipment contained in
Ham Shop have not been investigated, the publishers of
CQ cannot vouch for the merchandise listed therein.
Direct All Correspondence & Copy to: CQ Ham Shop, 14
Vanderventer Ave., Port Washington, L.I. 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, transformers, meters, transistor equip-

ment, Millile test equipment, small parts. D. Reed, 1604 Grange
Ave., Racine, Wis. 53405.

SELLING RECEIVERS. SP600JX and R-390. Both good condx but
need minor tinkering to put in top shape. SP-600 $175.00,
R-390 $500.00 both with manuals. Local 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. NC270—$139.95;
HQ170AC—$239.95; HQ110AC—$169.95; 75S1—%$299.95; 75A1—
$169.95; SX1000—$134.95; HA10—$189.95; HT32—$249.95;
GSB100—$179.95; anger 2—%$169.95; G76—$99.95; 650 &
VFO—$89.95; Thor VI & AC/PS—$169.95; Hundreds more. Free
“Blue-Book’" list. WRL, Box 919, Council Bluffs, lowa 51501.

AUCTIONFEST—Broward ARC—February 17th. Turn your used
equipment into cash. Bargains unlimited. Location—Chaminade
High School, 500 North 51st Ave., Hollywood, Florida. Doors
open at 8.00 A.M. auction begins 9.00 A.M.

TTY: Model 28 %ears (set of 2) KSR or ASR; 60, 75 or 100 wpm,
5.50 pp in U.S. Model 14 Typing Regerfnra{‘ur, $50. 14 TD,
90. Model 19 table. Wanted TM-11-2357K, TM 11-2583A, Model

15 Typing Unit, 15 or 19 cover, R-19/TRC-1. Trade T1S-174/U

Frequency Meter for CV-89/URA-8A. WANZY, 119 North Birch-

wood Avenue, Louisville, Kentucky 40206.

FOR SALE: HT32, new power transformer installed and re-
aligned by factory service—$235.00. SX101 Mark 3A with Ver-
nier Dial—$115.00. Both units for $315.00. Both good condi-
tion, original owner, prefer local deal or will ship F.0.B.
N.Y. W2FX (516) 627-1107.

WANTED: Military, Commercial, SURPLUS , . . Airborne, Ground,
Transmitters, Receivers, Testsets, Accessories . , . Specially
Collins. We pay Cash and Freight. RITCO, Box 156-234, Annan-
dale, Virginia PH 703-560-5480.

SELL OR_TRADE: Knight TR106 6 Meter tranceiver, base or
mobile. Fjrufessmnalclly wired and aligned with matching VFO;
6 M Mobile Halo and bumper mount; all brand new. Jones 261
and 262 VSWR indicator too. Want Johnson Valiant Il in com-
parable condition—or sell. WA4WIA, 345 Park Road, Pleasant
Grove, Ala. 35127. 744-0927 P.M.

DAYTON Hamvention April 27, 1968—Wampler Arena Center,
Dayton, Ohio, sponsored by Dayton Amateur Radio Association.
QSO in person at the nations foremost radio event of the year.
Technical sessions exhibits, hidden transmitter hunt. Bring the
XYL for an outstanding Ladies Program. Join the satisfied par-
ticipants who return year after year. Watch the Ham ads for
ngfgorTatinn or write Dayton Box 44, Dayton,

NATIONAL HRO 60 with 13 coils; Hammarlund HQ 180, $200
each or best offer. Regency WT4 $30. All perfect. Virgil Pfeifer,
1605 Gilbert, Peoria, Ill. 61604.

WANTED: 2 voit '57 and '58 receiving tubes—W1BB,

GONSET 2 Meter Sidewinder, factory aligned AC & DC supplies
$230. John Stiles, Sweetgrass, Montana 59484.

SELL: Brand new Star-Line Xmtr, Rcvr, 50M Converter. Never
used. Cost over $1,000. First 53300 takes. Yager, Box 176,

Prospect Heights, Illinois 60070.

@SL’'s, SWL's, CB 10¢ N & S Printery, Box 11184, Phoenix,
Arizona 3501?.

QSL. Second to none. Your personal combination from largest
selection, glossy reds, blacks, calypso, pincraft, vellum, and
crystallon. All ink colors. Many card styles. Fast service.
Samples 25¢. Includes your call in beautiful 432 inch letters.
Ray K7HLR, Box 1176, Twin Falls, Idaho 83301,

WANTED—AQST's—Last four issues needed to complete private
collection. 1916—FEB., MAY, JUNE, JULY. Any reasonable price
aid. K2EEK, CQ Magazine, 14 Vanderventer Ave., Port Wash-
ngton, L.I., New York 11050,

amvention,
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QSL's by RUTGERS VARI-TYPING SERVICE, Thomas St., Mi
N.J. 08848. Free samples.

POLICE—fire—aircraft—amateur calls on your broadcast |
Tune the band with TUNAVERTER. Free catalog. Salch Com
Dept. CC, Woodsboro, Texas 78393.

Pa. 1

QSL's—BROWN.E-W3CJI—3111 Lehigh—Allentown,
Samples 10¢ with catalog 25¢.

WANTED: Tubes, transistors, semiconductors, test equip
meters. Bernie W2MNP, Box 257, Canal Station, N.Y.,

10013. |
YOUR CARD in glittering raised 3-D on blazing backgre
becomes a beautiful collector's item. Samples 25¢ (refund.
3-D QSL Co., Monson, 4, Mass. 01057.

RTTY gear for sale. List issued monthly. 88 or 44 Mhy tol
uncased, five for ;1.50 postpaid. Elliott Buchanan anﬂ
sociates, Inc. 1067 Mandana Blvd., Oakland, Calif. 9

EARN YOUR DEGREE in electronics engineering. Highly effe
home study courses in electronics engineering technulng&
electronics engineering mathematics. Free Literature. G
Institute of Electronics Engineering, P.0. Box 36185, Hou
Texas 77036 (Established 1945). |

EXTRA SPECIAL OFFER: Galaxy V Transceiver, De lux acce
console, Galaxy remote V.F.0., AC power supply. Sound off
$450.00 or best offer Mrs. Glenn Imler, (WSLJ). Gary, Inc

RUBBER ADDRESS STAMP including call letters. Three or
lines $1.50. Signature stamp $3.50. Free catalog. Jack
P.0. Box 443-F, Franklin Park, lllinois 60131. |

COLLINS 75A4 3kc filter serial # 4041 $400. W. I-n'.um|:u::rst,i
Story Ave., Bronx, New York 10473.

SELL Frequency meter TS-173/UR 90-540mc. $150. Also
uals for Motorola 150mc mobile gear. F. Saltus, 10074 C
bal Dr., Spring Valley, Cal. 92077. 13

FOR TRADE—Knight R-100A with all accessories, 1 year
what kind of General coverage receiver have you? |
Sjulander Jr., Box 231, Ashland, Wisc. 54806.

FOR SALE: Heath HG-10 VFO gud condx. $25. Globe

Deluxe Xmtr $30. You pay shipping cost. G. J. Cotelli
1903-32nd St. W. Bradenton, Fla. 33505.

