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Dreiundsiebzig, lieber Freund!

Another country heard from. Another good QSO. You can really reach out with Collins 30L-1
Linear Amplifier. It gives you talk power. More talk power than any other comparable equipment
you can use. The 30L-1 provides a conservatively rated 1,000 watts

PEP input on SSB (500 watts average dc) and 1,000 watts average

on CW. It was designed for the KWM-1 or KWM-2 but can be

used with most other 70-100 wate CW /SSB exciters. Talk power

isn't the only feature you'll like about the 30L-1 Linear Amplifier.

But it could be the most exciting. Ask your Collins distributor to

show you why.

For further information. check numbes 14. on page 110




TO COVER BOTH PHONE and CW

4.- 95
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home of

ONE TUNING ADJUSTMENT
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Here's why the Hustler 4-BTV
is the best trap vertical for the money.

You'll get superb operation...40 through 10 meters.
(Also 75 meters with a Super Hustler RM-75-S on top.)

4-BTV performs as a true vertical . .. not as a bent-dipole.
Optimum-Q traps are individually and precisely tuned.
4-BTV handles full legal power on SSB.

The lowest SWR (1.5 to 1 or better) and best bandwidths
are possible with the 4-BTV ... and it outperforms all
other verticals.

Vertical radiating sections between traps are tunable for
peak performance.

Sturdy heavy-walled aluminum construction with stainless
steel clamps and cycolac base resists all weather.

Guying is not needed . . . only the smallest space is required
to install on the ground, roof top or chimney clamp.

BE A HUSTLER...USE A HUSTLER

See the new Hustler 4-BTV at your dealer today.
Ask about the complete Hustler line.

ORIGINALS"™ 3455 Vega Avenue « Cleveland, Ohio 44113

For further information, check number 1

August,

NEW-TRONICS CORP.

for the first time...

~ FIXED STATION TRAP VERTICAL

Hustler quality and reliability with
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hold your ears.

hallicrafters
has unleashed

_another brute

|
|
|
|
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SR-2000 Hwuvucane’
9-band amateur transceiver

SPECIAL FEATURES: Patented Re- or SSB.* 2.1 ke crystal lattice filter.
ceiver Offset Control (RIT) permits S-meter-RFO-AALC and final screen
+2 ks adjustment of receiver fre- metering.* Two-speed blower, 100 ke amateur

quency, mndependent of transmitter. crystal cal. VFO covers 500 kec.

for round-table, net or CW operation. TRANSMITTER SECTION: Two 8122 "Et:
Hallicrafters exclusive Amplified output tubes. Variable Pi network.

Automatic Level Control. Power input, 2000 watts P.E.P. SSB: $9950
FREQUENCY COVERAGE: Full cov- 1000 watts CW. Carrier and un-

erage provided for 80, 40, 20, 15 and wanted SB suppression, 50db: distor- less power supply
10 meters. All crystals provided for tion products, 30db. Audio: 500-2600

28.0 to 30.0 mes. cps (@ 6 db.

GENERAL: Dial cal., 1 ke. Linear RECEIVER SECTION: Sensitivity less

gear drive with less than 1 ke readout. than 1 uv for 20 db S/N. Audio out-

Adjustable IF noise blanker. Provi- put, 2W.; overall gain, 1 uv for 14 W.

sion for plug-in external VFO/DX output.

udupter. Built-in VOX })]US break-in *Meters for final plate current and voltage
- ] ® . | I - [ ’ i
CW and PTT. Built-in CW sidetone.  pyiit into P-2000AC power supply. Also
Hi-Low power switch useable in CW Hi-Lo power switch.

For further information, check number 2, on page 110

5TH & KOSTNER AVES., CHICAGO, ILL. 60624
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EIMAC's new 4CX1500B power tetrode is the most linear

tube on the market

intermodulation distortion character-
Istics under typical operating conditions are at least —40db
at all drive power levels from zero to maximum. The new
tube is ideal for advanced single sideband transmitters
demanding high linearity to avoid channel-to-channel in-
terference. The 4CX1500B is the product of a four-year
development study which included optimization of internal
tube geometry by computer techniques. Rated maximum
plate dissipation of this radial beam tetrode is 1500 watts,
and control grid dissipation rating is 1 watt maximum
the 4CX15008B

(typically less than 1.5 mA grid current), it is possible to

Because has very low grid interception
drive the grid positive withou
distortion

Class AB,; linear amplifier service. For further information,

adverse effects upon the

level: the tube is therefore recommended for

write Product Manager, Power Grid Tubes, or contact your
nearest EIMAC distributor.
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offers new 1 KW PEP
tetrode for SSB with
highest linearity—at least
-40 db in typical operation

TYPICAL OPERATION (Frequencies Below 30 MHz)
DC Plate Voltage 2900 volts

225 volts
™

2500 2750
DC Screen Voltage 225 225

DC Grid Voltage - 34 - 34 - 34 volts

Zero-Signal DC Plate Current 300 300 300 mA
Single-Tone DC Plate Current 720 7155 710 mA
Two-Tone DC Plate Current 530 555 242 mA
Driving Power 1.9 1.5 1.5 watts
Usetul OQutput Power 900 1100 1100 watts

Intermodulation
[_}|5![;:T-u1:|. F-:'rl.'}l:iu-:_'!‘_-}
3rd Order

5th Order

- 40 db
—48 db

-3 - 40
-47  —4¢

EIMAC
Division of Varian

San Carlos, California 94070 & N S

We have a new brochure
entitled “Single Sideband.”
Write for your copy.

FFor further information, check number 4, on page 110

4 e CQ e Avugust, 1966
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l ast month | stated my case for enticing

many hobby-oriented CBers into amateur

radio. Briefly, 1 pointed out that recent
polls have shown that more than 50% of the
active CB hobbiests would like to become ama-
teurs, a number representing well over 100,000
people. I believe that amateurs should plan on
making a strong bid for the interests of these
fellows for several good reasons,

First, these CBers represent a large number
of energetic, public spirited fellows with good
experience at handling local emergencies, one
area in which amateur radio has suffered in re-
cent years. Second, they represent a group of
communications-minded people who would prob-
ably have dabbled in amateur radio in the ab-
sence of CB. Just as many of them can still be
valuable members of the amateur community
now, as could have been without CB. Third, the
growth of amateur radio in the US has slowed
greatly since 1962, and while some amateurs
view the trend with relief. we must be realistic:
lack of growth means less justification for our
occupancy of approximately 12.5% of the h.f.
radio spectrum, particularly when increasing de-
mands are being made for that same chunk of
spectrum by other services.

However reluctantly, we must agree that we'd
be doing amateur radio, CB radio, the public,
and the FCC a very large favor if we could
somehow filter out the prospective hams from
the multitude of CBers now on the air. and in-
doctrinate them to the wavs and pleasures of
our hobby.

But how can it be done?

Probably the most effective way would be to
work throuch the local amateur radio club, and
organize a regular open house featuring a work-
ing rig, and plenty of coffee and donuts. Few
things have the enthralling power of a full fledged
high frequency ham station working into a good
antenna—nol the single package transceiver feed-
ing a mobile whip, but a good “old-fashion”
communications receiver and all-band transmit-
ter combination into a well designed beam or
quad. Since you're admittedly out to impress
someone, don’t give yourself the handicap of a
hastily conceived, poorly operating station—
bring out the heavy artillery!

Bringing out the CBers is the easiest part of
the whole job—Ilike hams, they're gabbers, and
welcome every opportunity to get together over
a cup of coffee. Post notices in as many local
stores as you can, offering a standing invitation
for CBers to attend your club’s twice-monthly
coffee-klatches. Make these get-togethers separ-
ate from regular club business meetings.

Most newspapers and many radio stations are

eager to grant publicity for any legitimate social
gathering such as this, just don’t be afraid to ask
for it. Approach the president of the local CB
club, it there 15 one, and extend the personal
imvitation of the Squeedunk ARC to the Squee-
dunk CB club. A gallon of colfee and a few dozen
donuts can go a long way towards crealing a
good working relationship between the two
groups!

Regardless of how successful you are at bring-
ing CBers in contact with ham radio at it's best,
the entire venture can blow skv high if yvour own
attitude 1s wrong.

One reason for the invisible wall that has
grown between CBers and hams is the “holier
than thou™ attitude of so many amateurs, but
then, it's not easy to erase the feelings that have
erown over the years. Many amalteurs, of course,
still bear a foolish grudge towards anyone asso-
ciated with the Citizens Band because the CB
occupies what was once the 11 meter ham band.
They feel that something was “stolen™ from them
by the CBers, when in reality, the CBers had
not a thing to do with the change—CBers didn’t
even exist when the big step was being planned!
And more, if amateurs are to bear a grudge
towards anyone over the loss of 11 meters, they'd
better bear it towards each other. It was largely
as a result of amateur radio’s own disuse of 11
that the band was lost at all! Don’t try to conceal
that sad fact by placing the blame on a Citizen’s
Band operator!

The prevailing attitude of most amateurs
towards CBers is that they're a terribly inferior
cut of person, to be either pitied or used as a
verbal punching bag. whichever suits the ama-
teur’'s need at the moment, It may come as &
shock to readers of an editorial in an amateur
radio magazine, but fellows, the only difference
between a ham and most CBers is an examina-
tion given by the FCC, and a small matter of
over fifty vears of habit, tradition, history and
experience with which amateur radio i1s graced.
And the large majority of this fifty years back-
ground has simply been inherited, not created.
It seems then that the main difference between
a ham and a CBer is an examination adminis-
tered by the FCC, which reflects his technical
prowess and ability to copy code, both of which
are talents which can be developed through
study and experience. What the devil are we
looking down our noses at? Inexperience? Lack
of proper guidance? That’s what it amounts to,
isn't it?

The point is this: amateurs pride themselves
in their great spirit of camaraderie—among ama-
teurs, but often put themselves on a pedestal
with relation to CB operators, when in fact, the
CB operator has the potential to be a first rate
amateur himself, if—and here’s the problem—
he's given the necessary encouragement and guid-
ance by amateurs.

If you're open-minded enough to concede this
point, I'd like to carry on next month with a
discussion of how this guidance and encourage-
ment can take shape.

73. Dick, K2ZMGA

August, 1966 e CQ o 5




OUR READERS SAY

Those Would-Be Hams

Editor, CQ:

As an avid €Q reader (and QST) and as an amateur
very much interested in amateur radio itself, I feel com-
pelled to toss in my two cents into what promises to
become a lively argument.

First, 1 agree 100% with your deduction that CB
Radio has absorbed a great many thousands of would-be
hams by offering them the avenue of least resistance
into radio. While we hams have ways of policing our on
the air activities the CBers do not, therefore the 100,000
would-be hams you speak of have for a long time been
living with the constant knowledge that they are breaking
the rules as set forth by the FCC and getting away with
it quite easily. It is not the individual CBer I am afraid
of, but rather this very evident attitude that the CBer
knows he can get away with anything on his frequencies.

Any effort to lure away the CB operator in the ranks
of amateurs should be made with a complete brain-
washing because [ for one do not want 100,000 rule
breakers suddenly dumped on our bands. One solution
which is probably impossible, would be to enforce the
rules on 11 meters.

My best wishes go with vour plans but remember it is
unfair 1o campare the wide eved Novice of the 50's with
the CBer of today. CBers now have many years experi-
ence n busting all the rules. Most of the Novices 1 had
contact with were willing to learn and wanted to abide by
the regs. Anyway, lotsa luck es 73,

Ken Mac Neilage, WA2IDH
Westwood, N.J,

Editor, CQ:

Just one comment regarding the CB situation in your
editorial in July €Q. I'm sure that the hams would
welcome the CB boys into their ranks if the CB boys
would just only learn how to observe FCC rules and
regulations. Just think what utter chaos the ham bands
would be if the ham operated in violent opposition to
every rule and regulation on the FCC like the CB rag-
chewers apparently do. We do not desire these 10-4
maniacs in our ranks,

Dick Malanowicz, W2PZI
Hamburg, New York

On page S5, I've begun to outline one aspect of what
will have to be the biggest guidance and indoctrination
jobs ever, in amateur radio. Our continued existence as
a hobby and service could conceivably depend on the
success of our efforts.

Among the more important phases of this indoctrina-
tion i1s instilling a strong respect for the law, both
international and domestic, governing amateur radio. In
view of the reckless attitude most CBers take towards
the law, it might seem to be an impossible job, but it
shouldn't be. Think about this: B0% of the violations
recorded by hobbiest CBers would not be vielations in
amarteur radio. Profanity, improper identification, etc.,
are as illegal on the ham bands as anywhere else, but
these actually amount to a minute portion of CB viola-
tions,

Attitude and operating procedure are bound to be a

“Our READERS SaYy” welcomes letters about
nearly anyvthing of interest to amateurs, whether
about CQ itself, the state of the hobby, or what-
ever else you have on your mind. The most inter-
esting letters will be selected for publication each

month; just keep them legible, keep them short,
and above all, keep them clean! Something both-
ering vou, We're not mind readers, OM, so drop
us a line.

6 o CQ e August, 1966

problem. However, a firm but gentlemanly hand in deal-
ing with the inevitable breaches of courtesy and tradition
should swing most anyone into line. It will be a matter
of setting a good example, more than anvthing else,
don’t vou think—K2MG A

Connectors

Editor, CQ:

The article “A Close Look at Connectors™ in June CQ
was mformative, however 1 contend that the method
shown in fig. 9 for connecting RG-58 or RG-59 to 83-1SP
coax connectors is not the easiest, safest, or most reliable
WRY. s

The following improved method has these advantages:
1. A better ground connection, with less chance of cor-
rosion. 2. No loose strands of cable braid to cause a
possible short. 3. The connector may be easily “‘cleaned-
up’” and reused dozens of times. 4. Less heat and resul-
tant insulator damage during soldering. 5. Much neater.
6. Greatly improved physical strength—actual tests of
both methods show that it takes considerably more force
to physically pull a cable loose from a connector using
the improved method of connection.

In the improved method, the cable is prepared as it
15 in the old method, but the reducing adapter is tinned
with a soldering iron before sliding it over the cable (A).
Ihe braid is fanned out over the tinned end of the
adapter and is lightly soldered all the way around (B).
With a pair of *“dikes” the excess braid i1s trimmed off.
A small file 1s used to smooth the solder bead until it
will fit into the shell. The center conductor is stripped,
leaving about YW” of insulation. The center wire is tinned
(C). The plug shell is very firmly screwed onto the
adapter, using a pair of pliers on the shell and a pair
on the adapter. (For connectors being used outdoors,
use a little Electraseal compound on the adapter threads.)
Holding the center conductor up, fill the center pin with
solder. While the solder is still molten, turn the center
down so the solder will form a smooth bead at the end.
File the two sharp edges on the center pin to avoid dam-
age to the coax jack (D).

Tinned Before Braid
Placing on Cable Fanned

§c:-im~:re-:‘ » ! Use 2 pairs of Fill with
| rimmeao Stripped  pliers to secure solder 8
and rilea and shell firmly onto file off
Smooth Yinned aaapter sharp
edqes

To remove and reuse a connector, simply heat the
center pin and shake out the molten solder; unscrew
the adapter from the shell using pliers again: unsolder
the braid from the adapter. The connector is ready for
immediate reuse.

Evervone who has tried the improved method has beer
impressed by the simplicity and neatness. We have used
this method for years with excellent results.

Jerry Seligman, WIBUN/WSYFS
Tacoma, Washington
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= SB "'1 1 0 6-meter transceiver

You Will Pay Over A $7100 More For A Com-
parable 6-Meter SSB Transceiver And Still
Not Receive The Quality, Value, High-Per-
formance Features, And Protection Against
Obsolescence Included In the Heath SB-110

e Built-in VOX at no extra cost ® Upper & lower side-
band or CW operation e Built-in 100 kc crystal calibrator
at no extra cost e Oscillator Mode switch for VFO
transceive, xtal control transceive, or xtal control trans-
mit — vfo receive (ideal for net operation) « 2.1 kc SSB
filter with superior 2 to 1 shape factor e Built-in side-
tone for CW operation  The famous Heath LMO (Linear
Master Oscillator) that provides tuning linearity with
1 kc dial calibration, . . stability, and calibration accuracy
never before found on six ® Sophisticated triple con-
version circuitry ¢ Low cost companion AC and DC
power supplies

Here’s The 180-Watt PEP, 170-Watt CW Input Trans-
ceiver That Sets The Pace For All Future VHF SSB
Transceivers. The Heath SB-110 provides full VOX, PTT,
& CW operation on six with the same selectivity, stabil-
ity, and performance already made famous by the Heath
SB-Series equipment on 80-10 meters. Choose the ap-
propriate power supply and go fixed or mobile. Discover
for vourself the pleasure of operating the most advanced
VHF transceiver in amateur radio ... the satisfaction
of owning a truly high-performance 6 meter rig vou
have assembled yourself.

R BT, 230D i saacnssbanarne NN S e PO i, $320.00

PARTIAL 5B-110 SPECIFICATIONS—RECEIVER SECTION: Sensitivity:
0.1 uv for 10 db signal-plus-noise to noise ratio. Selectivity: 2.1 ke @
6 db down, 5 kc max. @ 60 db down. Image rejection: 50 db or better.
IF rejection: 50 db or better. Audio output power: 1 watt., AGC
characteristics: Audio output level varies less than 12 db for 50 db
change of input signal level (0.5 uv to 150 uv). TRANSMITTER SECTION:
DC power input: 558, 180 watts PEP; CW, 150 watts. RF power output:
SSB, 100 watts PEP, CW, 90 watts (50 ohm non-reactive load). Output
impedance: 50 ohm nominal with not more than 2:1 SWR. Carrier
suppression: 55 db down from rated output. Unwanted sideband
suppression: 55 db down from rated output (@ 1000 cps & higher. Dis-
tortion products: 30 db down from rated PEP output. Hum & noise:
40 db or better below rated corrier. Keying characteristics: YOX
operated from keyed tone using grid-block keying. GENERAL: Frequency
coverage: 49.5 to 54.0 me in 500 ke segments (50.0 to 52.0 mc with crystals
supplied). Frequency selection: Built-in LMO or crystal control. Fre=-
quency stability: Less than 100 cps drift per hour after 20 minutes warmup
under normal ambient conditions, Less than 100 cps drift for +£109 supply
voltage variations. Dial Accuracy: Electrical, within 400 cps on all band
segments, alter calibration at nearest 100 ke point. Visval, within 200 cps.
Dial backlash: No more than 50 cps. Calibration: Every 100 kc. Power
requirements: High voltage, 4700 v. DC @ 250 ma with 1% mox.
ripple. Low voltage, +250 v. DC @ 100 ma with .05% max. ripple. Bias
voltage, —115 v. DC @ 10 mao with .59 max. ripple. Filament vollage,
12,6 v. AC/DC (@ 4.355 amps. Dimensions: 147" W x 64" Hx 139" D.

Kit HP-13, Mobile Power Supply, 7 Ibs. ... ......c0ooveenisnnnns $59.95
Kit HP-23, Fixed Station Power Supply, 19 1bs........c000ve.... 939,895
Kit SBA-100-1, Mobile Mounting Bracket, 6 Ibs. . ............... $14.95
Kit SB-600, 5B Series Speaker, 51Ibs. . ........cccoiviiiiininnn. $17.95
Kit HS-24, Mobile Speaker, 4 Ibs............cc0cinuunnnnssnses $7.00

FREE
CATALOG!

Describes these and ﬁvar 050 other

Name_
Heathkits. Save up to 50% by build-
ing them yoursslf. Use coupon and Address
send for your FREE copy! City

HEATH COMPANY, Dept. 12-8
Benton Harbor, Michigan 49022

[0 Enclosed is $

Please send model (s)
[] Please send free Heathkit Cataloeg.

Prices & specifications subject to change without notice.

e e

. Plus shipping.

(Please Print)

State _ 1 4

ama67 |
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For further information.

check

number 7, on page 110
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MEW!
Announcements FOR THE CW MAN

August 7

The South Hills Brass Pounders and Modulators.
Pittsburgh, Pa.., will hold its 29th annual Hamfest at
ot. Calir Beach Pavilion, Route 19, South of Pittsburgh.
Contact WiWw |"H. lOor details.

T'he Six Meter Club will hold their ninth annual picnic
ind hamfest at Picnic Grove on Route 45, one mile
north of Route 30, Frankfort, Ill. Write to K9ZWU for
lurther imlormation.

AN &

August 14

The lowa 75 Meter Phone Net Picnic will be held at

McHose Park, Boone. lowa. Check with Dr. J. H. Robin- : A 4
son, O.D.. Creston, lowa. for more info. -
The Buriington Amateur Radio Club and the Central ol
e __ 5 e

Vermont Amateur Radio Club are co-sponsoring Inter-
national Field Dayv this vear on Aue. 13-14. For informa- EL] rRo ' rER
tton on the activities contact WIHRG, Chairman.

¢ sl F of e gy . L Za i 8 - Oy T I LTl 4]
]

The 32nd annual Hamlfester Radio Club Midwestern
Hamfest and picnic will be held near Chicago at Santa Fe
Park, 91st and Wolf Road, in Willow Springs, lllinois
For complete details including a special map of the
location wrile 10 WAYMRE.,

The Greater Pittsburgh VHF Society is holding its

e e s Sl e el NEW EICO 717 ELECTRONIC KEYER

August 21 Now, a fully automatic electronic keyer for CW hams!
Capable of providing self-completing clean-cut dots,
dashes, and spaces accurately timed and propor-
The Mini-Hamfest. sponsored by the Big Thunder tioned from 3 to 65 WPM in four swﬂchl-srf":lected
Radio Club will be at the Boone County Fairgrounds ranges, with vernier control of all speeds within each
In H"'.h.“'”"' [1l. For more information write 1o WYHRI range. Output is a 25 volt-ampere dry reed SPST
R onre relay whose contacts are simply substituted for the
key terminals of your rig. A built-in adjustable tone
and volume oscillator with a 3” by 5" 'speaker enables
Auguﬁt 27-28 monitoring transmissions, or permitting the 717 to act

The Delta Radio Clubs weekend “Hamfest 66" will as a code-practice oscillator. Matches EICO 753 in

be at Whitehaven, Tennessee. Check with WA4GOM for appearance to make it a perfect table-top companion
maore details -
The | tional A Radio (station 4U1IT unit.
¢ international maltcur adio (statior : _ : ]
: : ' — ur over lapping ranges

announces that their 1966 Convention will be held in | ® Speed —3to 65 WPM in tour o PPINg 9
Geneva. Switzerland, from August 26 through the 28 B QOutput Contacts — 25 volt-ampere dry-reed
A complete program .::hi_ registration form will appeat SPST relay
in IARC Newsletter No. S, For all regastration informa-
tion and pertinent details write to LA.R.C. Box 6, 1211

The North Alabama Hamiest this vear will be held in
Decatur, Alabama. W4HFZ has complete details.

B Self-completing dots, dashes and spaces

Geneva 20, Switzerland. ® Dot/Space Ratio — 1:1 electronically timed to
The Lanierland Amateur Radio Club will sponsor a within 2 milliseconds at all SpEEdS

Hamnic at the Sportsmans Club, Highway 53, one mile ® Dash/Dot Ratio — 3:1 electronically timed to

south of Gainesville, Georgia. Write 0o W4RZL for '

within 2 milliseconds at all speeds

FThe Southwest Missouri Amateur Radio Club i1s plan- Built-in ﬂdjustable tone and volume oscillator with

ning to hold their annual picnic on Aug. 28, For time and | a 3 x5 inch speaker
place write to P.O. Box 291, Springfield, Missouri, 65801

detanls,

® Can be used as a code practice oscillator
a.,,.[l-hfurlulml;ﬁ | ( ';Tn-rr-;n \m.lﬂ.ruar Radio l_"t‘*H'}'-..I|.1T1Ii1.'II'. B 5 tubes. 2 silicon rectifiers
| . } Wi TRIL IS annual ouimmg al el "4 ad IO z
Lake., Ege Harbor City, New Jersev on the 28th of B 100-130 VAC,BG-EE} CF“S.JvD_'ﬁ'ﬁ‘.fE
Aug. Details and advanced reservations can pe had from B Size (HWD): 5/;" x 8" x 8 WEIGHT:9 |bs.
W2TUR.
Model 717 Kit $49.95, Wired $69.95
Correction TR, Electronic Instrument Co. Inc.

a2l 131-01 39th Avenue, Flushing, N. Y. 11352
In the article, “Recommended Reading,” Single Side-

, . oY . 11 . Sen . atalog describing the full EICO a—

band Frincipies and Circuits, . ¢ June 1966, T khe i-.;-ETL;[I':"‘-(I':'-'?EI:E-::.:!_‘ IL:LJ;::. l&l'mﬁrlndr".:w- of 1“lr'ut'arf'fr'. u".‘..-l"
price quoted for the book is in error. The price for the dealer =
book 1s $15.00, not $7.00 as stated. -
Name . —

For further information check number 8 on page 110 » ACOrESS ..o .vicrrsnvsrnrstsscnscissisancnnas ':g
' L*.
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TH!*&AND sSssB/ AM/ CW TRANSCEIVER - MODEL 753

NEW EICO 753 SSBIAM[CW 3-BAND TRANSCEIVER

WITH SILICON SOLID STATE VFO

Build the finest of SSB/AM/CW 3 -band transceivers with 200 watts of
SSB punch and every wanted operating facility, plus the extra reliability
and maintenance ease inherent in kit design. Assembly is made faster and
easier by VFO and IF circuit boards, plus preassembled crystal lattice
filter. Rigid construction, compact size, and superb styling make this rig
equally suited for mobile and fixed station use. The new EICO 753 is at
your dealer now, in kit form and factory-wired. Compare, and you will find
that only the 753 has all these important features:

m Full band coverage on 80, 40 and 20 meters. m Receiver offset tuning (up
to =10kc) without altering transmitter frequency. m SILICON SOLID-STATE
VFO for drift-free and voltage stable operation in both fixed and mobile
installations. m Built-in VOX. m Panel selected VOX, PTT & STANDBY. =
High level dynamic ALC to prevent flat-topping or splatter and permit the
use of a linear amplifier. m Automatic carrier level adjustment on CW and
AM. m Dual ratio ball drive permits single knob 6:1 rapid tuning and 30:1
vernier bandspread (over 10 degrees of scale). m Position of hairline adjust-

Power Supplies Tailored for
Optimum Performance
of the 753.

® ®

Model 751 Solid State AC

Supply/Speaker Console,
Matching table-top companion
unit. Built-in PM speaker.
Kit $79.95 Wired $109.95

Model 752 Solid State Mobile
Supply.

For use with 12 volt positive or
negative ground systems. Fully
protected against polarity re-
versal or overload.

Kit §79.95 Wired $109.95

able on panel. m llluminated S-meter/PA Cathode Current Meter and tuning
dial. m Fast attack, slow decay AGC. m Grid-block break-in CW keying. =
Product detector for SSB and CW, triode detector for AM. m TR relay with

auxiliary contacts for use with high power linear amplifier. m Includes
mobile mounting bracket.

ADDITIONAL SPECIFICATIONS

FREQUENCY COVERAGE: 3490-4010kc, 6990-7310kec, 13890-14410kec. SSB EMIS-
SIONS: LSB 80 and 40 meters, USB 20 meters. RF POWER INPUT: 200 watts SSB
PEP and CW, 100 watts AM. RF POWER OUTPUT: 120 watts SSB PEP and CW,
30 watts AM. OUTPUT Pl NETWORK MATCHING RANGE: 40-80 ohms. SSB GEN-
ERATION: 5.2 Mc crystal lattice filter; bandwidth 2.7kc at 6db. STABILITY: 400 cps
after warm-up. SUPPRESSION: Carrier-50db; unwanted sideband-40db. RECEIVER:
Sensitivity Tuv for 10db S/N ratio: selectivity 2.7kc at 6db; audio output over 2
watts (3.2 ohms). PANEL CONTROLS & CONNECTORS: -Tuning, Band Selector,
AF Gain, RF Gain, MIC Gain with calibrator switch at extreme CCW rotation, Hair-
line Set (capped), Mode (SSB, AM, CW, Tune), Function (Off, Standby, PTT, VOX),
Carrier Balance, Exciter Tune, PA Tune, PA Load, Receiver Olfiset Tune, MIC
input, phone jack. REAR CONTROLS & CONNECTORS: VOX Threshold, VOX
delay, VOX sensitivity, Anti-VOX sensitivity, PA Bias adjust, S-Meter zero adjust,
power socket, external relay, antenna connector, key jack, accessory calibrator
socket. METERING: PA cathode on transmit, S-Meter on receive. SIZE (HWD):
5'%s" x 144" x 114", POWER REQUIREMENTS: 750 VDC at 300 ma, 250 VDC at
170 ma, -100 VDC at 5 ma, 12.6 VAC at 3.8 amps.

The Model 753 is an outstanding value factory-wired at $299.95.

For FREE Catalog and 753 Spec. Sheet write to EICO Dept. CQ-8
X/ 131-01 39th Ave., Flushing, N. Y. 11352

For further information. cheek number 9 on page 110



Al Katz and his electric moonbounce machine, better known to the layman as a home-
brew 20’ parabolic dish reflector with a u.h.f. log periodic antenna at its apex. Counter-
balancing weights are visible at the rear, mounted on pile extensions.

SIMPLE PARABOLIC ANTENNA DESIGN

BY ALLEN KATZ* K2UYH

HE parabolic antenna is not a new 1dea.
The use of a parabolic curve to direct
radio waves dates back to the early ex-
periments of Hertz with electromagnetic radia-
tion.! Today there is more interest in this old
type of antenna then ever before. However, de-
spite this interest and the passing of nearly a
century since its first use, the parabolic antenna
is still misunderstood by many radio amateurs.

Theory

The parabolic antenna works in a similai
fashion to an automobile headlight. It makes use
of a special propert of the geometric curve
known as the parabula. This curve transforms
rays generated at a point source into parallel
lines. See figure 1. It is this property of the
parabolic reflector which has led many amateurs
to picture it as the perfect antenna. They reason
that an antenna placed at the focal point of a
parabolic curve should produce a parallel beam

*48 Cumberland Avenue, Verona, New Jersey.
Orr, W. L, and Johnson, H. G., “V.H.F. Hand Book."
Radio Publication, Inc., Wilton, Conn,
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of radio energy. Those who believe this way for-
get that an antenna has a finite size (usually a
half wavelength) and thus can never be a point
SOUrce.

In practice, however, the larger a parabolic
reflector 1s made the more closely the feed an-
tenna will appear a point source, and the more
closely a parabolic antenna will perform to that
of the 1deal.

-
i

N

e s

Fig. 1—The parabolic reflector converts energy from
a point source to a parallel beam. The parabolic curve
is defined by Y? — 4PX.
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Fig. 2—Plot of antenna efficiency versus gain.

In general an antenna's gain is related to its
area in the direction of radiation; the more area
the more gain.2 The efficiency of an antenna Is
defined as the ratio of its actual gain to that
which it should theoretically have for its given
area. The parabolic antenna is not the most
efficient antenna. Its efficiency usually turns out
to be about 65 percent. A colinear array for
example can have an efficiency which approaches
100 percent. The advantage of the parabolic an-
tenna is that as its size is increased, its efficiency
stays approximately the same. The efficiency of
the colinear (and most other phased arrays) on
the other hand drops off sharply as size is in-
creased. Figure 2 shows a comparison of the
efficiencies of a colinear and a parabolic reflector
as a function of gain. The curve for the colinear
is only approximate since the rate of gain in-
crease is very much dependent of the craftsman-
ship of the constructor,

Another advantage of the parabolic antenna
is that once the reflector is constructed, it can
be used on a variety of frequencies. You change
bands simply by changing the feed antenna.

Figure 3 shows how a parabolic antenna’s gain
varies with size for several of the v.h.f. bands.
As expected the gain increases as you go higher
in frequency. On 144 mc because of the large
physical size of the feed antenna, you need a
rather large dish to obtain any appreciable gain.
You need at least a true 23 db of gain to consider
doing any serious moonbounce work on 2 me-
ters.? According to the chart you would need at

“The vagi may appear to be a contradiction to this rule.
However, as soon as several are stacked, the rule applies.
Katz, A., “Moon Bounce Activities,”” V.H.F. Amateur
Magaczine, April, 1961.
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Fig. 3—Plot of parabolic antenna gain versus diameter
for the various bands.

least a 40 foot dish to achieve this gain. 220 mc¢
is pretty much in the same boat as two meters.
However as one gets up to 432 and especially
1296 mc¢ things become more interesting. On
432 me a 20 foot dish (an antenna size which
can be squeezed into most amateurs back yards)
will produce a gain of 27 db, and on 1296 a gain
of 37 db. These values of gain start to look rea-
sonable from the point of view of moonbounce
and are quite substantial for most other forms
propagation.

Construction
Another common belief is that the parabolic

antenna is a particularly difficult antenna tc
construct. Again, this is not the case. There are
basically two methods in use by amateurs for the
construction of parabolic antennas. The curve is
rigidly constructed in the first method. For in-
stance the parabolic curve could be layed out
on a large piece of plywood and the plywood
cut to the desired shape.

The second technique with which this article
will be concerned is known as the “stress
method.” This technique makes use of the fact
that when a beam is stressed at its ends, it takes
the form of a parabolic curve. The curve of an
archer’s bow is an example of an approximate
parabola created in this manner. If many beams
or struts are arranged in the form of the spokes
of a wheel, and a wire is threaded through their
ends, when the wire is pulled taut they will bow
up to form a dish shaped structure. In this way
one can construct a parabola of revolution or
“dish™ type antenna.

To illustrate this point let us consider the con-
struction details of a 20 foot parabolic antenna.
As mentioned earlier this size antenna is not un-
reasonably large and yet has enough gain to be
useful for 432 and 1296 mc¢ moonbounce ex-
periments.

The first thing to be considered is the shape
parabolic curve wanted. A 20 foot dish can be
made shallow or deep. The measure of a dish’s
shape is the f/d (focal length to diameter) ratio.
The larger this value the shallower the dish. In
general the efficiency of a parabolic antenna de-
pends on how the feed antenna distributes its ra-
diation over the surface of the reflector (illumi-
nation taper). Ideally, we would like the feed
antenna to distribute energy equally over the
reflector’s surface without spilling any over the
sides. This condition, however, is impossible to
achieve in practice.

vi=4PX or 1’-};

For P=10'
Y=10, X=25
Y=75, X=14

Y=50, X=625
Y=25, X=156

X «'—I——f -

Y

Fig. 4—Graph of a parabolic curve for a 20 foot dish
with an f/d ratio of 0.5.
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/ Fig. 35—Frame construc-
% tion details for a 20 foot
diameter dish with an f/d
ratio of 0.5. The 18 mem-
bers are 17 ¥ 2" red-
wood struts 10%" long

and the base is made of
2" X 2" X 1" plywood.

figs. 5 and 6. The base

Commercial antenna designs tend to stress
antenna pattern. Energy spill over produces side
lobes. To avoid these side lobes, commercial de-
signs create a hot spot at the center of the dish
with the feed antenna’s radiation pattern 10 db
down or so by the time it reaches the reflector’s
edge, This design usually requires a deep dish.

As amateurs, we are interested in gain. More
gain is obtained when some energy spills over the
edge of the dish, A feed antenna pattern with
half power points corresponding to the edge of
the reflector is a good compromise. To achieve
this result requires a relatively shallow reflector.
The antenna to be described here has an f/d
ratio of 0.5. This ratio produces a reasonable
efficiency with a dipole and reflector used as a
feed antenna. Possibly a f/d ratio of 0.8 might
have produced slightly better results, but we
have not tried that design.

The parabolic curve decided upon should be
carefully plotted on a sheet of graph paper. The
analytic geometry relation Y=—4fX (where f
equals the focal distance), is the equation of a
parabolic curve. For our chosen f/d of 0.5 and
20 foot diameter, f turns out to be 10 feet. Plug-
ging this value into the equation, one can solve
for the X coordinate (height of the curve) in
terms of the Y coordinate (radius of curve).
(See figure 4.)

A parabola of revolution can be thought of
as being composed of an infinite number of
circles. The graph of the parabolic curve can be
used to determine the distance along a strut to
any one of these infinite circles. This distance is
obtained by laving a wire or string along the
parabolic curve until the desired point is reached.
The wire 1s then pulled straight and its length
measured. In this manner the length strut
needed to produce the 20 foot dish (distance to
outermost circle), as well as the location of cor-
rection circles can be determined.

The layvout of the dish's frame is shown in

12 o CQ o August, 1966

of the dish is made from
a2 X2 X 1" piece of
plywood. Holes should
be drilled every 20 de-
grees for the mounting
of 18 radial struts. The
struts were constructed
from 10 foot lengths of
1” » 2" redwood. Both
the redwood struts and
plywood base were found
to standup well in all
weather conditions. In
all cases, however, the wood members should be
treated with a wood preservative and then
painted with a good exterior paint. It was found
that the struts should be 10%2 feet long. Thus,
the mounting holes in the base should be posi-
tioned so that the struts attach 2 foot out from
the center. A 1% inch hole should also be
drilled into the center of the base to pass the
mounting pole for the feed antenna. Besides the
mounting holes, holes must be drilled in the
struts at 5, 7%2 and 10 feet from their ends.
Eye bolts are placed in these holes for the guy
wires of the outer and inner support circles.

The parabola of revolution is a very strong
structure. However, the majority of the forces
are in the forward direction, Back bracing should
be used to protect the antenna from winds
approaching from the rear. Such braces were
constructed from four 10 foot sections of 2”7 X
2" redwood which were criss-crossed and bolted
to the back of the base as shown in fig. 6. Guy
wire was run from the end of each strut to the
nearest back member. This procedure produces
a strong light weight reflector which will hold
its shape in the wind.

After the frame is bolted together, guy wire
should be strung through the outermost ring of
eve bolts. The two ends of the guy wire are then
pulled together, and with the aid of a turnbuckle
the ring’s diameter adjusted to 20 feet. Usually
it helps in getting the bowing started to have each
strut initially elevated above ground about a
foot. This condition can be accomplished by put-
ting a box or other support under each strut
before pulling the guy wire taut. Next guy wire
should be run through the other two eye bolt
rings and to the back braces and the guy wire
adjusted for the most accurate shape.

At this point let us say something about accu-
racy. Again many amateurs have the wrong im-
pression about the amount of error a parabolic
antenna can tolerate. The necessary accuracy of




Fig. 6—Side view of the
frame showing how the

wires are used to draw Guy Wire
the struts inte a parabola.
Note, also, the rear sup- = =
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a parabolic reflector depends on the frequency
of operation; the higher the frequency the more
accurate the curve must be. According to the
theory of optics, an accuracy greater than 8 X\
will buy nothing.

Several studies have been made of the loss
in gain due to the “average” error of a para-
bolic reflector. Results from one of these studies
is shown in fig. 7.* From this graph we see that
an r.m.s. error of 0.1 A will degenerate the per-
formance of a dish less than 1 db. On 1296 mc,
0.1 A is a little less than one inch. This is an
accuracy well within the capability of the con-
struction method being described.