WANTED: F-455J)-05 filter (500 cycle) and 270G-3 speak
75A4 R. D. Sever, P.0. Box 14015 US Nav. Comtracen-Corry
Pensacola, Fla. 32511.

COLLINS 62S-1 like new $600. or best offer will tra
collins 30S-1 KW amp. W. Rogers, 327 Chamberlain St,

ville, Tenn. 372089.

SELL: Bc221 HBS up. orig book 50. Bc603 AC converted
band police $25. HB KW Class B mod 810's Phatemeter
Filters. B. Davis, Box 311, Lonoke, Ark. 72086.

SALE. Elmac-Model P.M.R. 6A 10 to 80 meters plus BC
Bands has AC Power Supply. $60. R. Garcia, 52-14 39th
Woodside, N.Y.

FOR SALE: HT-37
NCX-3 or Galaxy
I11. 60062.

FOR SALE: Johnson pacemaker and 1000 watt Amplifier
power supply and extras. $150. Local Only. D. Loewer,
Schurr Rd, Clarence, N.Y.

SELL MILLEN 90905 scope 5° $55. Accurate model 151
tester $8. Vangard 6 meter converter with pre-amp &
$15 VF-1 $7; QF-1 $4; Robert Ireland, Pleasant Valley,

12569.

WANTED: high band FM Gear. Prefer converted for 2
and workable on 146.94. W. Baxter, 402 E. Jacinto St, T

Arizona. 85705.

A MUST for every home and office. A national zip co
rectory postpaid to you. R. A. Weigand, 177 S. Unio

Salem, tﬁiﬂ 445&0.

WANTED: 220 and 432 mc equipment. Send list and pri
Zalewski, 411 Grove St., Jersey City, N.J. 07302.

WANTED: Velvet vernier dial for national SW3 rcvr. J. N
9614 NE 3rd St. Vancouver, Wash. 98664.

FILTER for SSB. Espey, pt. #16.296 for 500 ohm in/out Z
a few for $8.75 ea, post paid in US. R. Beams, 4660 E.
Rd, Tipp__ctty. Ohio 45371.

MAKE your clock a 24 hour clock with this 9% x 10
version chart. A must for every shack & only $.75 PP ch
riqgmﬁnly. ). Siemietkoski, 3039 E. Thompson St, Phila

FOR SALE: R-45 communications recvr 550KC-30mc, BFO
HB power supply schmeatic and tune up instructions a
half current price $75. FOB. H. Lowry, 915 Madison St,
chester, Tenn. 37355.

WANTED: Good used swan 350 with P/S State condx and
T. Watkins, 4838 Reynolds Dr., Torrance, Cal. 90500.

FOR SALE: Nearly complete set of RTTY Vol 1-12 an
bulletins 9-45. Best offer over $20. R. Quenstedt, 512 Mc

lus astatic T-3 mike $225 or will tra
II. B. Gode, 1036 Hillside Rd, North

! Rd, Leavenworth, Kans. 66048.

See page 110 for New Reader Service




6-150 [JEffEl:t, $150; Gonset Comm.!I-B Saturn Six Halo
both $100. Relays, xfmrs, Tubes, Magazines, SASE List.
ankford, 511 Purnell Dr., Nashville, Tenn. 37211.

TED: 2 sockets for 4X150G. J. Kimbrell, 106 Thompson St,
nam, Wash.

E Coax ant relay with DPDT Aux contacts $6. Q-tran 1 to 150

5 ohm antenna balun with coax connector $6. Two B&W

le connectors with new RG59U attached $2. ea. G. Coun-
1an, 75E Bay St, Charleston, S.C.

7-HT41 2 extra 7094S included. Come see it working. $400.
ercado, 357 Midwood St, Brooklyn, N.Y. 11225.

ITED: F-455 J filters for 75A-4 1.0,1.5,2.1 kc, state condx
' price. A. B. Hallaway, 6101 France Ave, So. Minneapolis,

F. 55410.
S$S-Trader'" Ed Moory promotes January Clearance sale on

. equipment with factory warranty: Drake T4-X, $319.00:
Ee L-4 Linear, $549.00: R4-A, $319.95: Package Deals: New

3 Band Transceiver Kit, Model 753 and New EICO 751
ly and Speaker, Regular price, $249.00, Cash Price,
9.95: Package Deal: New Mosley Classic 33 Beam and Demo
-M Rotor, $199.00: New Displayed Model BTI 2000 Watt
ar, $649.00: Demo Swan 500, $419.00; New TR-4 displayed
el, $449.00: New NCX-5, $449.00: Special ROHN 50 ft.
over tower, prepaid, $189.50: Demo Ham-M Rotor. $94.50:
Collins 75S-3B, $725.00; Displayed Swan Mark || Linear,
3.00: Fantastic Special, New National VX-501 VFO, $249.95,

Price, $139.00: Ed Moory Wholesale Radio Co., Box 506,
itt, Arkansas, Phone 946-2820.

s Qth in Fla For Sale. Has 66 Ft. Rohn Tower with TA33 &
M rotor, 40 Ft. Crank-up & Tilt over tower with TR-44
r, 3 bedroom house with Deluxe Hamshack. Located 2
s from marina on famous chain of lakes. April availability.
500.00. K411F, P.0. Box 205, Winter Haven, Fla. 33880.

3E King 500A modulator and power supply pair 811A with
ets. $/5. H. Hopkins, P.0. Box 204, Laytonville, Cal. 95454,

ED: Late mEi:IE.:I vibroplex original bug mint condx. F.
r, 315 SE Wilshire Ave, Bartlesville, Okla. 74003,

Y XMAS and a Happy new year fromW@CVU. See you at
National convention in '69 at Des Moines, lowa. C. Boegel,
Center Point Rd, NE, Cedar Rapids, lowa.

ED: Complete set of QST, '46 to '51. $25. Riwy exp coll.
nther, 1141 N. 26 St, Milwaukee, Wis. 53233.

SALE: Drake TR-3 in ex cond. Used little $325. Bandit
\ linear $300. New drake R4A instruction book $1. K.
2k, 211 Hillwood Dr, No Little Rk, Ark.

57 $8. BC-459 $8. BC-453 $10. Johnson 2 meter vfo $10.
et 10 meter converter with info to convert to 6 meters
Jack., 7 Elmtree La, Huntington, Sta, N.Y. 11746.

Eﬁt{‘; Ecmuns 3051 Linear ). Cottstock, Rte. 2 Shelbyville,

SALE: DX-60. Mint condition $60., FOB Boulder. Adolph H.
2r WAQSKE, 1938 Violet Avenue, Boulder, Co. 80302.

OR SWAP: Lampkin 205A Quad modulation mon. Excellent
tion. Need Marconi 1064 gen. or equivalent. W. D.
rray W4JQ0 Maynard Road, Cary, N.C. 27511.

SALE: Hallicrafters HT-32 SSB Xmtr. Price $225. Sorry will
hip. 4‘:;'.15% Johnson WBVOK, 18595 Westbrook Dr., Livonia,
gan .

0 HAMFEST '68: May 4, 5, 6, Tropicana Motel. Main prize
500. Pre-registration prize Tri-Ex 54’ tower delivered.
FARC, P.O. Box 783, Fresno, Calif. 93721.

ED: Precision model 110 volt-ohmeter; Millen tone gen-
r and Wheatstone bridge in good or repairable condition.
dman, 735 Greens Ave., Long Branch, N.J. 07740.

ED: DX-35 or DX-40 Good shape reasonable. R. G. Bosc,
Box 203, Warroad, Minn. 56763.

TIFUL: 600 watt, 10 to 160, Homebrew, 6 ft. rack, bullt
ope. Fone and CW-—xtal & VFO. Sell for $100. Joseph
, 54263 Northern Ave., South Bend, Indiana 46635.

SALE: Two variable vacuum capacitors, 20-750 mmf. type
. $50 each. W3COG, P.0. box 231, Coatesville, Pa. 19230.

SALE: Antique QST magazines. 1920, 1921, 1922. Send
;%rl list. J. Kanode, WA4WSF, 244 Parkway, Winchester,

SALE: Heath HO-10 monitor scope with manual, $40.
m vertical V80 never used, $12. Will deliver reasonable
ce, Jagk Koplin, RD 1, Zionsville, Pa. 18092.

D: For USA-CA; QSL's From 1,000 stns. worked. 3C6UP,
9st. N., Lethbridge, Alberta, Canada.

ED: PR-4CX250-4CX300A ceramic sockets & chimneys with
in by-pass condenser & grd. cathodes. James C. Bennett,
Vinewood, Wyandette, Mich. 48192.

: New Indian 2 cyl. motor. Tran-ign-kick starter. Value
For test equipment, converters 2-6-10 meters. Reuben
WSONES Rt. 1, Box 271, Marinett, Wisc. 54143.

See page 110 for New Reader Service

FOR SALE. Viking Il, Factory wired, with push to talk. $85.
122 VFO, $15. Ralph Methany, 212 South Park Ave., Fremont,
Ohio 43420.

FOR SALE or trade; 2 meter Navy Transmitter & Beam, $400.
L. Horan, 186 St. Mary's St, Norwalk, Ohio 44857.

WANTED: Lakeshore Phasemaster Junior SSB exciter, J.
208 Pat St, Levelland, Tx. 79336.

A MUST for every home and office. A national zip code direc-
tory postpaid to you $1.00. R. A. Weignad, 177 S. Union Ave,
Salem, Ohio 44460.

FOR SALE: Heath warrior HA-10 $175. Heath monitor Scope,
HO-10 $50. Gonset communicator 111 6 meter, $150. All like
New. R. Sipe, Box 157, Willshire, Ohio.

HEATHKIT: for sale a model HD-10 electronic keyer. Flawless
$30. Firm. Shipped prepaid. S. Barry, 384 Union St, Uniontown,
Pa. 15401.

TELEGRAPHER'S Key tip clip or tack wanted. R. W. Randall,
1263 Lakehurst Rd, Livermore, Ca.

COLL!NS Kwm-2/136B-2, 516F-2, 312B-5, $1250. Alimint condx.
Ship USA Factory cartons. D. Leddin, 301 Doothy Dr., Richard-
son, Tx. 75080.

SALE: Radio testing, service instruments, scope meters, gen-
erators, military surplus, transmitters, receivers, tubes, coils,
resistors etc. Ham Shack, antenna, tower. F. Yonker, 724 W.
Fairmount Ave, State College, Pa. 16801.

RTTY—Want 28ASR or KSR Sell typing reperf & TD, new also
heath Professional scope excellent condition, Mendelson, 27
Somerset Pl. Murrayhill, N.J. 07971.

TR-4, AC-3 $485. HQ-170C $169. HT-32A $225. RTTY Model 15
$55. FRXC TD & Reperf $60. Cert. CK or MO All mint. D. Burns,
4410 Reading Rd, Dayton, Ohio 45420.

WILL PAY liberally for manual and/or schematic for old Navy
mndgi {2}20 VIVM. F. Kinsey, 15711 So. Whipple St, Markham,
I1l. 60426.

WANTED: CQ, April 1945: r/9, Nos. 40,41,43-49; any SW Craft;
Radio, July 1935; 73, Jan 1961; Calling CQ (DeSoto). F. Herridge,
96 George St, Basingstoke, Hampshire, England.

RTTY Equipment. TU, Model 14 TD; Scope monitor; Schematics,
manuals, Etc. F. Demotte, P.O. Box 6047, Daytona Beach, Florida
32022.

GPR-90 Rcvr. excl condx and realigned $150 Swap to min trans
tv or VX-105 for ncx-5. H. Lowenstein, Short Hills Terr. Apt,
4E, 806 Morris Turnpike, Short Hills, N.J. 07078.

FOR SALE: Mosley TA-40-K 7mc conversion kit for TA-33. Used
2 years, never abused. $20 plus 15 |b shipping. J. Krentz,
8640 Melva St, Downey, Calif. 90242.

MAGNECORDER PT-6 Both amplifier and tape deck, in good
shape, want $350. or SSB Transceiver. D. Storm, 2132 West
Paris St, Tampa, Fla. 33604.

HEATH ‘‘tener” excellent condx. Operates 110, 6, and 12 V.
All manuals, cables, and power supply included. $60. Syl
Polunsky, P.0. Box 111, San Angelo, Tex.

WANTED: Antique radio tubes made prior to 1920. S. LaDage,
431 Oakland Ave, Maple Shade, N.J. 08052.

WANTED: Dial plate & knob for B&W 850A coil. P. Greenway,
234 Elden Dr., NE, Atlanta, Ga. 30305.

APR-4 recvr w/coils 75-1000 mcs, $100; Cleanup shack similar
Eearézsztgrp for list. C. Spitz, 1420 S. Randolph St, Arlington,
a. *

WANTED: HW-32 in damaged or unworking condx. Only dogs
?ﬂnd Iera't{:élgﬁplease. M. Ludkiewicz, 143 Richmond Rd, Ludlow,
ass. \

WANTED: Schematic, or information on lyradion No-K551 BC
Rcvr. or will trade for 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 BOI power surﬁly new only
used for about 10 qso's $99. Knight T7-60 with relay $35.
B. Bulchis, 64 Summer St, Hawthorne, N.J. 07506.

FOR SALE: Heath apache with SSB Sb-10 Adapter, $130 knight
R-100 rcvr, $50. Complete set of accessories—Ilist for SASE.
R. Beaudet, 2 Rocky Crest Rd, Cumaberland, R.|. 02864.

WANTED: Antique radio tubes, made before 1920. S. LaDage,
431 QOakland Ave, Maple Shade, N.J. 08052.

FOR SALE: Hallicrafter HT-32 in mint condx. Looks like new.
ﬁ%ﬁgg Works Perfect. B. Nastoff, 320 W. 56th Pl, Gary, Indiana

FOR SALE or Swap—Mosley CM-1 rcvr in perfect condx. W.
Drake Q-mult & Spare tubes, $55. Will trade for matchbox,
Egﬁ% vertical. T. Ginkel, 832 So Payne St, New Ulm, Minn.

B&W 5100B, 51SBB with GD104 mike $150, Drake 2A,2AQ,2AC
$150 both 275-FOB B. 1237 Dumont Richardson, Tx. 75080.