After the frame is completed, it must be cov-
ered wtih a conducting material, preferable a
mesh to keep down wind resistance. A common
question is, “How fine a mesh is needed?” A
conservative rule of thumb is to have the mesh
opening less than 1/16 \. The dish shown in the
pictures is covered with one inch chicken wire.
The chicken wire was rolled across the frame,
tucked under the sides and tied down to the
struts at a multitude of places. We have used
many other methods for attaching the chicken
wire (or screening), including stapling and bolt-
ing, but prefer simply tying the mesh in place.
A good quality lacing cable or even tie wraps
work well.

We have found that the dish works well
through 1296 mc and know of people who have
used similar antennas with two inch mesh on
1296 mc without a great deal of deterioration.
Recently we have heard some question as to the
usefulness of chicken wire as a reflector mate-
rial.? To this we can only answer that we have

Yarnall, W. M., “Antenna Design Supplement,” Micro-
waves, May, 1965.

“Michael, V. A., “Moonbounce Newsletter,”” VHFER
Magazine, Jan., 1966,
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Fig. 7—Plot of gain loss versus average error in wave-
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had no problem with this material. It does rust
quite badly in only two years, but we usually
seem to have another antenna built by then.

Feed Antenna

The feed antenna seen in the photographs is
a log periodic antenna.’ Initial tests were made
with a dipole and reflector. Later this simple
feed antenna was replaced with the LPV to
facilitate the use of the reflector on several
bands. The feed antenna is mounted on the end
of a 12 foot aluminum pole. This pole was
moved in and out until the point of maximum
gain was found (a distance slightly longer than
10 feet) and then clamped in place. Three insu-
lated guy lines were also attached to Keep the
antenna in position.

Antenna Mount

In dreaming of exotic forms of communica-
tions, one can get carried away into thinking that
all that is needed is large antenna. This i1s not
the case. A big antenna is only one piece in a
total communications system which includes
transmitter, receiver, antenna, and mount. In
particular we would stress the mount. This vital
piece of the communications system is often for-
gotten. The antenna described here has less than
a 2 degree beamwidth, on 1296. The mount
shown in the picture along with the antenna is
not adequate for serious work on 1296 mc. It
is passable on 432 mc¢ where the beamwidth is
8 degrees. =

oTilton, E. P., “"The Radio Amateurs V.H.F. Manual,”
A.R.R.L. Newington, Conn.

““How high is this antenna of yours, anyway, Steve?”
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The Lofayette HA-250 Linear Amplifier. It

is a compact package. The power-switching

transistors are installed in a heat sink with

heat-radiating fins on the right side of the
case.

CO Reviews:
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The Lafayette HA-250 Linear Amplitier

BY WILFRED M. SCHERER,* W2AEF

a compact job with a built-in power supply

and i1s designed for 100-watt p.e.p. input
with very low-power exciters for mobile opera-
tion on the 6, 10 and 15 meter amateur bands.
Requiring only 1-2.5 watts of carrier drive for
a.m., it is an ideal unit for use in conjunction
wth the Lafayette HA-650 6-meter transceiver,
recently reviewed here,! or for operation with
other low-power gear. For s.s.b. use, a maximum
of 10 watts p.e.p. drive is needed for full power
capabilities, which should be of interest to those
who might contemplate the construction of
transistorized mobile s.s.b. transceivers. The am-
plifier may also be operated with f.m., d.s.b. and
c.W.

THE Lafavette HA-250 Linear Amplifier 1s

Circvitry

Two 12JB6 vacuum tubes (heater type), con-
nected in parallel, operate with zero bias in
grounded-grid circuitry. R.f. drive is applied
through a .01 mf coupling capacitor to the tube
cathodes which are connected to ground through
a 22 ph choke. The input impedance is approxi-
mately 50 ohms. All the tube grids are con-
nected directly to ground. The output circuit
consists of a pi-network which is adjustable for
50-600 ohm loads using variable plate-tuning
and output-loading capacitors. Bandchanging
is accomplished by manually removing and re-
soldering a tap on the tank inductor. This should
be an acceptable method, since operation on
only one of the three bands is likely, eliminating
the need for a bandswitch. No alterations are
required at the input when bands are changed.

R.f. switching between exciter-feedthrough or
linear-amplifier operation is handled with a relay
that has one set of s.p.d.l. contacts at the r.f.
input side of the amplifier and another set of
similar contacts at the antenna. When the power
switch on the HA-250 is off, r.f. from the ex-
citer goes through the normally-closed contacts

*Technical Director, € Q.
'CQ Reviews the Lafavette HA-650 6-Meter Transceiver,
CQ, July '66, page 18.
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at the amplifier input and then to the normally-
closed contacts at the antenna for operation
with the exciter only,

When the power switch is turned on, a sample
of the r.f. input is rectified by a pair of diodes
to provide a d.c. voltage that actuates a “sensing”
relay. The relay in turn energizes the r.f. switch-
ing relay to transfer drive to the amplifier
cathodes and also transfer the antenna to the
amplifier output. At the same time, the high-
voltage power supply is turned on by a second
relay energized by the sensing relay. The r.f.
drive from the exciter therefore automatically
fires up the linear by means of the r.f. sensing
affair, No specially actuating connections are re-
quired between the exciter and the amplifier.

Power-switching transistors are used in con-
junction with a neat little toroid-type trans-
former in the high-voltage supply that furnishes
350 volts under load. Operation is designed for
11.5-14.5 v.d.c. negative-ground systems.

A panel meter indicates relative-power output
when either the linear or the exciter (alone),
is used, providing a convenient tune-up indicator
for either situation.

Operation

Although the HA-250 is simple to tune up,
requiring only adjustments of the plate tuning
and loading as indicated by the panel meter,
certain precautions must be observed if optimum
performance is to be realized. In order to better
understand the need for these measures, an
examination of the performance of the amplifier
will be helpful.

Figure 1 shows the output power in relation
to the input power and thus is indicative of the
linearity characteristics for the amplifier.

Curve “a” was derived from the performance
specifications for 10-meter operation as given in
the equipment manual. Curve “b"” is the result
of measurements made in the CQO Lab, showing
slightly better linearity than the ratings indicate.
This measurement was made after the amplifier
was initially adjusted for maximum output with




10 watts r.f. drive. Curve “c” is the result ob-
tained after an mitial loading adjustment for
maximum output wtih only 1-2 watts drive. Note
how severely the linearity deteriorates.” For a.m.
operation under these conditions, not only will
there be excessive distortion, but full peak power
will not be realized and “downward™ modulation
will take place; however, when only low drive 1s
available for tuneup, proper adjustment and
modulation may be obtained by reducing the
loading (counter-clockwise) to a point where the
output is about 10% less than maximum or to
where “upward” modulation results during voice
operation. Curve “b" also shows that in order
to obtain good modulation (p.e.p. = 4 X carrier
power), the maximum allowable carrier drive
1s in the neighborhood of 2 watts,

In the case of s.s.b., the maximum p.e.p. drive
tolerance would be 10 watts and since tuneup
power with s.s.b. exciters usually is about the
same as the p.e.p., initial adjustments with 10
watts drive can be made to provide proper load-
ing and operation. With c.w. and f.m., tuneup
for maximum output may be made at the avail-
able drive levels up to 10 watts, The perform-

ance on 15 meters was found essentially the same
as above,

6-Meter Performance

Curve “d” shows the characteristics with 6-
meter operation as obtained after tuneup with
10 watts drive. Note the improved linearity, indi-
cating a more favorable impedance match be-
tween the tubes and the tank circuit due to a
higher C-to-L ratio which is used for this band;:
however, this is obtained at a price of lower
power and less efficiency. The d.c. plate input
on this band with 10 watts drive was 66 watts,
89 watts on the other bands. Due to power-
supply regulation, actual p.e.p. with
voice modulation will run slightly
higher. Current drain from the d.c.
power source was about 8 amperes at
maximum peak power.

On 10 and 15 meters the s.w.r. at the
imput measured 1.1 to 1 (for 50 ohms)
and on 6 meters, 1.5 to 1. About 1 watt
of drive power is needed to operate the
r.f. sensing relay. The time constant of
the circuit is such that the relay will
remain closed with the normal rise and

fall of the r.f. envelope during s.s.b.
modulation.

‘A normal situation experienced with linear
amphlifiers.

Interior view of the HA-250. It is a simple
and easily accessible layout. The output-tank
components are at the upper left, The round
object near the center is the toroid-wound
transformer for the power supply.

=
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Fig. 1—Graph showing input v.s. output power charac-
teristics of the HA-250 linear amplifier.

The safety factor for the r.f. sensing diodes
appears to be somewhat marginal, as it was
found that they will burn out quite readily with
r.f. in-ut levels slightly above 10 watts. Care
must therefore be taken not to exceed input-
power levels in this vicinity. Should this be of
concern, you can bypass the sensing relay and
actuate the r.f. transfer and power relays directly
by means of the rcv-xMmT control circuits of the
transceiver/exciter.”

The HA-250 hinear amplifier which, by the
way, i1s manufactured in the U.S.A. with Amer-
ican-made parts, is well built and neatly laid out
for ready access to all components as may be
seen in the photographs. It measures only 7” D.
X 9" W, x 2" H., making it ideal for “out-of-
the-way” installation in a vehicle. The unit is
priced at $79.95 and is available from Lafavette
Radio Electronics, 111 Jericho Turnpike, Syosset.
L.I.N.Y. 11791. —W2AEF

*To do this, connect the normally-opeén stationary con-
tact of the sensing relay to one side of a pair of normally-
open grounding contacts on the exciter control relay or
on its transmit switch.

=
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Touch-A-Matic Key

Front view of the Touch-A-Matic
key with the Can-Key alongside.
The speaker is mounted face up
under the handle; left control is
for sPeed and the right control is
Aupio volume. The two switches
are 5; and S, with the On Off

indicator between them.

BY ALBERT H. JACKSON,* VE3QQ

Part 1l

Construction and testing details are given in Part Il for this solid state keyer.
The keyer features circular construction, long dash output and can be used with
a straight key, dual paddle key, the Touch-Key® or Can-Key.*

HE parts board assembly layout and wiring

for the Touch-A-Matic Key is shown In

fig. 3. The advantages gained from the
circular layout were described in Part 1 and
so will not be covered here again. Do not forgel
to use clip on heat sinks as suggested in Part I,
{0 protect the components.

Nearly all items are mounted from the inside,
with their leads bent and inserted through holes
in a piece of 1/16” thick phenolic tubing, 238"
in outer diameter by 1Y2” high. All connections,
with two exceptions, are made on the outside.
using component leads wherever possible and
spaghett: tubing as required.

Template

The easiest way to lay out a round form such
as this, i1s to do it in flat, by making a template
of light sheet iron and then bending it into a
circle later. Use fig. 3 as a guide, and mark all
positions, altering dimensions where necessary
to fit available parts. Remember that longitudinal
spacing on the template will close up 1o some
extent between the various items when they are
mounted mside the tubing, since its inner cir-

12 Third Ave,, Box 451, Arnprior, Ontario, Canada,
Jackson, A. 1L, “The Touch-Key,” € Q Nov. 1964, page
X,

Jackson, A. H., “The Can-Key.” CQ Feb. 1964, page 36.
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cumference is shorter than the template length
on the outside.

Drill through all center marks with a small
drill. De-burr, then bend the finished template
to make a close fit around the phenolic tubing.
Clamp in place with a pair of tightly twisted wire
loops, and center mark all locations with the
same drill. Remove the template and finish drill-
ing to the required hole sizes.

Construction

Note that the layout and wiring views pre-
sented in fig. 3 are both of the outside of the
circular parts board, and parts locations are
shown “looking through™ the phenolic tubing,
as if it were transparent. A straight-edge placed
vertically across both sections of the drawing
will help to sort out components and their re-
spective connections. Component Ra i1s the only
item mounted on the outer surface: its lead to
the audio control passes through hole E, and 1s
altached to the resistor on the inside. The
IN536's are mnserted through the tubing wall
from the outside, and cemented in place on the
inside with Duco or Household cement. Diodes
such as the IN2071., and other silicon types
having the same forward voltage drop (0.6 v.),
can be substituted for the INS36s if the mount-
ing holes are altered accordingly. Remember to
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polarize all diodes correctly, as they are installed.

Use bare, tinned # 18 wire for the plus and
minus 8 volt busses, and pull tightly around the
tubing between holes A, C and B, D, respectively.
Bend the ends over on the inside to hold the wire
in place.

Mount and connect all components as shown,
leaving the ground and off-the-board leads until
last. Make the ground ring from flashing copper
as indicated in fig. 4(A); turn the assembled parts
board upside down, and lay the ring in position
on top of it. Bend all ground leads flat against
the ring, leaving a small loop in each to facili-
tate attachment of a heat-sink clip, and solder
into place. Solder three #4 soldering lugs.
mounting holes protruding over the outer edge,
to the ground ring in the remaining spaces about
120 degrees apart. These will serve to attach
the entire assembly to the top of the lower case,
after the small filament transformer is in posi-
tion.

All connectors, controls, fuse, relay or tran-
sistor output circuits, Cy5, R54 and Rgp, efc., are
installed in the bottom section. The controls are
miniature Y2 watt potentiometers, but larger
styles can be fitted with a slight re-arrangement
of parts. Resistor Ry should be a screw driver
adjust locking type for semi-permanent setting.

L 2§ﬂ -I L 3%“

Top front view of the Touch-A-
Matic key shows front control
grouping and circular parts
board. Note the 6.3 volt filament
transformer mounted on the bot-
fom can in the center of the parts
board. The crystal speaker is
mounted in the top section.

A close-fitting grommet holds
the NE-2 pilot lamp in place
at the front, and the cable en-
trances, fuse-holder erc., are
located at the rear. Use jacks
of different types for the
straight Key input and trans-
mitter key connections, to
forestall any possibility of ac-
cidental introduction of higher voltages into the
transistor circuits.

Corrections to Part |

Due to an error some mistakes crept into the
parts list in Part 1. The values shown on the
schematic are correct and should be followed
wherever figures differ. Qs referred to in the
Long Dash Circuit section should be Q,p. ed.

Case

The case is made of sections cut from two 20-
ounce food tins. prepared as shown in figs. 4(B)
and 4(C). Notch the lower end of the top part
as indicated, and bend the tabs so formed to fit
inside the top flange of the bottom portion. Work
on the thin metal will be made much easier and
safer if you first cut enough wooden discs to fill
the portions used, and then clamp the cans end-
wise between blocks in a vise. Bore 1” holes
through the centers of the discs, to facilitate re-
moval as various operations are completed. The
outer seams and minor dents in the tins should
be filled with solder and filed flush with the
surface.

Upper and lower parts of the case are held
together by two 4-40 screws inserted through
the top of the bottom section, near the edges,
on opposite sides. These are threaded into tapped

I 2II I

oo T

(A) (B)

(C)

Fig. 4—(A) Dimensions of the ground ring made from flashing copper. (B)—Dimensions of the case top section cut
from a 20 cunce food tin. (C)—Dimensions of the case bottom section also cut from a 20 ounce food tin.
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studs, ¥4” in diameter by 2” long, soldered in
the correct positions at the sides of the upper
case.

The bottom plate consists of a disc of 8"
aluminum, drilled and tapped at the edges to
take four equally spaced 2-56 mounting screws.
A center hole, tapped to allow insertion of a
6-32 screw as a handle, enables removal of the
plate when necessary. Mount the bottom plate
inside the lower case wall, leaving a 1/32"” lip
lo accommodate the 1/16” non-skid rubber ring.
Cut the rubber from two common “jar-rings,”
expand and cement in position; a hittle paraffin,
rubbed on the inside of the case, will prevent
the cement from sticking to it.

The speaker grille, also made from 4" alum-
inum, fits inside the end flange of the upper case:
the slots are 4" wide, bounded by a circle 214"
in diameter., Make the handle from 5/16” alum-
inum rod, supported to clear the surface by about
¥8"”. The grille “cloth” is a piece of thin, opaque
plastic sheet, stretched and cemented to the
underside of a light gauge aluminum ring, 34"
outside diameter by 238" inside, placed behind
the grille itself.

Painting

When all mechanical work has been com-
pleted, and before assembling the various pieces,
go over both case sections with fine emery paper,
then clean with washing ammonia and water:
rinse well and dry thoroughly. Mask the top
and inside of the lower case, and paint both por-
tions using Aerosol-spray base and finish coats
according to directions. Pressure type transfers
were used for the lettering, and clear lacquer
over-spraying may be done without lifting the
paint if you apply several very light “dusting”
coats, allowing a few minutes drying time be-
tween applications. If in doubt, experiment on
a piece of scrap material to get the feel of things
before attempting the final job,

Final Assembly
Mount the speaker, grille and handle, ezc., to
the top section of the case. Set up the filament
transformer and completed parts board on top
of the lower case, and position to give sufficient
inner and outer clearances for all components

Rear bottom view of the Touch-A-
Matic key shows the wiring in the
control and connector section.
Connectors on the rear are for
the straight key (lower right) and
the Can-Key or Touch Key (cen-
ter). The bananna jacks on the
left are for connection to the
transmitter keying circuit. The
weight control is on the upper
right. Phono jack A is for audio
output to v.o.x. break-in circuit
if used.

and wiring. Mark and drill the mounting holes
and clearance holes as needed for through-the-
case connections. Solder one end of the 6.3 volt
transformer secondary to the lower case, and
pass the other end through hole F in the parts
board to the junction of CRy3, 14. Finish the
assembly and wiring.

Some Tips

Any difficulty which may be experienced with
the leading dash of a series, or missed dots, can
usually be traced to one of two causes:

(a) Incorrect operator timing; remember that
the kever makes self-completing mark plus space
characters. The remedy here, of course, 1S more
practice!

(b) Poor contact in the paddle unit, either
mechanical or electronic; in the first case, clean
the contacts, and in the second, use a little glyce-
rine on the fingers. Make sure the Touch-key is
well grounded.

Handle the crystal speaker carefully and do
not expose it to excessive heat or humidity.

Note that nominal values only are given for
the timing components Cy, Co, R2 and R3 in the
dot multivibrator. Owing to rather wide manu-
facturer’s tolerances for both capacitors and
potentiometers, the actual values needed for the
specified speed range may vary somewhat from
these figures. For a given pair of capacitors Cy,
Cs, there will be found a maximum permissible
resistance for R» which will give the lowest prac-
ticable operating speed. This should occur at the
maximum resistance position of Rs, and should
correspond to a speed of about 15 w.p.m. In-
creasing the value of R» beyond this point will
produce a slight rise in speed and erratic opera-
tion. Where this happens within the range of a
particular potentiometer, it may be necessary to
substitute a lower resistance value for Rs, or to
shunt its connected terminals with another re-
sistor of about 50K to 100K, in order to make
the minimum speed point coincide with the
maximum resistance end of the control.

As far as the writer is concerned, the entirely
solid-state key 1s here to stay, and 1s well worth
the minimum effort required to become accus-
tomed to it. E

e o — " - - = — e
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HIGH QUALITY VHF TRANSCEIVERS

THAT ANYONE CAN AFFORD
The NEWSR-12A & SR-16A by hallicraffers

The SR*42A, a two meter VYHF transceiver, has many of the
advantages and features of more expensive units, Yet costs only
$199.95. Efficient filters and selected injection frequencies make
both the SR*42A and the SR*46 A (Hallicrafters’ six meter transceiver)

virtually immune to FM and TV interference.

And the best place to buy: HENRY RADIO (06&%&)

PHONE, WRITE OR VISIT FOR INFORMATION ON THIS OR ANY OTHER EQUIPMENT

6% FINANCE CHARGE * 10% DOWN OR TRADE-IN DOWN
e NO FINANCE CHARGE IF PAID IN 90 DAYS + GOOD

RECONDITIONED APPARATUS. Nearly all makes and models.
Big savings! 15 day trial — 90 day warranty. 90 day full
trade back on new apparatus., Write for bulletin,

CALL DIRECT . . . USE AREA CODE
Butler 1, Missouri 816 679-3127
MHenry Rl I0R-2{Jd- 3 11240 W. Olympic, Los Angeles, Calif. 213 477-6701
931 N. Euclid, Anaheim. Calif. 714 772-9200

6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4.3895

o I S e e Sy £ R 2 e e S e e S R
“Worlds Largest Distributors of Short Wave Receivers”

For further information, c¢hecek number 19, on page 110

20 o CQ e August, 1966




" WHYDOESBUZREEVES (K2GL)OWNFOUR
- HENRY 2-K LINEAR AMPLIFIERS ?

FOR THE SAME REASON CAM PIERCE (KH6EPW) OWNS THREE
AND JACK TEMPEST (W7JOE) OWNS TWO AND YOU WILL WANTTO
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IT IS A POWER HOUSE!

IT IS MAGNIFICENTLY LINEAR!
IT IS HONESTLY DESIGNED!

IT IS RUGGEDLY CONSTRUCTED!
IT IS MODESTLY PRICED!

WHAT MORE COULD YOU WANT FROM A LINEAR?
The 2-K Console or Desk Model $675 - RF Unit Only $425

Please call or write jm' n’f-'-m'rr.f'}i.*h'f [iterature

| 6% FINANCE CHARGE * 10% DOWN OR TRADE-IN DOWN
* NO FINANCE CHARGE IF PAID IN 90 DAYS = GOOD
RECONDITIONED APPARATUS. Nearly all makes and models.
Big savings! 15 day trial — 90 day warranty. 90 day full
trade back on new apparatus. Write for bulletin.

CALL DIRECT . . . USE AREA CODE

Butler 1, Missouri 816 679-3127

Henry R0 0B -adJd -1 11240 W. Olympic, Los Angeles, Calif. 213 477-6701
931 N. Euclid, Anaheim, Calif. 714 772-9200

6116 N. 27th Ave., Phoenix, Ariz. 602 AM 4-3895

S T £ R i e e R T . 3 T L I S 2 e e o T B R L T SR TI
“Worlds Largest Distributors of Short Wave Receivers’’

For further information, check number 20, on page 110
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DXPEDITION TO:

énce

oma’(’anb

BY ALBERT L. KEMMESIES,* KIQHP/FL8S8AK

THIOPIAN Air Lines advertises 1n such a
E manner as to suggest that one travel to,

and visit ofi-beat places, and thence be-
come a name-dropper. “Visit such enchanting
spots as the city of Dpubouti, in French Somali-
land,” say the advertisements. The study of this
advertising alone did not generate the spark that
set me planning for a DX-pedition to the little
East African colony.

Being stationed in Ethiopia with the U.S.
Army, it did not take long after my arrival to
start queries rolling to the surrounding countries
reference to possible amateur radio operation.
From the very start it was discouraging, to say
the least. ST2AR advised of no possibility in
the Sudan. Aden advised they would license
Nationals only. Queries to Lebanon, Yemen and

*RA 11072340, HQ Co., USASATR, Box 643, Fort
Devens, Mass,, 01433,
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to FL8ZA 1n Beirut remained unanswered. But
finally good news arrived from the Director of
Posts and Telecommunications in Djibouti, ad-
vising that the Governor had given permission
for operation in French Somaliland, and that
I had only, on arrival there, to present my
credentials and take care of the taxes. This was
heart-warming, and from that time, in May of
64, | started planning my little trip.

Having shipped my Johnson 500 into storage
on departing from DL4-land, and realizing the
lack of portability of equipment at hand, a
Collins KWM-2 was ordered and air-freighted to
Asmara from lowa. Receipt of a B&W Vaca-
tioner antenna completed the package. Now re-
mained only the planning for the 1,055 mile
trip from Asmara to Djibouti. This presented
an interesting problem in itself.

It might be appropriate, here, to mention




just a little about Djibouti and the general
vicinity. It lies on a coral peninsula on the Red
Sea, facing the Gulf of Aden. It, like the port
of Massaua in Ethiopia, is considered having
the hottest average climate in the world—an
average vyearly temperature of 86°. A road,
running parallel with the railroad from Addis
Ababa to Djibouti is unpredictable and con-
sidered a dry weather road. At many times dur-
ing the year, and especially after rains, it is im-
passable. This, in addition to the fact that it
follows the edge of the Danakil Desert where the
Danakil tribesmen, too, are unpredictable,
caused change of plans to attempt the 480 mile
trek by vehicle. A check with Ethiopian Air
Lines showed a flight departing on 6 November
which would bring me into Djibouti in less than
3 hours flying time, with only one stop enroute
at Assab, Eritrea’s second port city on the Red
Sea—situated less than one hour’s flying time
from Djibouti. This required delaying my de-
parture for 5 days but still was far more advan-
tageous than a 5 to 6 day trip by combination
vehicle and railroad.

An offer from Ken, WA2HLH, to act as QSL
manager was received but George, ET3GC/
K2PWS had already graciously accepted to
handle the cards via ET3USA.

To coincide with the usual frustrations that
seem to go along with any DX-pedition planning,
the KWM-2 went QRT approximately a week
before the departure date, Even though the rig
had been little more than tested once or twice
here in Asmara. the altitude of almost 7,000
feet above sea level apparently was not com-
patible with the capacitors in the rig. One gave
up its existence completely. The absence of one
resistor in the wiring probably gave an assist to
its deterioration. A thorough hunt produced
nothing of the necessary value right up to the
date before departure. ET3GC again helped roll
the dark clouds away by his generous offer to
loan his Drake TR-3, which was most hurriedly
accepted.

The air trip, itself, proved uneventful, but
provided most interesting movie material. The
route basically covers mountains and desert the
entire way, broken up by short glimpses of the
coastline along the Red Sea, and sights of en-
triguing lava formations in the Danakil.

The Postes-Telecommunications building in Djibouti
where licenses are obtained.

DJIBOUTI

FRENCH SOMALILAND
(Cote Frangeise des Somalis)

"FLS8AK

Al Kemmeses, KIQHP

EX - K2JCS, F7ER, 3A2BN, DX
WAFOC, DL4DL, M1QHP and 7JONE
st present, opr al ETIUSA 17

Member ARRL

This is the card that 501 operators received for working
FLBAK.

On arrival in Djibouti, arrangements were first
made with the Director of Posts and Telecom-
munications who, within 4 hours, provided me
with a license to operate c.w. and voice on 15
and 20 meters and issued me the callsign of
FLBAK. The latter rather surprised me, as Gus
had previously been issued an FLS prefix there,
but due to a deficiency in my linguistic ability,
I never did discover the reason. The procedure
was strictly routine and consisted of a check of
my U.S. license, a visual check of my trans-
mitting equipment and payment of 35,000
Djibouti Francs, which is roughly US $25.00.
My license was issued as being valid for the
months of Nov. and Dec., 1964.

My original plan had been to remain in
Djibouti for approximately 30 days so as to in-
clude the CQ WW DX Contest on c.w. on the
28th and 29th of the month. I learned almost at
once. that to do this would cause a financial
dilemma, as hotel prices proved much higher
than had originally been estimated. I found the
average price for an air-conditioned room
(which was actually almost a necessity due to
the extremely hot weather) ran US $13 to $14
per day, to which was added a 10% service
charge, with meals costing extra. Some lower
prices were noted in a few hotels, but in all
cases there were no vacancies. A room was
finally selected in the Hotel d’Europe, on the
3rd floor, with a porch providing sufficient an-
lenna space.

Another problem then arose almost immedi-
ately. I discovered that there was no transformer
available to reduce the 220 v to 110 v a.c.—the
hotel had none and did not know where to lo-
cate one. A search of about 3 hours by cab then
commenced with a check of just about every
radio and electrical outlet in the city. What was
believed to be the only one available in the
whole city was finally located—a Freed, 1,000
watt job, for approximately US $37.00. From
then on I was in business.

A Hy-Gain Tape Doublet was strung up on
the porch after being unable to find an ap-
propriate location for the window-sill antenna,
and the TR-3 loaded up on 20 meters c.w. The
response was most gratifying. ET3GC in Asmara
proved to be the first contact, with ZC4TX fol-
lowing. 1 had hoped to make early contact with
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Here is Al, KIQHP,
at the operating
position of FLBAK
in Djibouti. Notice
the healthy tan
from the East
African sun,

Jim, K4YFE, who was standing by at ET3USA,
club station of the Kagnew Station Amateur
Radio Club in Asmara, but I was unable to hear
that station during my entire stay in Djibouti.
Almost in every contact I was informed that I
was their first FL8 station, and in many cases,
that they were on the air, specifically, looking
for me, after reading the advance notices in CQ
and OST, or the information from them having
been QSP'd.

Of the 8 US call areas worked, first contacts
were with: KIUTC, W2GKZ, W3AFM, WA4-
HUR, WS5RU, W6AWT, WSLOF and KOYWTS.

Most operation was carried out on 14005 kc
but it was frequently necessary to QSY higher
due to commercials and European stations call-
ing CQ on the DX frequency. Only 3 s.s.b. con-
tacts were attempted. With the rig only loading
to approximately 50 watts, it was felt a higher
number of contacts could be made by con-
tinuous c.w. operation. A few general calls were
made on s.s.b. with no response, and occasionally
a check of the band only showed one or two
stations active, and these engaged in long out-
drawn conversations. 15 meters was also checked
occasionally, but conditions at such times never
seemed to merit QSY to that band.

Conditions were spotty, but generally good,
on 20 meters. Short opening occurred daily to
the states, South America and to the Pacific area.
A number of VK's were worked each day of the
8 day operation, as well as a number of 9M2’s,
OM4's and 4S7's. No JA or ZL stations were
either heard or contacted, with exception of one
QSO with a JA/MM station. BY IPK was heard
very raggedly on 11 Nov. covered up by a large
pile-up of Europeans. WAC was worked in ap-
proximately a day and a half of operation. Final
totals for the 8 days of operation from 8 to 16
November were 501 station worked in 64
countries.

A few notes of operating habits, courtesy, etc,
should perhaps be added here. W/K operators
continue to be as courteous, or more so, than
most ops—in general. Some frustrating experi-
ences were occasionally suffered for various
reasons. Some stations would come up to my
frequency to work me, then go QRZ without
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QSY'ing and commence another QSO on the
frequency. While 1 was in contact with ZD3A,
a YV3 station insistently called ZD3A on a.m.
on 14005 Kc. Many stations worked insisted on
signing with long calls of stations calling. It was
noted that apparently numerous stations hop
on a frequency and call after they hear some
other station call a DX station. I would get calls
such as FL? or FL8? or sometimes even the
full call, go back to them, and there would be
no response, with the possibility existing that
they never had heard me in the first place. With
due respect to a number of excellent operators
in those countries—U stations and the satellite
countries proved to be what I would term as
most discourteous of all. Their procedure,
basically, was to call in the middle of a QSO
already in progress, blocking readability, and
necessitating requesting repeats and generally in-
creasing the length of QSOs—resulting in fewer
stations worked.

All in all, however, considering the low power
and necessary hand-keying due to lack of side
tone with the TR-3, I consider the operation
successful and am well satisfied with the result.
QSL’s have been printed and already received
from the printer, and will be forwarded to every
station worked. Direct QSL’s to FLSAK should
be addressed to S/Sgt Albert L. Kemmesies,
KIQHP, RA 11 072 340, HQ Co.. USASATR.,
Box 643, Fort Devens, Mass. 01433,

In preparing to return to Ethiopia, and to cut
down on excess baggage, the Freed transformer
was left at the Hotel d’Europe, located on Place
Menelik in Djibouti. The hotel manager has
promised its availability to any amateurs that
might desire its use there in the future. =

The Hotel d’Europe
which housed the
FLBAK operation.

‘_gc/ffm-:d ﬂﬂfﬁ?.‘ﬁnf Al's QSU’S
were QSL'd almost immediately

upon his return from Asmara. QSL’s

for his second trip to FL8 in June

1965 were and still are being
handled by W7TDK.




This relatively good picture showing Norway
was received by the author from the satellite
ESSA 1l on his facsimile equipment.

COPYING
WEATHER
PICTURES

VIA
AMATEUR
FACSIMILE

BY J. B. TUKE* GM3BST

As the author points out, most of us have a second hobby which is more or

less conventional. He thinks his is not. It is the gathering of meteorological

data through the use of facsimile equipment. He explains why and how he

does it. The equipment was first described in the April, May, June and Oct.
1959 and January 1964 issues of Short Wave Magazine.

osT radio amateurs are reasonably hu-
man—this means to say they have some
other interest in life apart from amateur
radio. They have conventional second hobbies
like gardening or fishing and their neighbors
think them not entirely anti-social. But there are
other amateurs who although they do not devote
all their hobby time to radio, take up second
hobbies which are just about as way-out as their
first. Perhaps they study zoology, Egyptology or
even, as the writer does, meteorology.

Weather

Most folk just accept the weather for what
it is, and admittedly there isn't much you can do

*MOA Radio Station, Galdenock, Stranraer, Scotland.

about it. If you happen to live in Britain, it is
best simply to accept the weather, for if vou
worry about it, you will soon end up a nervous
wreck. There 1s another way of tackling one’s
relationship with the weather though, and that
is to say “If you can’t beat 'em,—join ‘em.”

To learn to understand something about the
weather 1s not only interesting and instructive
but it gives you a definite superiority over your
lesser mortal friends who don’t know an occlu-
sion from a wave in the Westerlies. Just when
you are taking the wife and kids out for the day.
and after a promising morning the rain suddenly
tips down, there is some satisfaction in being
able to say, “Looks as though that cold front
is more active than we thought.” Maybe the wife
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Close up of the fax printer. Along the front edge, from

| to r., there is the Wein bridge, the signal amplifier,

the control panel and the syncronous motor. The motor

drives the drum through a set of reduction gears. On

the left end of the drum another set of gears transfers

power to the lead screw Which moves the writing
carriage and stylus.

will bat you over the head, but the inner satis-
faction is still there!

Weather Communications

Once you are interested in meteorology you
soon find you need to make some observations.
This you can do by setting up suitable apparatus
in your back garden, but no sooner have you
done this that vou find vou not only want to
Know what is going on in your own back garden,
but what is going on for several hundred miles
around you as well. And vou want to know it
quickly, not tomorrow or the next day, so the
mails won't help much. What you want is an up
to date weather chart. These weather charts are
familiar to almost everyone — they contain
masses of information on a single sheet, show-
ing fronts and pressure patterns and all the other
data you need to know if vou are going to come
to terms with the weather.

In case you think this article has got into the
wrong magazine by mistake, it is at this point
that radio comes into the picture. Fortunately
for amateur meteorologists. not only do we want
lo see what weather is going on around us, but
official weather stations also want to know whal
1s happening, so there is a requirement for a con-
tinuous exchange of information between
weather centers. This material is exchanged from
center to center as radio broadcasts, and we may
intercept these to give us the information we re-
quire,

Synoptic information (which is the type that
either 1s, or results in, a weather chart) is gen-
erally transmitted by two methods. The older of
these two 1s radio-teletype and the more modern
1s radio-facsimile. The older system requires that
the weather chart picture first of all be “coded™
into series of five-figure groups, as vou cannot
send pictures direct by teletype. If you have an
RTTY receiver. you can receive these coded
groups, and then plot a chart of your own by de-
coding them. This is alright if you happen to
have unlimited spare time.

In the more modern system of facsimile, the
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weather chart is drawn at the weather center
and 1t 1s then transmitted as a picture, producing
a complete chart “untouched by hand™ at the
receiving end. Most charts only take 9 minutes
lo complete, though some take 18 minutes, but
this is a pretty big improvement on the RTTY
and five figure coded method. The first time the
writer saw this method in use was during a visit
to the British Weather Center about 9 vears ago.
It was decided there and then that for meteor-
ological purposes the RTTY could be replaced
by “fax™. Since that time, fax receivers have
come and gone, each being a small improvement

on the earlier model. The present one is about
Mark 4.

“Fax’’ Equipment

Before giving a description of the actual equip-
ment used., a brief explanation of the system
used may be of interest to those who have not
met it before. The object is to reproduce a pic-
ture at the receiving end which 1s an exact copy
of that transmitted. To achieve this, at the
transmitting end, the picture is wrapped around
a drum which rotates at a fixed predetermined
speed. A photo electric device is then moved
slowly parallel to the axis of the drum. so that in
effect the picture i1s scanned in a series of lines.
See fig. 1.

At the receiving end, the mechanical set up
1s the same, only the photo electric device is now
replaced by something which will write on a piece
of blank paper around the drum, when actuated
by an electrical impulse. If we imagine that we
wish to transmit a picture of a single black line
on a white background, then while the picture
at the transmitting end is rotating on the drum.
the output from the photo-cell will vary accord-
ing to whether it is seeing black or white at any
instant. This electrical output i1s made to modu-
late a transmitter in some way.

Al the receiving end, signals from the trans-
mitter are picked up and these will vary accord-
ing to whether black or white is under the photo
cell. We have a similar mechanical set up, with
blank paper on the rotating drum, and some
form of electrical writing stvlus. When the photo
cell 1s seeing black, a signal is applied to the
writing stylus and a black line is drawn. When
the photo-cell i1s seeing white, the signal is now
different, no information is fed to the writing
stylus, so the paper remains white. Since the pic-
ture to be transmitted i1s being scanned slowly
line by line, an 1dentical “facsimile™ of this will
slowly be built up at the receiving end.

Fig. 1—Pictura to be scanned is wrapped around the
drum. As the drum rotates the threaded rod moves the
photo cell along the drum axis.




So far we have only considered pure black and
white. If it is desired to transmit intermediate
shades of grey, then the output of the photocell
must be capable of providing a proportional sig-
nal for the transmitter, and similarly the writing
device at the receiver end must be capable of
producing intermediate tones between black and
white according to the information fed to it from
the radio receiver. For meteorological charts,
only black and white are required, and inter-
mediate shades are not used. While this does not
affect design of the equipment to any great ex-
tent, it means that a very simple type of electrical
writing can be employed—namely an electro-
sensitive paper which is white to start with, and
turns black under the application of a voltage
much in excess of 100 volts. The writing device
is simply a sharp point which rests on the rotat-
ing paper, and to which a voltage 1s applied
everytime it is required for it to make a black
mark.

Standards

Before designing a facsimile receiver, we have
to know what standards are employed for trans-
mission, as obviously drum speed at transmitting
and receiving ends, together with rate of lateral
scanning, must be identical. To consider the
radio signal first—the transmission is in the form
of a frequency shift signal, where one frequency
means “black” and the other “white”, Stations
using low frequency bands usually use 300 cycle
shift, while those on the h.f. bands use 800 cy-
cles. Facsimile transmission can be found all
over the h.f. spectrum: lists of transmissions are
available from the Meteorological Center in
Switzerland.

The picture standards are as follows: Drum
speed 60 or 120 r.p.m. (there are some stations
using 90 r.p.m. but these can be neglected). The
rate of scanning is determined by a figure called
the “Index of Cooperation”. This is equivalent
to drum diameter multiplied by scanning rate in
the same units. Two 1.LO.C.’s are in common use
—3576 and 288. This means if the receiving drum
1s 3” in diameter, the scanning rate will be either
192 or 96 lines per inch.

It is necessary to be able to use either drum
speed with either scanning rate, as all combina-
tions of the four are used. In the writers equip-
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Fig. 2—Block diagram of the equipment used to receive
facsimile transmissions.