FOR SALE: TH6 2 yrs old with BN-12 Balun, $80. Mosley 3 el
Eggﬁer. 14’ boom $25. P. Neroum, P.0. Box 653, Bristol, Conn.

Bell,
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COLLINS 75S-3 recvr. $385. FOB Good Condx. Rm Vaceluke, 17
W. 540 Hillcrest, Wooddale, Ill. 60191.

COLLINS F455 N20 2.0 kc. mechanical filter (good condx). Will
}:ak% zgﬁest offer. R. Wilson. University of |owa, lowa City,
& ;

COLLINS 32¥2 mint condx—come and get it for $125. D. E.
iggno'tgr, Lafayette Area Voc Sch, Springhill Dr, Lexington, Ky.

FOR SALE: Johnson 250-39 or B&W 380 T-R switch—$15 ea;
H-P 400 HVTM $160. PCa-200 Panadopter, Make offer. C. Gordon,
West Main St, P.0O. Box 85, West Millbury, Mass.

WANTED: Cq 1945: Jan. March, Agp“ril. July, Sept. Nov. or bound
volume. Also need CQ Feb. 1946. Clean, complete copies,
please. W. Womack, 6617 The Parkway, Alexandria, Va. 22310.

FOR SALE: Swan 350 with AC Power Supply original carton.
New Jan 67 $375. G. Ted. Anderson, Southland Acres, Box 104,
Tuscola, Ill. 61953.

SWAP LN Mamiyaflex C3 professional camera with 80 mm. &
180 MM. lenses for Multi-band S S B Xcvr. S. Schultz, Sheep
Lane, Locust Valley, N.Y. 11560.

SB2-LA lkw Linear 80-15 meters $150. P. Sherry, 55 W. 14th
St., N.Y.C., N.Y. 10011].

FOR SALE: FM radio $6. Hetrociter described in Mar 63 CQ
~0ld books wireless telegraphy by Seeling 1915 $1. BC 348
Manual $1. Misc old Eng. Books $1 ea write. E. Marriner, 528
Colima St, LalJolla, Cal.

FOR SALE. Magnecorder Pt-6 tape deck and amplifier. Gud
Condx. No toy. $350 or best offer. D. Storm, 2132 West Paris
St, Tampa, Fla.

MATCH BOX-—250 W with SWR $40. Mini-Beam B-24 6 thru 20M
0. LRL 66 All band antenna $15. $75 for entire package. J.
iegel, Clair Ct, RFD 3, Yorkstown Heights, N.Y.

B & W 5100 and 51SB complete. C. Ludlam, 2309 Bullington St,
Wichita Falls, Tx. 76301.

HEATH—SB-300, $180, HA-460 6M transceiver, $125. Will ship.
C. Hickman, 184 Park Ave, Binghamton, N.Y. 13903.

ALL types of printed circuit board, QST, CQ, 73, send for list.
B. Hayward, 3408 Monterey, St. Joseph, Mis. 64507.

VIBROPLEX origionla Bug with cord and wedge set. Like new.
$15. J. Salais, 817 So. Sappington, St. Louis, Mo. 63126.

SELL: HO-13 $40; CT-1 $7; MM-100 $5; SX130 $120—All plus
shipping. T. Bornback, 19 W 167 21st PI, Lombard, IIl. 60148,

WANTED: Good continuous tuning low frequency receiver cover-
ing 20kc through 500kc send description and ﬁhntu if possible
to G. Frazier, RFD 1, Ossipee Trail, Sebago Lake, Maine 04075.

WANTED: 6 & 2 meter transceivers for visually handicapped.
Wm Thowe, 10734 Dunawaa, Dallas, Tx. 75228.

WANTED: Hammarlund SPC-10 SSB converter for SP-600 Series
;EE?BMH' R. Schlosser, 3505 Myers Court, Jackson, Mich.

MOBILE amtennae and body mount. A/S whips for 15,40,75.
Bumper mt. Any item $5. J. Mankus, 11431 Ortega Dr, Saint
Louis, Mo. 64138.

WANTED: Wilcox F-3 or CW-3 Receiver, FM Recvr., For Sale;
Harvey Wells, TBS-50C xmtr., T-90 xmtr., R-9A rcvr., Ameco 2m
:gg;ezrler, d R. LaBrenz, 940 W Hampton Rd, Essexville, Mich.

COMMUNICATOR: | for sale, prefer gich-up cash deal, $75 money
back guarantee. Claude Bare, Box 2, Greenbank, W. Va. 24944.

BOOKS on antennas, transmission lines, microwave theory,
hardback or paper new or used wanted. State cond and price.
D. Etherdge, 12040 Redbank St, Sun Valley, Cal. 91352.

SELL: mint cond Galaxy V MK |I, Deluxe Access Console, AC 35
pwr sup never used 80/40 cliff dweller $450. M. Schwartz,
4608N Central Park Ave, Chicago, IIl. 60625. P!

FOR SALE. Galaxy V ACPS, Speaker, VOX, Cal, Mint. $350. B.
Blackburn, 444 Colton Rd, Coiumbus, Ohio 43207.

WANTED: 30L1 please give age and serial #. C. Kaufman, 231
So. Jasmine St, Denver, Colo.

WARRIOR $140. Wollensak rcdr 1-1500 $65. Lot $200. Manjals,
Excellent. Shipping FOB. Will trade-in good 5 band xcvr with
AC/DC. C. Cordioli, 982 Bonneville Way, Sunnyvale, Cal. 94087.

RTTY Equip. TU, Model 147D, Scope Monitor, Schematics, Man-
uals, Etc. F. DeMotte, 4008 S. Atlantic Ave., Daytona Beach,

Fla. 32018.

WANTED: Any hams interested in forming a novice worked all
states net on 40 meters. R. Hajdak, 4 Homer St. Greenville, Pa.

16125.

WANTED: GDO, VIVM, other test equip. R. D. Seder. P.0. Bx
14015 US Navy Comtracen Corry Field, Pensacola, Fla. 32511.

WANTED: 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. Beistle, 2738 Wilkie Way, Ft. Worth, Tx. 76133.

FOR SALE: HW-12-A transceiver, build fall 1967, perfect conds,
$80. A. Gerhand, 326 W. Third St, Berwick, Pa. 18603.
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SELL: QST from ‘32 to present. Any quantity. Send you
quirements. Need QST before '32 and CQ vol =1 to Vol
E. Guimares, 17 West End Ave. Middleborough, Ma. 0234(

VHF Horizons: Want complete run, what's your price? B. S
1238 Woodcroft Rd, Richmond, Va. 23235,

HEATH HA-10 KW, DB-23 preselector like New. Make Offe
Emerald, 8956 Swallow Ave, Fountain, Valley, Cal. 92708.

HT40 $42.A1 DX35 tx $20.A1 SX101 Mark 3 $140. Vo
Regulator 90-130V or 190-250V input with 115V and or 114
switch selectable at 20 amp $12.50. W. Baxter, 402 E. Ja
St., Tuscon, Az. 85705.

DRAKE 2B $160 TR3 $365. HAIO-Heath Warrior Amplifier !
Manuals with all. No trades please. Nick, 5750 Yukon
Sparks, Nev. 89431.