View of fax receiving station. The equipment on the
floor, to the right of the table, is the power supply and
motor amplifier. The fork oscillator oven is the metal
case under the table. The fax printer and amplifier is
atop the table and the AR 88 receiver is to the left.

ment, the two drum speeds are obtained by a
two-speed motor (the field windings are switched
to provide more or less poles) and the scanning
rate is altered by a simple shiding gear.

Synchronizing

Since the picture is scanned in a series of lines,
it could be said that the system is quite like a
single frame of a television transmission, only
of course very very much slower. This is quite
true—but there is one big difference and that
is that there are no “line-sync” signals. This
means that the drum at the receiving end must
go round at exactly the correct speed. without
any correction information being received along
with the picture,—like running a television re-
ceiver with line-sync disconnected. This 1Is
achieved by using an a.c. synchronous motor to
rotate the drum. This motor must keep a con-
stant speed with an error not exceeding much
more than 30 p.p.m. so it is not sufficient simply
to drive this motor from the household elec-
tricity supply as the line frequency is not held
to anything like this degree of accuracy. It 1s
necessary to generate one’s own high stability
a.c., and this is done with a tuning fork oscillator.
The frequency of the fork depends on the type
of motor used, and may be several hundred cy-
cles, or more conventionally 50 or 60 cycles.
The writer found it best not to use a fork the
same as the line frequency (50 cycles in Brit-
ain), so a 25 cycle fork was used, the frequency
then being doubled. The motor used to drive the
drum consumes about 90 watts, so a suitable am- |
plifier increases the small signal from the fork
oscillator-doubler to the required value. It has
been found necessary to enclose the fork in a
thermostatic oven, as day to day temperature
changes had the effect of altering its frequency
slightly. A large tin box was thermally insulated
inside, and two 15 watt lamps provide the heat,
and a simple thermostat keeps the internal tem-
perature about 28°C.

Picture Signal

Let’s leave the mechanical side and think now
of the signal side. It was said earlier that the
signal is in the form of a frequency shift car-
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rier where one frequency corresponds to black
and the other to white, If the b.f.o. in the re-
cetver i1s switched on, the result 1s two tones from
the receiver, one black, (he other white, If the
writing stylus 15 1o make black murks on white
paper, then the white tone is not required. Ac-
cordingly, the two tone signal from the receiver
is first fed to an a.c. tuned bridge (Wein bridge)
and the white tone is filtered out.

We are now left with an on-off black tone.
This is amplified by a 6AQS5 and impedance
coupled direct to the writing stylus which is a
sharpened steel point. There is no need for the
audio signal to be rectified before writing; the
individual half cycles are too close together to
produce individual marks on the paper, and a
continuous tone simply produces a black line.

Frame Sync

Although there are no line-sync signals, there
is a “frame-sync” signal at the commencement
of transmission. This i1s to ensure that the piece
of paper on the receiving drum is in the same
position as that on the transmitting drum, as
otherwise the overlapping join at the receiving
end might well appear in the middle of the com-
pleted picture.

To get this synchronism correct, a “phasing
signal™ is transmitted just before picture trans-
mission commences. This is (usually) a short
“bhip” of signal which indicates that at that
moment, the photocell i1s passing over the join
in the picture to be transmitted. At the receiv-
ing end, the drum is held captive by a metal
‘atch, and at this point the writing stylus is over
the join in the paper. Receipt of a phasing blip
releases the catch, and the drum commences to
rotate, and it is now not only going at the same

speed as that at the transmitter, but is in the
same relative position or phase as well. During
this phasing action, the synchronous motor con-
tinues to rolate, and to enable the drum to be
held stationary it is driven through a friction
clutch.,

Equipment

The general arrangement of the writers equip-
ment is shown in the photograph and block dia-
egram of fig. 2. Although moderately complex in
the initial design and building, the system is
really quite simple. The gear is reliable, and the
meteorological side of the hobby has gone from
strength to strength, Although mostly interested
in charts applicable to ones own part of the
world, it is quite possible to copy “DX” charts
from all continents. When automatic Picture
Transmission is available from satellites a sys-
tem similar to standard facsimile is to be used.

There is a further side to this “fax™ business
—and that is the purely amateur radio aspects.
The writer constructed the equipment primarily
for weather charts, but it is not possible to
avoid getting interested in the technical angle
as well. The Post Office (our licensing authority)
has permitted me to transmit fax on 420 mc or
above, and though no radiating experiments have
been carried out yet, a simple fax transmitter
has been built and tested, and worked very suc-
cessfully over closed circuit. Like amateur tele-
vision, one could never expect this form of com-
munication to be popular with everyone (I doubt
if there will ever be a world wide “fax” contest),
but even if it is restricted to the v.h.f. bands, the
possibility of satellite or moonbounce communi-
cation means that DX will be possible. Perhaps
one day I may even work into “"W” on fax—
here’s hoping. L]

AMATEUR RADIO WEEK(S)

i ‘uis past June and this month are singled out for honors to amateur radio. The week of June

19 through June 25th was proclaimed Amateur Radio Week by Austin N. Volk, Mayor of the
City of Englewood, State of New Jersey. A fine public relations job was done by Dave, WA2CCF,
President of the Englewood Amateur Radio Association to bring this about. This month from
August 8th through the 14th has been designated Amateur Radio Week by the Governor of Illinois,
Otto Kerner. The week will be climaxed by the 32nd Annual Hamfesters Radio Club “Hamfest,”
to be held on Sunday, August 14,
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ForHFers

GSB-201 RF LINEAR AMPLIFIER

< Covers 80, 40, 20, 15, and 10 Meter Bands
< |nput 2000 Watts PEP, 1000 Watts CW,
400 Watts AM

<« Controlled Avalanche Silicon Rectifiers
< Built-in Antenna Changeover Relay

The GSB-201 Linear Amplifier makes an ideal
fit into any high frequency system. It provides
high performance in a compact handsome
package at a comfortable price.

Gain — 10 db worth on the 80, 40, 20, 15 and
10 meter bands.

Input—Maximum power ratings are 2000 watts
PEP, SSB, 1000 watts on CW, 400 on AM.

Exciter — Any SSB unit capable of delivering
65 to 100 watts output.

Circuits — Grounded-grid for max stability —
low cost 811A tubes — silicon rectifiers for
dependability.

Plus — A built-in antenna changeover relay,
switchable panel meter to indicate plate cur-
rent or power output, and a switch facility for
preliminary tuning at low power.

Complete specifica-
tions on the G-50
Communicator and
GCSB-20]1 Linear Am-
plifer are included in
Lonset’'s Amateur
Lquipment Catalog
AG-1301 yuurs on
reguest from Your
lcal Gonset distrily-
bilir, or wrnle —

For VHFers

G-50 COMMUNICATOR

<« G6-Meter Fixed Station Transceiver
@ 48 Watt Transmitter

< Built-in Power Supply

< VFO or Optional Crystal

< Dual Conversion Receiver

Here's a complete 6-meter amateur station in
a compact, smoothly operating package. Look
at these features:

Full Band Frequency Coverage — 50 to 54 Mc
with a built-in low pass filter to attenuate
harmonics and spurious signals over 65 Mc. 48
watts at your fingertips, with VFO or crystal,
pi network, and ganged multiplier stages.

Reception, Plus — RF receiver stage provides
high S/N ratio and top sensitivity. Dual con-
version means excellent image rejection, 7
Kc selectivity.

With Full Control — Adjustable squelch; “S"
meter; calibrated, planetary vernier dial tuning;
VFO spotting switch; meter conversion switch

for amplifier grid or plate currents, or modu-
lator plate current.

The Gonset G-50 has all the dependability and
performance that goes with the name Gonset,
for over 25 years the leader in VHF amateur
radio gear.

P GOINSET v

A Subsidiary of 150 Ling Allec, Inc.
1518 SOUTH MANCHESTER AVENUE, ANAHEIM, CALIF,

For further information, c¢heck number 29, on page 110
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Advertisemen

Swans Model 250 asmashing success on 6 meters

O METER
£58 TRANSCEIVER

An unusual opportunity has now been made
available by Swan Electronics. I am referring
to the newly announced Model 250 6 meter
transceiver, construction of which has now been
started in California. Very likely this set will
do more for 6 meters and for the subsequent
sideband occupancy of this band than any other
similar design. The reason we feel so strongly
in making this statement is that the 250 pos-
sesses that combination of design features which
most hams want, with a quality of construction
and reliability so inherently sound as to consti-
tute an overwhelmingly good value.

When a product is exceedingly popular, and
retains its utility for a long period of time, it
becomes known as a “classic.” Ham radio has
seen tew such classics. Amongst the great pieces
that have been commercially available in the
past fifteen years are the Johnson Ranger, the
Hallicratter HT-37, the Collins 74A-4 and, of
course, the Swan 350. These were great pieces
because they made so many people happy—Dbe-
cause they were moderately priced—and be-
cause over a period of time the demand for
them has not diminished. The Swan 250 is such
a product.

Any piece of commercial amateur gear must
offer a combination of desirable features to
merit unusual customer acceptance. A trans-
ceiver must be moderately powertul, selective,
and sensitive, and capable of operating on AM
as well as SB, as well as CW. It must be truly

serviceable, attractive in appearance and priced
so that large numbers of hams can afford to
buy it. This general description exactly fits the
Swan 350 which is already justifiably famous
as being the most popular transceiver of all
time. You have only to listen across the low
frequency bands to prove this point and now,
after a vear of research and development, of
continuing field development amongst the most
professional of the VHF hams, the Swan people
have introduced and are making available their
Model 250. This is the set you will want to buy.
This is the set which ofters balanced design and
a very high order of performance. This is the
set which will be talked about in VHF circles
for years to come.

The Model 250 makes it possible for the
average ham having a technician grade license
to break into 6 meters with the assurance of
having the best and latest piece of gear available
—barring none. In most of the 6 meter areas ot
our country, AM operation still predominates
and to buy a set which does not provide AM
operation for both receiver and transmitter is
to restrict your QSO’s to approximately 5% ot
those you hear, The Swan 250 will enable you
to operate with 80 watts of AM power, one
hundred per cent modulated. When you find a
station that is equipped to operate sideband,
as for example another Swan 250, you can im-
mediately switch to upper sideband suppressed
carrier. If you want to work CW, vou merely

30 ¢ CQ e August, 1966




have to grasp a key and flick another knob. So,
for any mode of operation, the 250 is the answer,

The 250 will cover the entire band—not just
.0 megacycles—not just 1 megacycle—not just
2 megacycles—but the whole 4 megacycle band
plus a generous allowance below and above to
accommodate MARS and CAP. The velvet
smoothness which has characterized the 350
will enable accurate tuning of high resolution.
An accessory calibrator will enable you to know
precisely where you are. You may use VOX if
you want to—again by means of an accessory
costing only $35. The high frequency oscillator
is a carefully designed transistor circuit with
an isolating transistor buffer. This circuit is
temperature compensated for a high order of
stability.

The Swan 250 uses 2 6146B’s in its final and
when used with its companion power supply is
capable of running 250 watts PEP. When you
consider the inherent high gain possible with
physically small antennas and think of this 250
watts, you will realize that it is most unlikely
that you will ever want a linear. This is all the
power that will be needed for overseas 6-meter
contacts and with the sun spot activity return-
ing to maximum, those of us owning a 250 are
going to have a ball. Even the Sam Harris’s of
6 meters will find this set an advantage to them.

The Swan 250 is priced at $325. Its AC
supply is only $95 and that with matching
cabinet and speaker, making a total of 415
bucks. Compare prices with other brands—
compare specifications—compare the advan-
tages. This set can be gimbel-mounted under
the dash of most vehicles. You can use it on
field day or for any of your summer mountain
top expeditions. The receiver is darned good.
It has an exceptional noise limiter. It has a
specially designed RF front end. The transmit-
ting portion is again single conversion as in
the 350 with a 10.7 MHZ crystal filter.

It has often been said that we hams are slow
to react to good things—that by the time the
product has been proven and, therefore, accept-

Advertisement

SWAN 250 SPECIFICATIONS

* 240 watts P.E.P. input on single sideband, 180
watts cw input, 75 watts AM input with carrier
insertion.

* Two 6146B tubes in Power Amplifier.

* Complete band coverage, 50-54 mc.

* Velvet smooth vernier tuning covers 500 kc, cali-
brated in 5 kc increments.

* Transmits and receives on Upper Sideband.

* 2.8 kc bandwidth with crystal filter at 10.7 mc.

* Single conversion design for minimum image and
spurious.

* 40 db unwanted-sideband suppression, 50 db
carrier suppression,

* Receiver noise figure better than 3 db. 6HA5
triode R.F. amp., 6HAS triode mixer. Includes
separate AM detector.

* Automatic noise limiter.

* Audio response essentially flat from 300 to
3100 cycles.

* Pi output coupling for matching wide range of
load impedances.

* Meter indicates either cathode current or rela-
tive output for optimum tuning and loading.

* Provisions for adding 500 kc calibrator, or plug-in
Vox unit.

* Dimensions: 5% in. high, 13 in. wide, 11 in. deep.
Weight: 17 Ibs.

able to us, the factory has discontinued its pro-
duction or has removed it from the line. Here,
now, is an example of a product which will be a
smashing success from its very beginning. The
factory is planning to make the Model 250 on
a continuous basis. We will ship against orders
received on a first come-first served basis. Those
ordering now can expect delivery commencing
August 15. If your remittance in full accompa-
nies your order, we will prepay the shipping
charges to any point in the original 48 states.
We are open to trades and will treat vou fairly,
Remember, we service what we sell and we un-
hesitatingly recommend the Model 250 as the
best thing that ever happened to American
VHF. In the final analysis, though, it is your
support and patronage that will enable Swan
to keep on making this model.

HERBERT W.GORDON COMPANY

Exclusively Distributors of Amateur Radio Equipment

Woodchuck Hill Road
Harvard., Massachusetts 01451

617-156-3518

For further information, check number 31, on page 110
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The V.H.F. Conical

Monopole Antenna

BY WALTER L. HARNISH,* WASIHF

Simple construction for an efficient broadband antenna with low s.w.r. over

a 4:1 frequency range. L

HE original article that appeared in CQ

describing the conical monopole stirred

up considerable interest and an attempt
was made to scale it down for v.h.f. operation.!
The results were good and the entire range, from
50 to 220 mc, was covered with the s.w.r. less
than 2:1 at all times.

The construction of the v.h.f. model differs
from the original. The two rings, shown in fig. I,
are hoops (D] and D2). The wires are fastened
from the top of the mast to the top hoop, down
to the bottom hoop and then to the collector
ring. Only the collector ring is insulated from
the mast. At least twelve wires should be strung
in this manner, (I used sixteen). and they should
be equally spaced.

The alternate method, crossarms, used in the
original article, is suitable for lower frequencies
as the hoop sizes become unwieldy. Three or
more crossarms may be used with the wire
stretched around the ends. Two wires are run
from the top over the ends of each crossarm
and spaced a minimum distance “S” as given in
the dimension chart in fig. 1.

The antenna should be fed with 52 ohm coax,
the center conductor connected to the collector
ring and the shield to the mast. The match
may be adjusted very carefully by setting the
droop of the radials. This can only be done for
the two small antennas because the larger radials
are rather unmanageable.

The performance of the larger antennas may
be improved by the use of counterpoises, or
radial wires. The suggested lengths for these are
shown in the chart in fig. 1, as R.

While the antenna is called the conical mono-
pole, the name “periodic halo™ would more prop-
erly describe it. The main cone, when wired as
illustrated in fig. 1. is in effect a sohd cone at
the frequencies used. The circumference, al
some point, is resonant to the frequency to which
the transmitter is tuned. All other circumferences
have high reactances, As you shift frequency.
the active part of the antenna shifts to a new
location which is resonant to the new frequency.
Therefore. if the transmission line is properly
matched to the antenna. a low s.w.r. will result
(less than 2:1). &

1055 College Ave. N.E. Grand Rapuds, Michigan
Stroup, L. A., “The Conical Monopole,” €Q, Jan. 1966,
p. Y.
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Fig. 1—Construction technique and dimensions for the
v.h.f. Conical Monopole. Wires are connected to the
mast at ‘X", and to the metallic “hoop” spreader al
points “’Y.” The hoops must be securely grounded to
the mast. Point “Z"” is a collector ring connecting the
bottom ends of the wires, and is insulated from ground.
Dimension “S” in the table is the spacing between
pairs of wires (vsed only on the low frequency model.)
As many radials (“R”) should be used as space permits.
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Amateur Radio Hall
of Fame Announced

N International Amateur Hall of Fame 1is

being organized to provide permanent rec-
ognition of individual
hams around the world to the advancement of
Amateur Radio.

Each vear five amateurs will be honored by
having their names and calls inscribed on a
plaque to be displayved at the International Ama-
teur Radio Club in Geneva, Switzerland. Each
of the five will receive a replica of the plaque.

The five amateurs will be selected from nomi-
nees submitted by fellow amateurs from all parts
of the world to a board of distinguished judges.
themselves internationally known to the ham
fraternity. Nominations are invited in the fol-
lowing fields: (a) Advancements in electronic
techniques and equipments; (b) Traffic and DX
activity; (¢) Achievements in exotic phases of
amateur radio; i.e., moonbounce; OSCAR; space
probes; (d) Emergency and disaster communica-
tions; (e) Development of amateur radio. Nomi-
nees may be any man or woman holding a radio
amaleur's license 1ssued by a recognized author-
ity 1in a member country of the I.T.U.

The Hallicrafters Company will provide the
plagques and will donate advertising space for the
announcements during the program.

Amateurs everywhere are invited to join in
honoring those amateurs who have made signifi-
cant contributions to the art in their respective
fields by submitting their names, calls and a brief
outline of accomplishment by December 31,
1966, to Dorothy Strauber, K2ZMGE, Secretary,
International Amateur Radio Hall of Fame, 12
Elm Street, Lynbrook, N.Y. 11563.

Search On For
“Miss Amateur Radio”

MATEURS 1n the ARRL Hudson Division are
/% being asked to aid in the search for “Miss
Amalteur Radio”™ who will reign over the Hudson
Amateur Radio Council convention October 15
and 16 at the Hilton Inn 1in Tarrytown, New
York.

The qualifications are that she be a licensed
amateur residing 1in the Hudson division, and be
entered by a HARC member club. Miss Amateur
Radio will receive free accommodations at the
convention as well as free transportation to Tar-
rytown, N.Y. Flowers, an engraved plaque, and
$ 100 towards a wardrobe will help make her time
a bit more pleasant. Judges will be HARC offi-
Cers.

Nominations, including a photo. name, ad-
dress, age, and class ol lhicense should be sent 1o
Stan Zak, K25SJO, Convention Chairman, 123 Jen-
nifer Lane, Port Chester, N.Y., before Sept. 15,
1966,

contributions made by

“THE NEW RTTY
HANDBOOK'!

HANDBOOK
yron H. Kretz

A treasury of vital and “hard to get”
information. Loaded with equipment
schematics, adjustment procedures, op-
erating procedures, etc. A valuable asset
to both the beginning and the experi-
enced RTTY'er. Special section on getting
started, all written by Byron Kretzman,
W2JTP, a well known authority in the
field. This book is a must for your library!
Only $3.95.

“New York State residents Must add sales
tax applicable to your area.

CQ Magazine
14 VANDERVENTER AVENUE

PORT WASHINGTON, LI, N.Y. 11050

SIRS: My check (money order) for $_
is enclosed. Please send .
“The New RTTY Handbook.'

E—

copies of the

NMame -

Address

State
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Three quarter view of the kilowatt inverter. The tran-
sistors are mounted on the heat sinks around the chassis

perimeter, The 0.1 ohm resistors are mounted atop the
transformer and the starter relay can be seen bolted to
the bottom plate.

y A ONE KW
" INVERTER

BY COL. FREDERICK L. MOORE* W6RTD

This inverter provides slightly more than one kilowatt of power at 117 v.a.c.
for a d.c. input 12 volts. Using the inverter to operate a linear, mobile has
enabled the author to cut through the QRM with ease.

thing for a long while, trasistors are some-
what mysterious to you, and vou have never
gone high power mobile—read on,

Completing this project will change all of the
above. In the process you will learn about trans-
sistors and transformers and find several new
wrinkles in adapting to 100 ampere currents.
hysteresis losses, and above all, low cost. Sim-
ilar commercial power supplies go for $250 plus.
The one described here cost all of $12.50, plus
tax, plus junk box. The principles followed In
designing this unit may be modified to meet
other requirements you may have. The idea is to
power the plate transformer of a 1.2 kw 117
v.a.c. s.5.b. linear from the 12 volts d.c. avail-
able in the average passenger car.

There are many articles and circuits on tran-
sistorized inverters, but no amount of digging
produced a simple solution to 1.2 kw power lev-
els desired. Also there were the inevitable dis-
cussions on toroids, fast switching rates and high
efficiency of transistors. It was decided to build
an inverter as simply as possible and see what
would result in spite of dire forebodings of dead
batteries and heat problems. Several different
circuits were tried with the one shown taking
the honors for simplicity, size, and ease of con-
struction. It starts reliably while working into
an idling plate supply d.c. load of 300 watts.

The entire unit is mounted on a flat base of
aluminum panel, %4” x 7" x 10”. Although
the heat sinks came from some demolished sur-
plus, the four paralleled transistors on each side
of the primary winding could be mounted on a
sheet of aluminum 77 x 10" and bolted ver-
tically on each side to the base.

Ii-‘ life is getting dull, you haven’t built any-

#730 Osceola Circle, Elgin AFB, Flonda 32542,
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The relay for handling the 100 amp d.c. cur-
rent is an automobile starter relay. Its solenoid
requires 3 amps at 12 volts. Although a relay
with less current drain could be obtained, this
was cheap and did the job.

Transformer Core

Since the transformer is the principle item,
let’s start the calculations, apply some common
sense and see what we come up with. The design
was to power the plate-bias-screen transformer
of an SB-1LA linear amplifier rated at 1.2 kw
peak at 117 v.a.c. sine wave.

The first step is to compute the transformer
cross section core area which is determined by
the frequency of switching and wattage required.

IE ‘\/\Yum ()
Area mm.* = ———— X _
5.58 V7 in eycles

At this point the whole plan seemed to get
difficult. Toroids aren’t easy to obtain, and be-
sides one hears much about switching rates of
1000 cycles plus, which are useless in driving a
normal 60 cycle rated plate transformer. So
throwing caution to the winds, it was decided
to use an ordinary transformer and not worry
about core losses. One important decision was
made though, to use around 200 instead of 60
cycles as the switching rate thereby reducing the
required core area and weight just about one-
half. Most 60 cycle transformers will handle
200 cycles with reasonable efficiency. This also
helps prevent square wave saturation of the
plate transformer, The core on hand was two
inches across and totaled 4.16 square inches of
core area. On the slide rule this calculates as a
1600 watt transformer, more than is needed.




Ny =—C 110vac
3 i Output
.

Fig. 1—Circuit of a 12 v.d.c. to 117 v.a.c. kilowatt inverter.

Cy—0.1 mf 600 v.

CR;, CR3—750 ma, 400 p.i.v. diodes.

CR;—37 volt 10 watt Zener diode.

K;—12 volt automobile starter relay.

Q; to Qg—2N173 or similar p.n.p. type transistor.
Ri, Ri—2.2 to 3 ohm, 50 watts.

Primary Winding
The next step is to compute the number of

turns for one side of the primary which can be
figured from this formula:

e 109
25 BAF

where e = voltage input (d.c.).
A = flux density at saturation in
kilogauss.
B — area of core in square inches.
F = frequency of switching.

The A factor was a sticker; Silectron, Ortho-
nal, Hipernik V and other exotic core materials
have a saturation flux density of 14-16 kilogauss.
Available was the heavy duty core form, charac-
teristic unknown, but obviously of 1943 vintage.
So a figure of 8 kilogauss for “B"” was chosen
as an educated guess.

Now, N calculates to be 7.3 turns each side
of center on the primary. If we use 8 turns as an
even figure, the only effect will be to reduce the
rate of switching slightly,

Wire Size

Now let’s look at the current drain and com-
pute size of wire needed. If an efficiency of 90%
for our transformer is assumed, then:

1200 watts peak » 1.10 = 12 (volts) X amperes
Amperes required =— 110 peak amperes

Looking at the wire tables in any handbook,
we see that #8 copper will handle 23.6 amps
at 750 circular mils per amp. Transformers for
intermittent service use as low as 250 circular
mils/amp. Also, since each leg of the primary
only carries ¥2 the average power input, we can
satisfy the wire size requirements with parallel
#8 wire giving a very conservative and husky
winding. A visit to the local electric motor re-
winding shop produced 40 feet of #8 silk-

Ry-R3—125 ohms, 10 watts.

Rs to Rj2—0.1 ohms, See text.

T\—4.16" square core.
N;—8t dual #8 s.c.
N,—11t 18 enam.
N;—107t =14 enam.

covered wire.

Rather than go into the mechanics of explain-
ing how to wind a transformer, you are referred
to an excellent article in the March CQ'. How-
ever, the bifilar winding technique is important,
so follow the description closely. Cut the 40 feet
of #8 into four equal lengths. Mark both ends
of two of them alike, the ends of the other two
with a different mark. Wind the four wires simul-
taneously and parallel on the core form for 8
turns. To obtain the center tap of the winding,
connect the start of two alike wires to the end
of the other two wires. This is the center tap.
You now have 16 turns center tapped with good
electrical balance.

Secondary Winding

The secondary winding comes next and here
is an unexpected wrinkle. The square wave gen-
erated in a transistor inverter has for all practical
purposes an r.m.s. equal to the peak voltage. If
we provide turns ratio to produce a 110 v.a.c.
square wave output from our 12 volts of V4
primary input, to drive a plate transformer power
supply designed for 110 v.a.c. sine wave, we will
be somewhat disappointed in the d.c. voltage
we obtain, The turns ratio of a sine wave trans-
former is calculated on peak relationship. The
110 v.a.c. rms from the house power system
socket has a peak voltage of 154 volts. There-
fore, to derive the same output peak voltage
(square wave) from this transformer as we ob-
tain from sine wave, we must have 154 volts
out of the inverter. So, the number of turns in
the secondary are computed:

= . .E out
Neee=Npni _i
E 1n

X 1.05

1Sherred, Lyall. “Rewinding Old Transformers™, CQ,
March 1966, p. 63.
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3
151 % 1.05
12

Nmm = 8

N... = 107 turns

where 1.05 = the /R drop in the windings
From the wire tables, # 14 wire will handle the
approximate 8 amps output. Better get 100",

Feedback Windings

Now for the feedback winding calculations,
As a general rule this winding should have
around 30% more turns than the primary—

Nﬂ-, — 13" . .\'[l
hrﬂ, = ]3“ " 8
.\lﬂ, = 10.4 turns

Eleven turns will do for each winding and
agam we use the bifilar winding method. Use
most any size wire you choose but # 18 will do
nicely as the current load is not heavy. In this
case, however, a center tap is not used. Mark
the polarity at the start of one wire “plus,” the
start of the other “"Minus.” On the finish end
mark the reverse. This will help sort out the
polarity of feedback if the inverter does not
oscillate. Wind 11 turns and assemble the trans-
former.

The Inverter Construction

The inverter circuit shown in fig. 1 uses eight
inexpensive transistors. The transistors, as well as
zener diodes, are on sale at most big name parts
house bargain counters. Get the 40 watt, p.n.p.
germanium types which are equal to 2N173,
2N441, 2N442, 2N1099, 2N1100, 2N278 and
use the TO-36 base. Get a few extras; at 88¢
they are cheap. The four-paralleled transistors
provide a 60 amp steady state rating. Although
they must switch the 110 amp calculated cur-
rent, four will do the job if you are somewhat
judicious about tuning periods and use speech
only on s.s.b. As a general rule, a pair of tran-
sistors will switch 20 times the Class A power
dissipation ratings of one transistor,

Heat sinking for the transistors is a must. The
rated amperage can even be exceeded on peaks
provided a good heat sink is used to dissipate
generated heat. Although elaborate heat sinks
are shown, the transistors should operate per-
fectly well if bolted to the aluminum sheet. No
insulation is needed as the circuit is the grounded
collector variety. Thickness of the sheet is not
too important but area is. After operation over
a 3 hour period in the trunk of the car, the
transistor mounts were only perceptibly warm.

The 37 volt zener diode and the two 750 ma
diodes are necessary for spike suppression on
the 40 volt transistors. Also, the 0.1 capacitor
across the 154 volt square wave output will help
reduce spiking. Observe polarity and bolt the
zener in a location suitable for a heat sink.

The eight 0.1 ohm resistors are made from
heavy duty nichrome wire and serve to equalize
the current distribution through the paralleled
transistors. The 2.2 to 3 ohm resistors in the
feedback circuit carry about four amperes so
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use the high wattage resistors indicated.

Check the hookup carefully before putting
the power to it. A loose connection at the wrong
place means a ruined transistor. For a start, use
only 1 or 2 transistors on a side to determine if
oscillation starts and check without a load, Then
if something goes wrong, the cost of a mistake
isn't so great. After checkout, hook up the other
transistors and test under various loads.

If you are curious about amperages, do not
insert an ammeter in the transistor circuitry. The
inductive kick of the metering circuit can ruin
the transistors. Measure the voltage drop across
a resistor and compute the current by Ohms law.

Installation and Operation

The peak d.c. amperage required can be over
100 amps. There should be a hard source of d.c.
Therefore, location of the inverter in relation
to the car battery is important. A battery cable
length of over three feet will begin to spoil the
voltage regulation. In this installation, a second
battery in the trunk, paralleled to the car battery,
did the job well.

The car generator is rated at 40 amps maxi-
mum output. Under receive conditions the SB-
33 transceiver takes 4 amps, the SB-1LA fila-
ments draw 3 amps for a total of 7 amps. In
transmit, key down, no speech, the SB-33 draws
8§ amps, the SB-1LA filaments draw 3 amps; the
idling current of the inverter is 19 amps for a
total of 30 amperes. Under dynamic speech con-
ditions, the car generator goes to 40 ampere
charge and is held there by the voltage regulator,
On completion of a 2-3 minute transmission,
there is about a 2 minute charge period at 40
amps when the regulator starts pulling back the
charge rate. So far, after 50 hours of operation,
the same generator is still operating and no
trouble 1s anticipated.

Do not power a filament transformer with
this inverter as the voltage output will be ex-
cessive in this use. Run the filaments direct
from the d.c. source.

Tune up at low power, then switch to high
power for speech only. A steady load at 1 kw
may overload the transistors or the oscillation
rate may go out of control. With the stabilizing
influence of the d.c. high voltage capacitors in
the linear, the inverter will do a good job and
maintain voltage stability very comparable to
110 v.a.c. sine wave operation.

In the final analysis and in spite of all the
unknown factors that were hard to guess in the
design, the inverter switches at 200 cycles, hums
quietly but with a substantial effect on the mobile
signal output. Weekend QSO’s on the 20 meter
band are a cinch. Ed

Don t forget!
CQ’s VHF Contest on
l_ Aug. 6th and 7th.




TECHNICIANS:

Here’s the fast way
to begin a career

with IBM

If you have an A.A.S. degree in Electronic Technology, or a
certificate of completion from an accredited two-year technical

school, or equivalent military experience, DON'T SEND US
A RESUME!

If you are interested in a challenging career with an
acknowledged leader in one of the world’s fastest-growing
industries, DON'T MAKE UP A RESUME!

Would you like a position involving testing, troubleshooting
and repairing ferrite core storage units, tape drives, display
devices, drums, transmission control equipment and other
peripheral devices associated with some of the world’s largest
and most advanced electronic data equipment?

If you think you can qualify, we'd like to review your
qualifications. Who knows, we may have just the spot for you
at our Kingston, New York, facility.

RELOCATION EXPENSES
WILL BE PAID

But please, don’t send us a resume. A simple postal card

sent to Mr. P. Palker, Dept. 542V. IBM Corporation, Neighborhood
Road, Kingston, New York 12401, will do. Just be sure to tell
us where to send the application. IBM is an Equal Opportunity

Employer.
IBM
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UNDERSTANDING

F leld Eﬁect .I:'ansistors

BY HARRY R. HYDER,* K7HQN
Part |

Presented below is Part | of a three part article on the theory and operation
of field effect transistors, the fet. This first installment covers basic semicon-
ductor theory, fet principles and construction.

LTHOUGH the transistor has been generally
Aawuilah[e for about fifteen years, and in

that time has developed from an expen-
sive, fragile, low frequency device into an inex-
pensive, reliable, high frequency device, most
equipment built at home by amateurs continues
1o use tubes.

There are many reasons for this. A vacuum
tube circuit can be made to work, after a fashion,
with little expenditure of design effort. If the
heater continues to glow warmly, and the other
elements do not run red, the experimenter is
fairly safe, although performance may be far
from optimum. But transistors look the same
whether they are alive or dead, and many an
amateur has wound up with a handful of burned
out transistors without ever finding out what he
did wrong. A vacuum tube’s data sheet is a
marvel of simplicity compared to that of a
transistor. A tube’s maximum ratings have a
great deal of forgiveness; a transistor’s almost
none. The transconductance of a vacuum tube
1s held to fairly close limits by the manufacturer;
the current amplification factor of a transistor
may have production limits of five to one. The
characteristics of a transistor are highly de-
pendent on temperature, and it has feedback
mechanisms unknown to tubes. The low input
and output impedances of transistors complicate
the design of narrow-band amplifiers. and so on.

But transistors are here to stay, and with good
reason. All of the seeming disadvantages enu-

*Senior Engineer, Motorola Inc., Military Electronics

Division, 8201 E. McDowell Road, Scottsdale, Arizona
R5252.

merated above can be overcome by good design,
and the transistor’s overwhelming advantages of
efficiency and unlimited life should make them
much more popular with amateurs than they
appear to be.

The unipolar field effect transistor (fet) may
be the stimulus necessary to popularize semicon-
ductors with hams. For here we have a transistor
that in many respects acts like an old-fashioned
vacuum tube. But in other respects it does not
act like a tube at all. The purpose of this article
1s to describe the fet and its characteristics, its
virtues and limitations, and its application to
practical circuits.

History and General Characteristics

The modern field effect transistor was first de-
scribed by Shockley in 1948, but the basic idea
is much older. It remained in the laboratory until
about 1960, when semiconductor manufacturing
techniques had reached a state of development
that permitted practical devices to be put on the
market. These first commercial fet's were low
frequency amplifiers, and quite expensive. Since
that time, development has been rapid, and fet's
are now available that provide good gain at
frequencies as high as 500 mc, and by the time
this appears in print, the figure may be higher.
The trend in prices has been downward, and be-
fore long they should be in the same class as con-
ventional transistors.

The chief virtues of the fet are:

1. Very high input impedance.
2. High output impedance.
3. Low noise.

P-Type Iﬂilili:‘ Depletion Fnlarged Dapletion
Gale I'i.l"lg"r-ﬁ Region
etallic Contoct \ [ 7 | 7
——— 4 I 15
A Frire ry ! ¥ k_',"-‘J
Dirgin // N-Type Do Source D S
W Smwucrm o Sourcs
Y . /'-\
T ] ' T
1
I__ Gate ale
- - & - Cormecton
F Il. - -
@bl ——D—hl+ Db+
(A) (B)

(Cl

Fig. 1 (A)—A bar of N type semiconductor material forms the channel for the fet and acts as a poor conductor.
(B) The addition of two facing P type sections creates a “gate’” around which a depletion region is formed.
(C) Biasing the gate enlarges the depletion region reducing the cross-sectional area.
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4. Low distortion and cross-modulation.
5. Few inherent limitations of frequency or
power,

The only apparent disadvantages of the fet
are the dependence of its characteristics on tem-
perature, similar to, but not as severe as with
transistors, and a relatively high capacitance
between its input and output terminals. The ef-
fects of the former can be easily minimized by
proper circuit design. The latter will necessitate
neutralization of tuned amplifiers, or the use of
a special circuit such as the “cascode.”

There are several kinds of fet. The most com-
mon type today is the junction fet, and the bulk
of this article will deal with it, as it is the least
expensive and the type most likely to be useful
to amateurs. Other types, generally called sur-
face fet's, will be described briefly in a later sec-
tion.

Basic Semiconductor Theory

A semiconductor is a material of low conduc-
tivity. The two most commonly used semicon-
ductor materials are germanium and silicon.
These are called “Group 4" semiconductors, be-
cause each of their atoms has four “valence,” or
loosely-bound outer orbit electrons.

In a crystal of pure germanium or silicon, the
valence electrons of all the atoms will be locked
in a symmetrical arrangement. Occasionally, due
to heat, electrons will shift from one atom to
another, and their places taken by other elec-
trons. But essentially there will be no free cur-
rent carriers; the resistivity of the material will
be high.

To make silicon or germanium useful for
transistors or diodes, the materials must be
“doped”; the crystal lattice arrangement must be
modified by the addition of small amounts of
certain impurities. In effect, the symmetry of
the structure must be destroyed. If the doping
agent 1s a Group 5 material (arsenic, antimony,
boron, efc.), each atom of which has five valence
electrons, there will be present in the crystal free
electrons that can be easily moved by an exter-
nally applied electric field. Since electrons are
negative charges, a material so doped is an “N"
semiconductor,

If the doping agent i1s a Group 3 matenal
(aluminum, gallium, indium, efc.), each atom
of which possesses three valence electrons, there
will figuratively be more possible places for an
electron to be than there are electrons to go
around. The temporarily vacant position is called
a “hole,” and i1t can be viewed as a positive
charge. The hole is free to move as is an electron,
since when an electron fills the hole, the hole
has, in effect, moved to the atom that the electron
came from. Such a material is a “P” semicon-
ductor; the holes are the current carriers.

The crystal as a whole, though, is electrically
neutral, It has no charge. Viewing it as a whole,
there are exactly as many electrons as there
should be for each atom in the crystal. Some of
them have just been loosened up a little.

If a battery is placed across a piece of N semi-
conductor, the free electrons will move toward

Contact

Metal Gate 1
Comtact

Metal Dron
Contact

Fig. 2—Cross section view of a typical junction fet
structure. The substrate, the first loyer upon which the
rest of the transistor is built, forms gate two.

the positive end, and electrons will flow into
the N material from the negative end of the
battery to replace them, one for one.

But what happens when a battery i1s con-
nected across a piece of P semiconductor, where
the carriers are holes? Holes can not flow in the
external circuit like the electrons did; there is
no such thing as hole conduction in ordinary
metals. Here is what happens: the holes, which
are positive charges, flow toward the negative
terminal. When they get there, they are filled by
electrons entering from the external circuit; they
disappear. This leaves a deficiency of electrons
in the external circuit that can be corrected only
by electrons flowing from the positive end of the
bar into the battery. This obviously creates new
holes at that end, which flow toward the negative
end as before.

There is no favored direction of current flow
in a semiconductor, The battery can be reversed,
the electrons will always flow toward the positive
end and the holes toward the negative end.

The electrons in N semiconductors and the
holes in P semiconductors are called the major-
ity carriers. However, there are always present
a relatively few carriers of the opposite type:
these are called minority carriers. “Bipolar”
transistors make use of both types of carriers;
hence the name. Fet's are called “unipolar™
transistors because they depend only on majority
carrier conduction. The effect of minority car-
riers in fet's i1s to cause undesired leakage cur-
rents, and every attempt is made to minimize
them.