FOR SALE: HB 1pair 813's GG.Table tuE self contained.
looking. See QST Nov. '61 forpring. All band. $60. P. Rich,
1208 Cody, Wyo. 82414,

JOHNSON Vvaliant, good cond with spare tubes, going Transc
gﬁgt :gfﬁeharnund $150. R. Diehn, 3374 Blairmont Ave., Tc
i0 :

ANTENNAS for sale. All bands, Very reasonable, S. Morton
Wellesley Dr., Cincinnati, Ohio 45224.

HW-32, 200W SSB Transceiver Like new. AC Supl;lzy, com
$95. W. Pifaff, 12 Marys La., Centerport, N.Y. 11721.

STILL LOOKING for 75A-4 filters, 2.1 kc, 1200, 500 cycles;
3.1 kc for sale or trade. All letters answered. T. Beeler,
Oak Hill Rd., Rt. 2 Candler, No. Car. 28715.

SALE—Commercial Geiger Counter, 20,2 and .2 mr. Ranges,
new with manual Hophone, and calibrationsource. $35 or !
J. Thomsen, 8280 Tennessee Ave., Clarendon Hills, IIl. &

FOR SALE: one Seneca VHFI 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 |
Also need serviceman for Hickok 292X generator. A.
3210 E. Mitchell, Humboldt, Tenn. 38343.

HAM CALL covers the tri-state Indiana, Kentucky, Ohio a
news. Read Ham Call on the radio page. Cincinnati S
Enquirer. Send in your news. Written by J. E. Weaver,

Hollingsworth Way, Forest Park, Ohio. |

F. HERRIDGE still hunting CQ for April 1945 after 17
trying. Astond me with a flood of offers of this one iss
Herridge, 96 George St., Bas_i_pgstuhe. Hampshire, Engl

FOR SALE: Few western elec, #275A Mercury wetted r
unused $1 each. Want: Heath or Eico keyer. G. Samofsky
Eastern Pky, Brooklyn, N.Y. 11238.

WANTED: to buy; 4-1000 tubes. State price and cond. ne
used. 3104 Harrison, Glenview, Il. 60025.

WANTED: Bird wattmeter model 43 or similar. Have FM
transceivers on 146.94 mc to trade. W. Davis, 4434 Josi
Lakewood, Cal. 90713.

CLEAN unused SB-400 xmtr $280. New heath HR-10 RX
BC-348 with manual . Ranger Xmtr good cond $75.
May '55 thru Dec. '67 $45. Much more—stamp for i
Shank, 21 Terrace La, Elizabethtown, Pa. 17022.

ELMAC AF-67 Xmtr with AC and Mobile DC supply
Iverson, 2640 So. 133 Seattle, Wash. 58168.

FOR SALE: Challenger w/6146's $60. Keyer for 500w final
AM modulator (50)watts. $20, CW Audio Filter $5. M. K
3111 Greenwich, Chattanooga, Tenn. 37415,

BEST OFFER will take a new c!egg 22'er in original c
mint. Also a new ameco 6 & 2 VFO*. H Snyder, 2185 Sa
St, Penn Hills, Pittsburg, Penna. 15235.

WANTED: Unmodified ARC-5 Receiver to cover the broa
band. Lamar Gilbert, Gen'l Del, Section, Ala, 35771.

FOR SALE: Heath kit TX-1 Trans. AM-CW 180W good Condx.
0. Gregory, 2134 0Oak St, Apt. 1, Santa Monica, Cal. 9040

DRAKE 2C-2CQ-2NT-Bug-14AVQ SWrm Bridge 100 ft. R(
Phones-Key. All mint condx. $300 takes all. A. Rabinowitz,
E 79th St., Brooklyn, N.Y. 11236. |

88 MILLIHENRY Toroids for sale, uncased, five for $1.25,
paid. L. Smith, 6218 E. King Pl, Tulsa, Okla. 74115. 1

BARGIN Tri-X-500 Trans. SSB, CW, am, 3.5 to 29.5 mﬂ:,,l

State Rect. 500 Watts pep table top mint cond. Mfg. Tri
elec. Org. Price $695. Make Reasonable offer. E. Lub

46 Middlesex Ave., Edison, N.J. 08817.

ANTIQUE: Tuble tester and inductance and resistance mea
ments. Weston Model 565. Tests 01 thru 80 tubes. W
4-400's. B. Carison, 1309 E. Elgenia Ave., W. Covina, Cal. S

SELL: Gonset Comm IIl $75. With VFO $100; clegf 99R
Both 6 mtrs—Buyer picks up. A. Derosier, 925 Jewett
Staten Island, N.Y. 10314,

NEEDED old radio tubes like 201A, O1A, WD11, WD12 USS,
and old radio's before 1926, also need Sixer, have citizen
transceiver, radio, TV ar{s, meters etc. F. Holloway,
Stratton St, Rockwood, Tenn. 37854.

See page 110 for New Reader Service




+ USC-500 w/turn head $50, Viking | $50, S-40B—$30,
w Micromatch Model 262 $17, H/P 430C microwave Power
r $125, Want Panscan, G. Trammell, 1507 White Oak Ct.,

insville, Va. 24112,

TED: Instruction book, heath visual-aural signal tracer, 1-3.
) to make copy or buy. A. Hallaway, 6101 France Ave, So,
1eapolis, Minn. 55410.

D Companion for HT44.5X117 for sale. Needs light repairs.
s, $200., or | will repair $250. H. Martin, Holly Branch
Katonah, N.Y. 10536.

SALE: SBE-IMC mic for SB-34 as new $10. Dual TvVv43
sistor stereo preams for Dual 1009 using mag. cartridge
Extended range headset, 400 ohm $4. Schultz, 40 Rosesie
Mystic, Conn. 06355.

T: KWM-1, swan 350, sell trade sig-gen GR-1208-B $100.
211-B $150. PW-SUP GR-1203-B $30. GR-1204-B $40. Wave
r GR-566-A $30. All LN w/manual. L. Kulhay, 19 Topstone
Shelter Knolls, Danbury, Conn. 06810.

'SALE: Johnson pacemaker, $100. Hallicrafter Sx-101, WRL
inditioned $135. 1000 Watt Linear Amplifier $75. D. Loewer,
) Schurr Rd, Clarence, N. York 14031,

EX YAGIS: 6 el.l0m. $145, 3 el.20m(26° boom) $145.
D0 $185; Drake 2B w/2AC $175. 2BQ $25. Ham-M rotor
s 4(late) $88; Knight compressor C-577 $15. A. Balz, Box
, Jupiter, Fla. 33458.

SALE: 2 Lafayette HE 15 CB transceivers with mike. One
12 V power pack. $35. for both. REA Collect. J. Miller,
8 Box 364, Springfield, Mo, 65804.

SALE: BC 221D Freq meter with ac pwr supply and calibra-
book. Best offer, excellent condx. M. Freedman, 15 Ken-
ton Oval, Isle of Sans Souci, Rochelle, N.Y. 10805.

TED: CDR-TR 44 antenna rotator, and a triplett model 850
A. Will trade one 4-1000 A, new, for each item. R. Zuraw-
Rt. 1 Box 184, Menominee, Mich. 49858.

ESSIONAL Scope, heath, perfect condx. Want model 28
or KSR Have typing reperf and TD. R. Mendelson, 27
arset Pl, Murray Hill, N.J. 07971.

SALE: Wheatstone oiled 15/32" perf tape for boehme key-
egdi a;gﬁgi:antity. P. Lemon, 3154 Stony Pt. Road, Santa
, Lal. .

SALE: SBE 34 $300. Recently factory overhauled used less
100 hrs. Certified check, Shipped prepaid 49 states. D.
Eun, P.0. Box 162, Wesson, Ms. 39191.

NG Hallicrafters HT-40 and |afayette kt-340 very good
Best offer. A, Zurawski, 290 Ruggles St, Dunkirk, N.Y.

7 orig cal/bk & PS $60. Hamscan HO-13 $45, 500W 811A's
nd PS $100. Want Ultramin TV. H. Lowenstein, Short Hills
Apt. 4E, 806 Morris Turnpike, Short Hills, N.J. 07078.

10 complete sets of CQ '57 to '66 $25.10 complete sets
'51 to '60 $25. M. George, 35 Ridgeway Ave, Pittsfield,
. 01201.

40 Ft crank UP tower hnder-fnrty dollars $2 cash
or money order. For plans and Specs. Schelter, 1007
e, Burkburnett, Tex. 76354.

SALE: SX 88 Receiver, Original un-modified condx. $180.
ég’all}mdale. W. E. Joyce, 2118 East Q-5 Ave., Palmdale,
3550.

DERBOLT: Latest model, used onl
r, $295. Will ship prepaid. Don
an Rafael, Cal. 94901.

UDEER transmitter 200 W. SSB, AM, CW, RTTY. Brand new,
ct used 2 hrs. Best offer. D. Barbour, 2200 Grant Building,
urg, Pa. 15219,

' SX101 MK 11l Guaranteed perfect first check for $100.
1 2 M Transceive Pawnee $125. Ranger | needs repair $35.
n 50W Exciter Mod 90801 $25. Millen Gridipper $20.
rstein, 2469 Bambilane, San Jose, Cal. 95127.

SALE: Collins filters F250A67, F300X68 respectively 7KCBW,
3W and 6.3BW $15 each. will ship prepaid. F. E. Ferris,
Williams Terr., Warner Robins, Ga.

SALE: Three model 14 TDs 75 and 100 WPM Ex. S. Carroll,
Webb Ave, Olympia, Wa,
dipole. Galaxie

ED: Telrex tripbander and all band trap
pd VFO. F. Coble, 251 Collier Ave, Nashville, Tenn. 3/211.

ten hours. With power
oodruff, 15 Castlewood

'—-_illlllll'
—TEL X - - "

— HDROAD-SAND

= “BALUN" a2

= awareen

.'x.':ﬂ;;u_, T cimaln 505 i
RITE FOR
LREX PL 68
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v TELREX (Patd.) “BALUN’' FED “INVERTED-V' ANTENNA KITS

EASY-TO-INSTALL, HI-PERFORMANCE LOW-FREQUENCY ANTENNAS

i e ® ““Mono" Bands from $23.95—Also “Trapped” 2 and 3 Band Kits.
3, 4 or 5 Band "Conical-Inverted-V"” Antennas from $52.95
3, 4 or 5 Band, 5 to 10 DB—"Empirical—I1.V.—Logs''—S.A.S.E.

TELREX COMMUNICATION ENGINEERING LABORATORIES—ASBURY PARK, N. J. 07712

WHAT'S A CLASSIFIED
AD IN CQ WORTH?

NOTHING!

Unless, of course, you happen to

have something to sell . . . or buy
... or swap ... Then you can only
measure the value in satisfaction,
time saved, etc. Of course, a typ-
ical classified ad in the other major
ham magazine costs between $2.50
and $3.00, so maybe that’s a way
to measure,

Now—What does a classified ad in
CQ cost?

NOT A RED CENT ! ! !

That’s right, you read us loud and
clear. C() subscribers can run non-
commercial classified ads any and
every month absolutely free of
charge. All you have to do is send
us your mailing label, on a post-
card, as proof that you're a sub-
scriber, with your ad neatly typed
or printed. There’s a limit to three
lines in any single month to make
space for everybody to get in that
needs to.

SO—What’s a subscription to CQ
worth? Well, maybe twelve months
of great reading, maybe twelve
months of free classified ads, may-
be both. That’s up to you. In any
case, at $5.00 a year, C() is a steal.
Do we have your sub yet? If not,
why not?

February, 1968 e CQ e

Mfd. under
Telrex Pat.
2,576,929
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EVERY PR CRYSTAL
1S UNCONDITIONALLY GUARANTEED

For more than 30 years PR CRYSTALS
have been famous for their outstanding
performance . . . high activity, low drift,
hairline accuracy. A PR Crystal is still
the finest radio frequency control that
money can buy.

FUNDAMENTAL, PR TYPE Z-9C

Frequency Ranges in 'Kes.: 1,750
to 2,000 (160M); 3,500 t. 4,000
(80M); 7,000 to 7,425 (40M);
8,000 to 8,222 (2M); 8,334 to

9,000 (6M) == 500 Cycles. $2.95
Net.

(All Z-9C Crystals calibrated with
a load capacity of 32 mmid.)

\

THIRD OVERTONE, PR TYPE Z-SA
6 Meters, Fifth Overtone, PR Type

Z-9A, 50 to 54 Mc., *= 15 Kc.

Third Overtone, PR Type Z-9A, — %
24,000 to 24,666, 25,000 to 27,- ‘g
000 Ke. = 3 Kc., 28,000 to 29.-

700 Ke. = 5 Kc $3.95 Net

$4.95 Net.

PETERSEN RADIO CO., INC.
2800 W. BROADWAY
COUNCIL BLUFFS, IDWA

NAME CALL
(Please Print)

ADDRESS

CITY

STATE ZIP CODE

Reader Service numbers below corres-
pond to those at the left of the adver-
tiser's names in the Advertiser’s Index.

Please send more information on your
ads in the Feb. 68 CQ keyed as follows:

P =2 B 8008 nl TR 193118
13 14 13 10 7 180 19 2 21 22 23 24
25 26 27 28 29 30 31 32 33 34 35 36
37 38 39 40 4] 42 43 44 45 46 47 48
49 30 351 32 33 34 55 56 57 58 59 &0
61 62 63 64 65 66 67 6B 69 70 71 72
73 74 75 76 77 78 79 Total Inquiries D

Void after Feb. 1968
CQ MAGAZINE, Dept. RS

14 Vanderventer Ave.
Port Washington, L. I, N. Y. 11050
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3 Amateur Electronic Supply Inc.
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5 Arcturus Electronic Corporation
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7 Barry Electronics
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9 Cleveland Institute of Electronics
10 Collins Radio
11 Columbia Electronics
12 Communication Products |
13 Dow Key Company :
Editors & Engineers Ltd.
14 Eimac, Division of Varian o
15 Essco
16 Evansville Amateur Electronic Supply Co.
17 Fair Radio Sales
I8 Galaxy Electronics
19 Goodheart R. E. Co., Inc.
20 Gordon, Herbert W. Company 9
Gotham
21 Heath Company
22 Henry Radio Stores
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26 International Crystal Mfg, Co.,
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27 Lafavette Radio
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30 Lincoln Records, Inc.
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Space Electronic Division
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36 New-Tronics Corp.
37 Omega-T Systems
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39 Pennwood Numechron Company
40 Petersen Radio Company, Inc.
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43 Sentry Electronics
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Unity Electronics

47 Vanguard Electronic Lahs., . : _
48 Vanguard Electronic Labs. ..,
49 Westcom

50 WRL World Radio Laboratories, Inc.
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DX [from page 74]

sland in November and QSOed WI1BB/1,
LIPBW, WOVXO0O, WSANO, WSGDQ,
+3EKO, WA4PXP, and others. His signals
seaked as high as 579 on Nov. 17 and 18
Ithough he was running only 40 watts with
. homemade transceiver.