The action of diodes and bipolar transistors is
based critically on conduction across junctions
of P and N types of semiconductor material. This
is not a factor in normal operation of fet's and
will not be discussed here.

FET Construction and Operation

The best way to understand fet operation is to
construct one in our imagination. Let’s take a bar
of N semiconductor and call it a “channel.” It
could just as well be P type, but it will be less
confusing if we stick to one type for the present.

If we connect a battery across the ends of the
bar, as in fig. 1(A), free electrons will flow from
negative to positive. So far, we have nothing
but a resistor. Now suppose that midway down
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Fig. 3—Fet symbols in current use. Those marked with
an asterisk are not standardized.

the channel we join two small pieces of P semi-
conductor material, as in fig. 1(B). What have
we done? As far as the channel current goes,
we have done nothing; current continues to flow
as well or as poorly as before. But right at the
junction, a subtle change has taken place. Some
of the free electrons in the N channel have filled
some of the holes in the P regions. Therefore,
right at the junction, there is a symmetrical
crystal structure, which forms a barrier and pre-
vents any further combinations of holes and
electrons. On either side of the junction, there
is a small area devoid of free carriers; this 1s
called a “depletion” region.

Let’s call the negative end of the channel the
“source” and the positive end the “drain™ (these
would be reversed if we had a P channel). And
we will connect together the small P regions
midway down the channel and call them the
“gﬂtﬂ.“

If we connect the gate to the source, while
observing the channel current on a meter, we
will see that the channel current drops sharply.
In some way, the gate is controlling the channel
current, even though the gate itself is not draw-
ing current. In fact, the gate i1s now reverse
biased. Why the PN junction we have named
the gate is reverse biased may not be immedi-
ately apparent, but let us look at it this way:
there is a voltage gradient along the channel.
If there are ten volts across the channel, and
the gate is midway down the channel, the gate
is al -5 volts with respect to the source. There-
fore, the gate terminal, which we connected to
the source, is at —5 volts with respect to the
channel side of the gate. And, of course, a re-
verse biased PN junction does not conduct cur-
rent, except for a small leakage current, which
plays no desirable part in fet operation.

When the gate was first connected to the
source, current tried to flow, Holes in the P gate
flowed toward the gate terminal, but could go
no farther because there were no holes in the
N channel to cross the junction and take their
place, and current flows only when there is a
continuous flow of carriers through the entire
circuit. Similarly, in the channel, electrons
rushed away from the junction, but were stopped
because there were no free electrons in the P
gate to cross the junction and replace them.
But one very significant thing has happened: the
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rush of electrons away from the junction has
left the region of the channel near the gate com-
pletely free of carriers. The depletion region,
originally formed by the PN junction and quite
small, has become greatly enlarged. This is
shown in fig. 1C. A depletion region, free of
carriers, has very low conductivity, so the actual
effect of the enlarged depletion region has been
to reduce the effective cross-section of the
channel, increasing its resistance, and reducing
the channel current. The extent to which the de-
pletion region extends into the channel is pro-
portional to the junction reverse bias. Therefore,
by controlling the gate voltage, we can control

the channel current.

It will be noticed in fig. 1C that the depletion
region is skewed toward the drain end of the
channel. The reason for this is obvious: because
of the voltage gradient along the channel, the
part of the gate nearest the drain has a higher
reverse bias than the end near the source. The
depletion region at the drain end will therefore
extend farther into the channel.

The reverse bias on the gate can be made
high enough to cut off the channel current com-
pletely, except for leakage current. The channel
current can not be cut off, however, merely by
connecting the gate to the source and increasing
the drain-to-source voltage, for the same reason
that you can’t cut off a tube’s plate current with
cathode bias. But the resistance of the channel
between gate and source is a sort of built-in
cathode bias, and tends to make the fet a con-
stant-current device, something like a pentode.
The “dynamic resistance” of the fet is quite high.

One more thing. The movement of carriers
away from or toward the junction as the gate
voltage is varied is called a “displacement cur-
rent,” and is exactly the same as the current that
flows in a capacitor. In fact, the gate-channel
junction is a capacitor.

To the best of my knowledge, there is no com-
mercial fet that actually looks like our simple
model. But it is a good model for explaining
principles of operation. An actual fet physical
configuration is shown in fig. 2. At first glance it
may not look much like the model, but if you
study it for a minute you will see the resem-
blance. Sometimes the second half of the gate
is brought out to a separate terminal; we then
have a tetrode fet. The two gates can be used as
individual control elements, or connected to-
gether for greater control of channel current.
At high frequencies, the second gate might be
grounded, to reduce the input capacitance.

Our simple model fet was symmetrical; source
and drain terminals could be interchanged with-
out affecting operation. Many commercial fet's
are completely symmetrical, and all are to some
degree. But many have a favored usage based on
internal geometry. When in doubt, follow the
terminal markings.

Some of the svmbols currently used for fet's
are shown in fig. 3.

[To be continued)
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Superior Antenna Wax

and

Ethereal Glue!

BY RAY SWINDERMAN,* KP4AMI

Those of you who remember the author’s fabled sojourn on an idyllic south

sea island immediately after World War Il are aware of some of the incredible

developments in the state of the art as a result of fantastic concentration upon

pure research at that time. This account details two completely new develop-

ments never before disclosed. One of these was almost a corrollary of the
other.

FTER developing the RPHTSSR and incor-

A porating the 1ps! as a last minute safety

factor we surveved our flexible cone vari-

able selectivity loud speaker perched proudly on

top of the receiver and realized we had just about

milked dry the possibility of improvements in the
receiving part of the circuit,

The next field to survey was antennas and the
improvements possible here seemed infinite. Ob-
viously, all we needed was a consistent increase
in the efficiency of our antenna system to give
us unlimited radiated power while still staying
comfortably within the input limits established
by Uncle.

Back to the drawing board. Geomeltric design
and spacing has always been the field of eager
secekers after the great gain god. It seemed to us
that this overlooked completely the character of
the individual radiator. This most important part
of the antenna system could be the key. Thumb-
ing through our mental notebook for a likely
angle of attack, we hit upon the idea of increas-
ing the actual emitted signal from a given radi-
ator by interposing an intermediate media which
would have the effect of encouraging the signal
to depart from the radiator. Something to min-
imize that intermediary friction might well be
the answer. Out came the Chemical handbook—
our most recent copy of Encyclopedia Britannica
—a copy of the Radio Amateur Handbook (pre-
war model) and an ancient voodoo witch doctors
tome we had unearthed in the island’s jungle
fastnesses.

Poring over this formidable array of knowl-
edge yielded a likely formula, When the ingredi-
ents were properly mixed and the compound
stood ready for use, it was a rather unprepos-

*Box 717, Guayama, Puerto Rico.
ISwinderman, R. W., “The RPHTSSR,” CQ, May 1966,
p. 29.

sessing mess. Pasty white and jelled it looked for
all the world like a cross between a bowl of
solidified gelatin and parawax.

Now to determine the best method of using
this product. A few hours work with a bit of
advanced mathematics quickly showed that this
should be applied in a rather thin but not par-
ticularly uniform coating directly to the elements
of the antenna.

It so happened that we had two identical
rhoembics up beamed toward the old home town.
One of these we lowered and coated with the
new product. The other stayed in place in its
original form.

Trial Run

Then to the shack! Firing up the rig we care-
fully racked across the band listening for a likely
signal. Not much luck—the band seemed decad.
Oh well, a short CQ never hurt anybody. Came
a stand by and the band exploded into a fury of
activity. Three thousand, give or take several
hundred, stations were on frequency calling like
mad.

We waited for the storm to subside; picked
out one of the signals and began a contact. Fan-
tastic! We were running to the limit of the S
meter on a dead band. Might as well try a little
reduced power. Off went the linear and our two
6V6's still bent the pin on his meter. Back went
the Variac until we were apparently showing no
emitted power and we still pinned the needle on
his meter. Must be skip, I reasoned and asked
him to note the difference in signal strength with
the other rhombic. We flipped the switch—gave
him a transmission and then went back to him
on the original antenna. Absolutely no copy with
the other rhombic. Well this proved something,
so0 we decided to try it full bore with the
untreated rhombic. No dice. Switching back and
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forth between the two rhombics showed that the
treated rhombic put a stronger signal into the
states every time. Running QRP it still outper-
formed the untreated one hooked to a full gallon
input,

Fine business!! The Superior Antenna Wax
was functioning perfectly. The signal was slip-
ping off the radiator into the ether so smoothly
that we were approaching infinite gain from the
antenna system. What a happy development!
Needless to say, we now enjoyed ideal operating
conditions. The output from our QRP transmit-
ter, was being boosted infinitely and legally. The
RPHTSSR on the receiving end really kept things
coming our way.

Retardation

However, life is short and man is discontented.
Our restless mind again began searching for
some way of improving our set-up or utilizing
the developments we had already made to an
even greater degree. Back to the board! Addi-
tional thinking and coldly calculated planning
made us realize that if it was possible to en-
hance the ability of a radiator to transfer a sig-
nal to the ether it should also be possible 1o
retard this same function.

A sally into optics showed us an allied prin-
ciple in the transmission of light. Index of re-
fraction. Ha—That was it! What we needed was
a media with an index of emmission that could
be controlled. Back into the pure research phase
of development.

Out came the musty tomes and other rudi-
mentary source data. This was beginning to be
duck soup. In no time we had a formula and a
method of use calculated. Now for the acid test,
We whipped up a batch of the goo and this came
out looking surprisingly like common flour and
waler pasle.

Rechecking our calculations for the method
of application we were not too surprised to find
that this material should also be applied in a thin
but not necessarily uniform coating. Devising
a test for the new product was easy. We simply
applied the new material to 180 degrees of a
vertical six inch tube we had been using as a
radiator; the other 180 degrees of the vertical
tube we coated with Superior Antenna Wax. Since
the vertical radiator was mounted on an old
prop pitch motor, rotating the radiator was no
problem.

Listening on the band quickly told us that when
the Superor Antenna Wax coated side was to-
ward the signal we had a super gain highly direc-
tional antenna. 180 degree rotation to put the new
product toward the signal resulted in an abso-
lute blackout. Making some front to back meas-
urements, we found that the gain went from in-
finity on the front or wax coated side to 0 on the
reverse side coated with the new product. Now
we needed a name and realizing the function of
the new material was simply to slow down or
trap and turn back electrons we decided to call
it some sort of glue after its appearance. Because
of its nature the name Ethereal Glue seemed
appropriate.
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We tried coating various size radiators with
the two materials and found that we could get a
true beam effect with a single number 18 wire

quite easily. Since antenna gain was no longer a
problem and we were mostly interested in direc-
tivity, we utilized an interplay of the two prod-
ucts to workup some miniature Yagis which we
mounted directly on top of the receiver and
transmitter. These out performed the eight wave
length rhombics we had been using up to this
lime.

The next development came from re-surveying
the characteristics of the two products. Superior
Antenna Wax had a super emissive effect and
Ethereal Glue a super reflective and absorptive
effect. Combinations of the two should be usable
for many purposes in hamdom.

The abacus showed that these two materials
would respond to a variation in an electromag-
netic field by effectively varying their resistance
and conductivity. It followed then that the res-
onance of a feed line and an antenna could be
made infinitely variable.

I combined the two ingredients according to
the formula indicated and coated the little Yagis
sitting on top of the equipment with this ma-
terial. Sure enough! As soon as we pumped in
a signal of a given wave length the antenna's
electrical length adjusted so that it was auto-
matically in resonance at that frequency. By the
same token, when the RPHTSSR was dragging
in a signal the same phenomenon occurred. Here
we had at hand the ultimate! An auto tuned
antenna with infinite gain, flatly resonant across
the entire spectrum, and small enough to look
well sitting on top of the rig.

Disaster

We stepped back and proudly surveyed the
peak of perfection in ham equipment. Just then
typhoon Gerty came roaring over the island.
She flattened the shack, dispersed the equipment,
lost the formulas and took me back in fifteen
seconds to the stone age method of signaling with
fire and panels for assistance from a passing
plane.

Moral of this story: Man in his most advanced
civilization is still only one step away from the
jungle. 13
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surge of interest in single sideband opera-

tion, many amateur operators have expressed
the desire to build a kilowatt linear amplifier.
A number of high power final tubes have been
readily available on both the surplus and the
second hand market for very reasonable prices,
but the complexity and the cost of components
in the available linear circuit diagrams have dis-
couraged many interested would-be builders.

With a pair of final tubes, 4-400A’s, jeal-
ously in hand, numerous articles on amplifier
construction and circuit diagrams were carefully
examined. It became apparent that for the vari-
ous reasons of size, complexity, and expense
none of these would suffice unmodified. Long
before the final circuit or even the class of final
amplifier was decided upon, the following re-
quirements were established:

. The unit had to be capable of 1 kw key
down 1nput and had to be desk-top in size with

]’H the past several years, especially with the

*3115 Mossdale Street, Durham, North Carolina.

Bottom view of the linear
shows the filter capacitors on
the right side of the chassis
with the filament choke along-
side. Near the far wall of the
chassis is the antenna loading
capacitor and the bias power
transformer. The blower, a 60
c.f.p.m. centrifugal type, may
be seen on the rear of the
chassis.

<« Controls at the top of the panel are Band Switch

and Plate Tuning. At the bottom are the filament and

plate oN-OFF switches, with the meter switch and Plate
Loading control at the right.

A DESK TOP
KW LINEAR

BY JOHN M. PORTER M.D.*
WA4EII

Here’s a particularly neat packaging
job on a full kw linear amplifier, com-
plete with power supply. The amplifier
is styled to match the popular Halli-
crafters HT-37 s.s.b. exciter [transmit-
ter. Covering 10 through 80 meters, it
is easily driven to full the legal limit
with under 100 watts.

a self-contained power supply.

2. The circuit had to be straightforward and
simple enough to be constructed by anyone with
a limited fund of electrical knowledge and a
very limited amount of test equipment.

3. The components all had to be readily avail-
able and mmexpensive.

The available amateur radio literature does
not contain any description of a linear amplifier
built around one or two final amplifier tubes
fulfilling the above criteria. Several excellent
articles are available on high power final ampli-
fiers. M. D. Smith! has an article in October,
1963, CQ on a desktop final using a pair of
4-400A’s, but this unit uses elaborate circuitry
and the power supply is not contained. Joseph
Semkow= has his well known article in the July,
1962, CQ on the Ultimate Linear which presents

'Smith, M. D., “A 2 KW PEP Linear Amplifier,” CQ,
October, 1963, p. 30.

“‘Semkow, Joseph W., “The Ultimate Linear,” CQ, July,
1962, p. 32
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Fig. 1—Complete circuit for the
one kilowatt table top linear.

All the 0.01 capacitors are 600
volt disc ceramics. The nine
diodes in each leqg of the recti-
fier circuit are Sylvania SR
J011, or equivalents rated at
600 p.i.v., 750 ma (CR;-CRy).
Each of the 18 diodes is by-
passed by a 0.01 mf at 600 v.

Cy—500 mmf 20 kv door knob

type copacitor.

C;—8-80 mmf wide spaced

tuning capacitor.
C3—100 mmf silver mica 20 kv.
Cs—1100 mmf, 3 gang broad-

cast variable, all sections
paralleled.
Cs—355 mf at 450 v. ea.
CR,-CRyjg—Sylvania SR 3011, or
equiv.
CRye—1N34, .
Li, L3—10 ampere line choke, -
Ohmite or equiv.

Ly—Pi-net work, Air Dux 195-S1

or equiv.

PCy, PC;—3 turns #16 enam-
eled wire wound around 3
220 ohm 2 watt paralleled
resistors,

Ry, Ry—See text.

RFC,—B&W FC-30A or equiv.

RFC;—National R-175A or
equiv,

Ty—Chicage Transformer P-6492

or equiv.

T3—1:1 ratio power transformer

117 v.a.c. See text.
T3—1300 v. at 1.5 kva. See text.

some excellent ideas on the building of high
power finals, but the size and especially the price
of this unit does not fulfill the established cri-
teria of compactness and relative low cost.

Most of the circuit diagrams available on high
power finals describe a circuit in Class AB;.
While this circuit has definite advantages for the
individual with a low power driver and perhaps
some theoretical efficiency advantages, it does
present the necessity for a well regulated screen
supply and neutralization. This grounded grid
circuit on the other hand requires no screen or
grid supply, no neutralization, and has the defi-
nite advantages of simplicity and compactness.

The unit finally decided upon consists of a
pair of 4-400A’s in grounded grid with a self-
contained silicon diode doubler high voltage
supply capable of operation on 10-80 meters and
easily driven to a full kw by any exciter with an
output of 75-100 watts.

The Amplifier Circuit

Experimentation has shown that the space-
consuming and cumbersome pi-net input on each
band offers little or no advantages when the
linear is used with an exciter having approxi-
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mately 100 watts driving power. With a lower
powered exciter, a tuned cathode circuit may
be necessary to drive a pair of 4-400’s or com-
parable high power final tubes to a full kilowatt
input. Also the expensive chimney tube socket
1s not essential with an input of 1 kw, if ade-
quate socket blowing is used in association with
the heat dissipating plate cap. The present cir-
cuit directs the output of a 60 c.f.p.m. (centri-
fugal) blower directly on the submounted tube
sockets, and no problem with the tube over-heat-
ing has been encountered.

The filament choke proved to be somewhat
of a problem. Several attempts were made to
use a homemade choke wrapped on a ferrite
core. These chokes did perform fairly satisfac-
torily but drive on all bands proved to be diffi-
cult and erratic. The B&W FC-30A filament
choke has been used in the amplifier, and no
problem has been experienced in driving the
linear to full input on all bands.

The output circuit employs an Air-Dux 19551
tank coil tapped according to the manufactu-
rer’'s specifications. The tuning capacitor is a 4-
80 mmf wide spaced variable with fixed silver
mica capacitance being switched in by the second




section of a surplus ceramic band switch on 40
and 80 meters. The loading capacitor is a stand-
ard 3 gang broadcast variable.

Metering of the amplifier has proved to be
quite satisfactory. Since the relative output is
metered along with the plate and grid currents,
a 0-1 mil meter must be used. The meter is
shunted in the plate circuit so that 0.1 mil cor-
responds to 100 mils plate current for a full
scale deflection of one ampere, and 0.1 mils on
the meter corresponds to 50 mils grid current for
a full scale deflection of 500 ma. The relative
output of course is read directly without shunt-
ing. This circuit has the advantage of providing
constant monitoring of the plate, grid, and out-
put on the same meter without the danger of
having the B+ directly on the meter,

Note that no values are given for the meter
shunts R; and R». The exact value required de-
pends upon the resistance of the meter move-
ment used. To determine the value of the shunt
and the type of wire to be used for winding, it
would be best to refer to a previous CQ article?,

Biasing

A cut-off bias supply is included in the cir-
cuit in the standby position as an additional tube
protection especially since the chimney tube
socket has not been used. With
3600 volts on the pair of 4-
400A’s, the resting plate current
1s about 100 mils. While this re-
sults in a total plate dissipation
of only 360 watts, which is well
within the capability of the

“Young, Eric J., “Shunting The Mil-
liammeter,”” CQ, March 1960, p. 40.

Close up view of the phenolic board
shows the silicon diodes well hidden
behind each of the 0.01 mf disc

ceramic capacitors.