On November 5 and 6 Jan put on a won-
lerful show from 6WS8CW. His 40 watt
ignals were steady in W-land from 2300-
540 ¢MT both nights peaking as high as
89. His first ever G/6W8 contact was
33RPD, and his first ever W/6W8 was
V1BB/ 1. He also QSOed G30QT, G3RXH,
33SED, KIPBW, K2ANE, WOVXO,
V2EQS, KS8RNE, W4BGO, WSGDQ,
VOPNE, K8BBI, W2IW, W2RAH, K3EKO,
VABEMIJ, and others. Considering the ex-
reme equatorial QRN his performance was
1asterful.

Jan hopes to reactivate these two spots
nd others rare ones as well in the near
ature. In the meantime, Herb Schoenbohm,
VOVXO, is busy arranging his DXpedition
> Central America and the Caribbean. This
. to be a 160 only affair and should be un-
Erway before this column reaches vyou.

hose of you who are interested in these
0 only trips may express their support to
lerb at his new QTH: 515 Olive Street,
[annibal, Missouri, 63401.

QSL Information
P2AD — Ahmed Eb- GBSQOM/MM — Via

rahim, Sr., P.O. Box
94, Lvallpur, W. Pak-
istan.

P2MR — Via
VE3ACD

P’SPX — To VU2IM
(If you can work him.)
AE —c/o
WASPUQ

ESPK — Via
WB6GOV

L2D — To K3JXO
MRPUSA — New man-
ager as of Nov. 19,
1967 is VE3IG, 287
Kathleen Ave., Sarnia,
Ontario.

B87ZZ — c/0 FR7ZD
K8AC — Via
WAMWG

ATWQ — To W40OPM
)8BQ —c/o
WAMWG

DK — Via K7TGHZ,
3213-R-Street, Van-
couver, Wash. 98663

[7\’1} — To VE3JACD
— c/0 W4EXO

P.O. Box 7493, Long
Beach, Calif. 90807

GMS5AFI —To
WA2KPS

HCSNW —¢/o
WAMWG

HCS8FN — Via
WA22WUV

HC8JG — Rolf Sievers,
Isla Santa Cruz, Islas
Galapagos, Ecuador

HISXAL — To WOSZR

HL9KA —c¢/0 W2CTN

HM2BD — Via
WAMWG

JWSYG — c¢/0 Norwe-
gian Bureau

KA9AA — To KASMF

KP4 OSL Bureau —
¢/o KP4CL, Box 1061,
San Juan, Puerto Rico.

KP4BRD — Via
Howard Kelley, K4-
DSN, 6563 Sapphire,
Jacksonville, Fla.

KP6AP — To Ed De-
Young, 1942-A Iwaho

e page 110 for New Reader Service

Place, Honolulu, Ha-
wail 96819

KW6EJ —c¢/0 W2CTN

MP4OQBW — Via
W4SPX

ODSCN — To K4ISV

ODSEP —c¢/o
WRB2ISL

OF9ZAA — Via
DJ3KR

OX1AA —To K10TC

PJ3CC — Nov. 25 & 26,
1967 QSOs via
WI1JYH

PX1GH —c¢/o0 W20EH
PX1JS — Via F9JS
PYPAQB — To P.O.

Box 1043, Recife,
Pernambuco, Brazil

PYPDX and PYSSP —
c/o0 P.O Box 842, Re-

cife, Pernambuco,
Brazil

SVAWL — For contacts
after Sept. 24, 1967
send to W2CTN.
Earlier QSOs may be
confirmed via Capt.

W. Corbin, Box 73§,
APO, New York
09291

SVAWY —Via K1UWJ

TAIKT — To K4IEX,
6316 Lee Lan Drive,
Orlando, Fla.

TRBAG —c¢/0 CR6GO

TU2CA — Via YASME

TY6ATE — To
W4WHY

VE2XPO —c¢/o
VE2NV

VK2ZADY/9 — Via
K@TCF, 423 Miriam

Ave., Kirkwood, Mo.
63122

VK9DR — To W2GHK

VKIXI —c/0 W2CTN

VK9GN — New Man-
ager as of Nov, 1,
1967 is Gerry John-
son, 28056-216th.

Ave., S.E. Kent,
Wash. 98031

VKBACR — Via
VK7ZKJ

VPIIKR — To
VE3ACD

VPILB —c/0
VE3ACD

VP2AA — Via
VE3ACD

VP2GTL — To
WSEZE

VP5SRS — Contacts after
Feb., 1966 to KTUXN

VP7CC — Contacts
after Feb., 1966 to
K7UXN

February, 1968 e

VPSIE — c/0 W2GHK

VP8IN — For QSOs
after Nov. 6, 1967
send via VE2AGH,
104 Blvd du Coteau,

Montmorency,
Quebec

VQI9IW — To G30ONV

VQITC — c¢/o Doc,
W4HUE, 4108 South-
west Sth. St., Ft. Lau-
derdale, Fla. Doc is
now worldwide QSL
manager for this sta-
tion, not just for N.
America.

VR2DK — Via W2CTN
YS6DO — To W2RDD
XE2YP — Non Ameri-

can stations QSL via
Franz Turek, DL7FT

XWBAX —c/0o W6KTE
YI8BW — Via W4NIJF

YV OSL Bureau —
R.C.V., Box 2285,
Caracas, Venezuela.

ZC4RB — To G3VIR
ZDSR — ¢c/0 VE40X
ZDBCC — To K7TUXN
ZE4)S — Via W3IHNK
ZF1ES — To G3UXF
ZF1IRD — c/0 KBLSG
ZP3ICW — Via
WB2WFR
ZS9L. — To VE40X
JA2CU — c¢/o0 F8FH
4X4BL — Via
WB2EDV

4J7B — To Central
Radio Club, P.O. Box
88, Moscow, Russia

4WIKV — c/o HB9KV
4X4F(Q — Via K2IRK
4X8TP — To VE3ACD

SN2AAF —c/o
W7VRO

SR8BA — Via K{#TCF
SU7AK — To WB6SSO
SUTAL — c/o0 W4WHF
SVIKG — Via YASME
SZAKK — To KISLZ

601GB — c/o0 WIYRC
7P8AR — Via W4BRE

TQ7LZL — To A. Pom-
fret, Box 13, Mzuzu,
Malawi

9GIKG — c/0 YASME
9HIAW — Via RSGB
(G2M1)
9J)2BK — W2GHK
IMBMS — c/o0 K2QIM
9USBB — Via Boite
Postale 14, Burundi
9X5GG — To W2GHK
9Y4AVT — c/'oW3DJZ
73, John, K4IIF

CQ ¢ 1N




GOTHAM’S AMAZING ANTENNA BREAKTHRU!!

How did Gotham drastically cut antenna prices? Mass purchases, mass
production, product specialization, and 15 years of antenna manufacturing
experience. The result: The kind of antennas you want, at the right price!

OUAD Worked 42 countries in two weeks with

my Gotham Quad and only 75 wallts., ..
W3AZR CUBICAL QUAD AN-
TENNAS — these two element
beams have a full wavelength
driven element and a reflector;
the gain is equal to that of a
three element beam and the di-
rectivity appears to us to be ex-
ceptional! ALL METAL (except
the insulators) — absolutely no
bamboo. Complete with boom,
aluminum alloy spreaders;
sturdy, universal-type beam
mount: uses single 52 ohm coaxial feed; no stubs
or matching devices needed; full instruction for the
simple one-man assembly and installation are in-
cluded; this is a fool-proof beam that always works
with exceptional results. The cubical quad is the
antenna used by the DX champs, and it will do a
wonderful job for vou!

10/15/20 CUBICAL QUAD SPECIFICATIONS

Antenna Designation: 10/15/20 Quad

Number of Elements: Two. A full wavelength
driven element and reflector for each band.

Freq. Covered: 14-14.4 Mc. 21-21.45 Mc. 28-29.7
Mc.

Shipping Weight: 28 lbs. Net Weight: 25 Ibs.
Dimensions: About 16" square.

Power Rating: 5§ KW.

Operation Mode: All

SWR: 1.05:1 at resonance

Ciain: 8.1 db. over isotropic

= /B Ratio: A minimum of 17 db. F/B

rom: 10" long x 1V4” O.D.: 18 gauge steel; double
lated; gold color

Beam Mount: Square aluminum alloy plate incor-
porating four steel U-bolt assemblies. Will easily
support 100 Ibs. Universal polarization.

Radiating FElements: Steel wire, tempered and
plated, .064” diameter.

X Frameworks: Each framework consists of two
12’ sections of 1” OD aluminum ‘hi-strength’ (Re-
vere) tubing, with telescoping 78" tubing and short
section of dowel. Plated hose clamps tighten down
on telescoping sections.

Radiator Terminals:
fittings

Feedline (not furnished); 52 ohm coaxial cable

Cinch-Jones two-terminal

Now check these startling prices—note that they
are much lower than even the bamboo-type:

10-15-20 CUBICAL QUAD ... $35.00
10-15 CUBICAL QUAD .. ... 30.00
15-20 CUBICAL QUAD . 32.00
TWENTY METER CUBICAL QUAD . . 25.00
FIFTEEN METER CUBICAL QUAD . 24.00
TEN METER CUBICAL QUAD 23.00

(all use single coax feedline)

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. CQ, Miami Beach, Fla. 33
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BEAMsThc first morning I put up my 3
ment Gotham beam (20 ft) 1 wo
YO4CT, ONSLW, SP9-
ADQ, and 4UIITU.
THAT ANTENNA
WORKS! WN4DYN Com-
pare the performance, val-
ue, and price of the follow-
ing beams and you will see
that this offer 1s unprece-
dented in radio history!
Each beam is brand new; full size (36" of tu
for each 20 meter element, for instance)
solutely complete including a boom and all

ware; uses a single 52 or 72 ohm coaxial

line: the SWR is 1:1; easily handles 5 KW
and 1” alumnium alloy tubing i1s employe
maximum strength and low wind loading
beams are adjustable to any frequency ir

band.

2EL2Y . $16 4 EL 10

3 EL 20 IAE.1 s 7 EL 10

4 EL 20 . 7oA, 4 ELG6
LEL1Y 12 8 EL6

3 EL1S 16 12 EL 2 T
4 ELL 15 25* “20" boom
5 EL 28*

ALL-BAND VERTICALS

“All band vertical!” asked one ski
“Twenty meters is murder these days. Let
vou make a contact on twenty meter phone
low power!” So K4KXR switched to tw
using a V80 antenna and 35 watts AM. H
a small portion of the stations he wo
VE3FAZ, T12FGS, W5KYJ, WIWOZ,
ODH, WA3DJT, WB2FCB, W2YHH,
FOB, WASCZE, KISYB, K2RDIJ, KI
KSHGY, K3UTL, W8QJC, WA2LVE,
MAM, WASBATS, K2PGS, W2QIJP, W
K2PSK, WASCGA, WB2KWY, W2IWIJ,
KT, Moral: It's the antenna that counts!

FLASH! Switched to 15 c.w. and worked
IKN. KZ50WN., HCILC, PYSASN, FG
XE2I, KP4AQL, SM3BGK, G2AOB,
CLK. OZ4H. and over a thousand other stat

V40 vertical for 40, 20, 15, 10,

6 meters v S $1
V80 vertical for 80, 75, 40, 20, 15,
10, 6 meters $

V160 vertical for 160, 80, 75, 40, 20,
15, 10, 6 meters S

See page 110 for New Reader Servi



THE RECEIVER MAKES THE BIG DIFFERENCE!

Selectivity- GALAXY V
sensitivity- . 5 BAND-SSB

pIcKS up EVeN TRANSCEIVER

THE WEAKEST SIGNALS!
MOBILE OR FIXED STATION
' . b WAYS BETTER

Yet g:lill: 9 420[][]

* New 400 Watt Power

= — —

4 B TEy * New Precise Vernier
4 e Logging Scale

R . - -/ » New Solid State VFO
et : * New CW Sidetone Audio

e

i - * 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!
I
* Smallest of the High-Power « Complete 80-10 Meter Cov-
Transceivers. (6" x 10%" x erage. DO00KC on all bands,
11%"). with 1 Megacycle on 10 Me-
The best _ _ ters.
Voot * Great for either Mobile or
| eatures Fixed Station. No Compro- ¢ Both Upper and Lower Se-
i of any mise in power. lectible Sideband.
L T'ransceiver— *» Hottest Receiver of any * Highest Stability. Drifts less
Transceiver — Special New than 100 CY in any 15 minute
Six-Crystal lattice filter. period after warmup.
* The personal VFO stability chart of every Galaxy that
comes off our line goes with the unit to its new owner!
See your nearest dealer — or write us for Free Brochure

GALAXY ELECTRONICS

“Pacesetter in Amateur/Commercial Equipment Design”

10 South 34th Street * Dept. CQ-b26 + Council Bluffs, lowa 51501
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34 places to use

receiving-type tubes
and RCA has tubes for all of theml

Anywhere you look in your shack, youll find
places for RCA receiving-type tubes. In your
equipment, socket by socket, they give you the
top performance and long-lasting reliability
you ve come to expect from RCA.

b

il

That's because RCA 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 RCA Receiving Tube
Manual, RC-25.

' 'l.l,-.'!-".!‘-

AVAILABLE FROMYOUR LOCAL AUTHORIZED RCA TUBE DISTRIBUTOR

RCA Electronic Components and Devices, Harrison, N. J.

The Most Trusted Name in Electronics




	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116