Interior view of the linear shows the
4-400's on the left along wtih the
plate r.f. choke and pi-network com-
ponents. Nofe that in front of the
power transformer (which seems to
occupy most of the space) there is the
filament transformer and the silver
mica (on the bandswitch) for 40 and
80 meters. The phenolic board with
the diodes is located just to the right
of the power transformer.

tubes, the amount of heat gen-
erated is considerable. The trans-
former for the bias supply has a
1:1 ratio with a current rating
of only several mils. A filament
transformer can be connected
backwards to a 5 or 6 volts winding of the power
transformer. T, it has one. The voltage is rec-
tified with a single silicon diode and filtered with
a dual section 30-50 mf capacitor and relayed
with the side contacts of the Dow Key Relay.
With minus 100 volts applied to the grids in the
standby position, the tubes are cut off com-
pletely.

The Plate Supply

The plate power supply is the standard silicon
diode full wave voltage doubler. A brief survey
of the surplus market revealed numerous inex-
pensive transformers available with a full sec-
ondary winding of between 800 and 1400 volts.
The one used is a 1.5 kva transformer with a
secondary voltage of 1300. In the doubler supply
the resting plate voltage is 3600 with a drop
under load of less than 300 volts.

Numerous doubler circuits were constructed,
using components of various values. Low kva
transformers give the same resting voltage as
the larger ones in the doubler supplies, but the
drop under load is excessive. In order to abso-
lutely minimize voltage drop, a very hefty trans-
former has been used along with a considerable
amount of filtering. The capacitive filter consists
of 8 General Instruments capacitors rated at 525
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mf at 450 w.v. d.c. This gives an effective filter-
ing of 60 mf when connected in series. It is
undoubtedly more than absolutely required and
quite satisfactory performance has been ob-
tained using 240 mf capacitors at 450 volts, and
capacitors as low as 100 mf may be used. if
desired. The power supply as finally constructed
is easily capable of providing a full kw for con-
tinuous a.m. output, if desired.

Component Layout

This linear has been constructed to be a com-
panion desk-top unit to the author’s HT-37 trans-
mitter, and it was decided that the entire unit
was to be contained in an HT-37 cabinet. No
commercially available chassis is of the proper
dimensions, and it is necessary to construct one
I8%27 X 15" %2V ". This provides adequate
space for subchassis mounting of the filter capa-
citors as well as the loading capacitor and the
meter switching circuit. The ceramic sockets for
the 4-400A’s are submounted 34 of an inch and
the output of the centrifugal blower is pointed
directly on the sockets below the chassis. The
tank coil is mounted vertically using very short
leads between the tank coil and the band switch
and the tuning capacitor. Shielded wire is used
throughout the metering circuit and standard
20,000 volt insulated wire is used for the high

voltage leads. The front panel is constructed
from a heavy piece of aluminum and painted to
match the exciter panel.

Operation And Conclusion

This amplifier can easily be driven by a 70
watt output exciter to a full kw input on all
bands 10-80 meters. It has been used by the
author for over one year and has proved quite
satisfactory. There have been no component
failures. The linearity as measured on the oscil-
loscope and then on the air signal reports have
been quite satisfactory. A previous linear em-
ploying exactly the same circuit but using a pair
of 813’s provided equally satisfactory perform-
ance.

This amplifier is certainly not the ultimate
linear. Indeed it was never constructed to be. The
unit does not represent any radical circuit de-
partures. It does, however, combine the exist-
ing linear circuitry into a simply constructed,
inexpensive, table-top linear capable of full legal
input with any of the commonly used final power
tubes, when driven by a 70-100 watt exciter. The
total cost of the linear was under $100, and with
an adequate junk box and supply of surplus
parts can be duplicated by anyone for this
price. =
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ARLENE Kaniuk, WA9FRW, age 17, has held her General ticket since
she was 13 years old. Her Dad is W9CDQ, and their QTH is Morton
Grove, I11. Marlene is a member of the Eye-Bank Net on 75 meters and
helped man the Eye-Bank Booth at the Lions Club State Convention. She
loves to ragchew, run phone patches and work her Dad mobile. Marlene
will be attending summer school at St. Andrews College, Dundee, Scotland,
and will tour England and France before returning home to complete her
senior year of high school where she is an honor student. (Lowisia, W5RZJ)

The Bedford Incident

HEN CQ joined forces with Columbia Pic-
Wtures. Inc. in a program to set up amateur
stations in connection with the screening of “The
Bedford Incident™ (see Zero Bias, CQ, Nov, 63,
and “The Bedford Incident,” CQ, Jan. '66), the
local theater manager called Phyllis Shanks,
K7KSF, and asked if the Richland (Wash.)
Amateur Radio Club would be interested in co-
operating. Assured that the club would be happy
t0 cooperate, the manager named a date two
months away. However, as plans sometimes do,
the screening date changed, and they were no-
tified just five days before the first showing.
Time? Just before Christmas!

K7KSF was named Project Chairman, and
with the help of Pat, K70FX, and her OM,
Dwight, KEOFW:; Frieda, K7PVG, and her OM,
Hugh, K7PVF, and daughter Vicki, K7VSG:
Shirley, K7PVJ, and her OM, Jerry, K7DCJ:
Ev, W70EB; Dcn, K7QOM, and Russ, K7VNV,
an antenna was strung on the theater roof, the
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club station, W7VPA, was moved to the lobby
and the system was tested. A portable TV was
set beside the transmitter, a monitor-scope was
hooked up, and a closed circuit RTTY (courtesy
of K7DED) was included for demonstration
purposes. The theater personnel were briefed
and were all very courteous and helpful.

The lobby display included QSLs from all
over the world, achievement certificates and a
large layout explaining the operation. Standard
message forms were provided and the station
was manned throughout every show by at least
two, and sometimes three, club members.

Last, but not least, all messages were handled
during the movie, either directly through service
nets, or through relay to an NTS station locally,
with no interference to the theater program.

Since many of the club members work rotating
shifts, it would have been difficult, if not im-
possible, to keep W7VPA operating without the
help of the active YL members of the Richland
Amateur Radio Club, (Louisa, W5RZJ)




COMPLETE TRANSPORTABLE

COMMUNICATION SYSTEMS @

HF Single Sideband Voice/CW/Teletype Systems . e
Installed in Military Type Shelters gar ...

- \ _.','ﬁ,
AVAILABLE SHORT DELIVERY AT LOW PRICE! - N

INTERIOR OF RF-2020 SHELTER

BRIEF SPECIFICATIONS i
LIST PRICE

RF-2020 complete Simplex Voice/cw System $17,390
RF-2021 Complete Duplex Voice /CW System . 26.200
RF2025 Complete Simplex Voice, CW and 23,055

Teletype SYSIEM . .. ivifiens anaial

RF-2026 Complete Duplex Voice, CW and 34,710

Teletype SYSIEM ... ccassnssonses

RF202? Complete Duplex Voice, CW and 411535

Frequency Diversity Teletype System

Simplex systems include one RF-301 Transceiver and one
RF-302 Antenna Coupler, Duplex Systems include two RF-301
Transceivers, one RF-302 Antenna Coupler and one RF-302R
Remote Antenna Coupler. All RF-2020 Shelter Series Systems
are complete with microphone, key, antenna, chair, clock, ta-
bletop, storage drawers, ancillaries, etc., installed in a S-318
type shelter and ready for operation.

DEPENDABLE COMMUNICATIONS +« Designed around
the highly reliable R F Communications RIFF-301 Single
Sideband Transceiver (military nomenclature AN/
URC-58), the system provides 100 watts PEP and
average power. The RF-301 is a self-contained synthe-
sized exciter which permits the selection of any fre-
quency in the 2.0 to 15.0 megacycle frequency range,
One kilocycele incremental as well as continuous tuning
is provided.

COMPATIBILITY « Compatible with other operational
radio systems in the field, the RFF-2020 Shelter series
provides transmission and reception on Upper Sideband,
Lower Sideband, Compatible AM and CW on any fre-
quency within its range.

MOBILITY « Utilizing a S-318 type shelter, the RF-2020
Shelter series systems are readily transportable by pick-
up trucks and M-37 military vehicles as well as by ships,
helicopters and fixed wing aircraft. Completely wired
and tested, they are ready to go on the air as soon as
they arrive,

POWER FLEXIBILITY » Extremely versatile, the RF-2020
Shelter series is designed for worldwide 115 volt, 50-60
cps, AC power. Available options include a portable AC
cenerator for fixed operation, a built-in AC generator for
mobile operation, and a DC adapter kit for emergency
operation from the vehicle’s battery.

QUICK DELIVERY « Systems are now available from off-
shelf to 120 day delivery, depending on the options
and the quantity required.

LOW PRICE « Use of reliable, high production communi-
cations equipment eliminates special engineering and
start-up costs; this is reflected in a low dollar cost per
system.

Contact us for RF COMMUNICATIONS, INC.
further details 1680 UNIVERSITY AVENUE « ROCHESTER, NEW YORK 14610

For further information, check number 47, on page 110
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SPRAGUE
SUPPRESSIKITS

FOR VEHICLES WITH
ALTERNATOR SYSTEMS

Easily installed on cars or light
trucks with citizens’ band, amateur, industrial,
or public service mobile radio equipment

w Four different Suppressikits to choose from— % Extremely easy to install—no cutting, no sold-

Type SK-10 for Chrysler Corp. cars and trucks,
Type SK-20 for Ford Motor Co. vehicles with
FoMoCo alternators, Type SK-21 for Ford equip-
ment with Autolite alternators, and Type SK-30
for General Motors Corp. vehicles.

% Designed to fit most newer vehicles through
the 1966 model year. (for older vehicles, see the
SK-1 Suppressikit, below.)

% Well-engineered L-C Networks and/or heavy-
duty Thru-pass Capacitors handle the hash and
eliminate the siren-like whine caused by the al-
ternator oulput,

ering, no wiring harnesses. All components are
neatly marked and packaged, and come com-
plete with comprehensive step-by-step installation
Instructions.

% Provide really effective interference suppres-
sion through 400 mc, at moderate cost.

% Will stand up under continuous operation in
hot engine compartments.

% Permit faster, more readable, less tiring com-
munication at greater ranges.

TYPE 5K-1 SUPPRESSIKIT FOR VEHICLES WITH D-C GENERATORS

Designed for simple but effective installation. The generator capacitor is built
for continuous heavy duty 257°F (125°C) operation. A full 60 ampere current
rating plus the high rated operating temperature provide an extra factor of
safety against expensive generator burnouts, unlike many suppression assem-

blies containing general-purpose capacitors. Effectively suppresses RFl through

tion instructions.

GET YOUR SUPPRESSIKIT FROM A SPRAGUE DISTRIBUTOR TODAY !

E3-01108F W2

For further information,
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400 mc. Includes easy-to-follow installo-

=

THE MARK OF RELIABILITY

check number 4%, on page 110
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SB'34 ... your biggest dollar value!

The price of 395.00 includes built-in, solid-state, transformer type
power supply that lets you operate on 12V DC for mobile...on
117V AC for fixed station service. The power change is simple too—
just use AC or DC cable. (Both furnished). SB-34, the complete SSB
station, I1s so small, lightweight and easily carried (has a handle
for this purpose) that you can readily enjoy double use of this fine
SSB four-band transceiver.

More power? Just add the big-value SB2-LA KW Linear Amplifier.
Mobile KW? Add the compact SB2-LA Linear and SB3-DCP Inverter,
CW? Merely plug in the new CODAPTER and key away.

Write today for your copy of the new SBE brochure SB-34 Transceiver 395.00

HIGHLIGHTS: SB2-LA Linear ... 249.50
* Expanded frequency coverage < Delta receiver tuning e SB3-DCP Inverter 249.50
» Solid-state dial corrector » Panel switch selects USB or LSB » Codapter ....:.. .. 39.95

» Solid-state switching---no relays » Collins mechanical filter

Power input: 135 watts P.E.P. input (slightly lower on 15).
Freq.range: 3775-4025 kc, 7050-7300 ke, 14.1-14.35mc. 21.2-21.45 mc

23 transistors, 18 diodes, 1-zener , l-varactor , 2-6GB5's PA, I

1-12DQ7 driver. Speaker built in. Pre-wired receptacles on rear SIDEBAND ENGINEERS
accept VOX and Calibrator — both units optionally available. 213 East Grand Ave.

Size: 5”H, 11%"”W, 10”D. 20 Ibs. (approx.) So. San Francisco, Calif. 94080

Export sales: Raytheon International Sales & Services, Lexington 73, Mass. U.S.A.

Four further information, check number 49, on page 110
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NE of the principle uses of the oscillo-

scope is that of detecting or measuring

the phase difference between two a.c.
voltages of the same frequency. This is done by
applying one signal to the vertical scope input,
the other to the horizontal input. The resulting
display is either an ellipse, a circle or a solid
line, depending on the phase relationship be-
tween the two signals. Some typical traces are
shown at fig. 1.

Obtaining and interpreting phase patterns is
quite easy, and the procedure is as follows:

1. Connect one signal to the vertical input,
the other one to the horizontal input.

2. Reduce the vertical and horizontal gain
controls to zero.

3. Use the positioning controls to center the
spot on the c.r.t, screen.

4. Adjust the VERTICAL gain to provide a ver-
tical deflection of one or two inches.

5. Leaving the VERTICAL gain set at the ad-
justed position, remove the signal from the VER-
TICAL-Input terminals,

6. Adjust the HORIZONTAL gain for a deflection
of exactly the same amount as in step 4.

7. Reconnect the signal to the VERTICAL input,

A display, similar to one of those shown at
fig. 1, should now be seen. The phase difference,

*Technical Director, CO.

- 0N
(A) 0° or 340°

(B) 45° or 315°

(C) 90° or 2/70° (D] 135% er 2257

The Oscilloscope

Part Il

BY WILFRED M. SCHERER,* W2AEF

Last month we discussed some of the funda-
mentals relating to the operation of the
oscilloscope. Other basic uses concern phase
and distortion observations. These will be

taken up in this installment.

if any, may then be determined according to the
dimensions and the tilt direction of the pattern,
as follows:

1. Referring to fig. 2, note the dimensions a
and b. (In order to determine these dimensions
easily, a graticule with ¥8” square grids is ad-
visable).}

2. Divide b by a. The result will be the sine
of the phase angle.

3. Referring to a table of sines, find the angle
which corresponds to the sine found in step 2.

4. Step 3 will indicate the degree of phase
shift for a right-hand tilt, If the trace leans to-
ward the left, the phase angle 1s 180° minus
the angle found in step 3.

ExamMpLE: If, with a right-hand tilt, b = 5 and
a =— 10, the sine of the angle 1s 5 = 10 = 0.5,
corresponding to 30°. For a left-hand tilt the
phase angle is 180° — 30° = 150°.

As illustrated at fig. 1, the same phase patterns
can indicate a shift smaller or greater than 180°,
To differentiate between the two, the following
procedure may be employed:

1. Determine the basic phase angle (between
0° and 1807) shown on the scope face.

2. Open the vertical-input lead and insert a
negative phase-shift network in series with it as
shown at fig. 3.

1A lso, the best accuracy is obtained when the vertical
and horizontal amplitudes have initially been made
equal, in which case the trace will tilt at 45°; however,
the calculations still may be made using the same for-
mula with a and » when the amplitudes are unequal. In
any case, the trace should be accurately centered with the
reference grid.

[E) 180°

Fig. 1—Typical phase-shift patterns produced on the oscilloscope by two sine wave voltages of the same fre-
quency and amplitude. The phase angles are indicated below each display. Determination of the correct quadrant
is explained in the text.
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Fig. 2—Measurement of phase angle using elliptical

display on oscilloscope is obtained by b - a = sine

of the angle. See text. As shown here, equal vertical

and horizontal amplitudes cause the ellipse to tilt at

45", Unequal amplitudes result in greater or lesser tilt,

but the relative values of a and b will still be valid to
find the sine of the angle.

3. Note the resulting phase angle (between
() and 1807).

4. If the new reading (step 3) indicates an
increase in the angle, the original angle (step 1)

as a negative (lagging) one the actual value of
which is 360 minus the angle indicated in step 1.

5. If the new angle (step 3) decreased, the
original one was positive (leading) and less than
1807 as found by zero plus the reading in step 1.

The tilt of the patterns for the various phase
shifts will be in the directions shown when the
polarity of the vertical and horizontal sections
of the scope i1s normal; that is, the same polarity
going vertically upward and horizontally to the
right, If the polarity of one amplifier is reversed,
the traces will lean in the opposite direction.
For instance: the 45° ellipse will then tilt to
the left. You can check this by applying the
same signal to both inputs to provide two in-
phase signals. Reversed polarity will be indi-
cated if the resulting solid line tips to the left
instead of to the right.

I[f, during this check, the trace is other than a
solid line (or if it is slightly elliptical), inherent
phase shift between the oscilloscope amplifiers
is thereby indicated and it may vary with fre-
quency and with different gain control settings.
This must be taken into account when the actual
phase relationship between two individual sig-
nals 1s to be measured. On the other hand, it
often can be corrected by connecting a variable
phase-shifting network (as just described) ahead
of one of the inputs, using the above test while
adjusting the device for an in-phase pattern. It

Oscilloscope

—

=]

- ;M' _I__ O o4+—
g P Vert, Hor, g
Signal 1 T c il nput Signal 2
- O e

Fig. 3—Negative phase-shift network arrangement for

checking the quadrant of the phase angle as explained

in the text. Where R is 500,000 ohms, C for 30-500

c.p.s. may be 0.1 mf; for 300-5000 c.p.s., C may be .01

mf. Various settings of R will introduce a loss in signal

level, in which case the vertical gain on the scope
may have to be readjusted accordingly.

Fig. 4—Phase relationship between two sine-wave volt-
ages of the same frequency and different amplitudes
as displayed on the oscilloscope using the linear hori-
zontal sweep and an electronic switch. The latter has
been adjusted to superimpose the signals upon one
another. At (A) both signals simultaneously cross the
horizontal reference axis at the same point, showing
the voltages to be in phase. At (B) the smaller signal
crosses the axis slightly less than one-quarter cycle
later than does the larger signal, indicating a phase
difference just under 90°.

should then be left in the circuit during a phase
measurement; however, the correction will be
good only for the frequency at which it was
mitially set up.

Electronic Switch

Phase observation also may be made in con-
junction with an electronic switch. This is a de-
vice that enables the scope input to be electronic-
ally switched back and forth between two differ-
ent input signals. It incorporates circuitry that
may cause one signal to appear at the upper
part of the c.r.t. screen, the other at the lower
section. The result is a dual display that allows
both signals to be observed simultaneously for
comparison purposes. A means is also provided
for superimposing one signal on the other.
Phase difference, as observed using the elec-
tronic switch, is shown at fig. 4. Since one com-
plete cycle of a sinewave represents 360°, the
difference in phase can be found directly accord-
ing to the number of degrees by which one sig-
nal 1s displaced from the other as read along the
horizontal axis.

The need for phase-shift observations in con-
nection with amateur gear is somewhat limited,
except where alignment of phase-shift networks
for s.s.b. and RTTY may be required; never-
theless, the subject has been discussed here to
acquaint you with the fundamentals of such

I T

A

Fig. 5—Comparison between the waveform of two dif-

ferent a.c. voltages as observed with a dual display

on the oscilloscope obtained using an electronic switch.

The difference between the waveform of the true sine-

wave voltage (at the top) and that of the second volt-

age (at the bottom) is indicated by a rounding-off on
the positive peaks of the latter.
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(A) (C)
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(D) (F)

Fig. 6—~The presence of distortion in equipment is more readily seen on the oscilloscope when the input and
output signals from the equipment are compared with one another by their respective application to the vertical
and horizontal sections of the scope. At (A) is the waveform pattern of the output voltage from the equipment
which, as far as the eye can tell, is an undistorted sine-wave. At (B) the input-output comparison trace, for the
same signals, curves slightly and thus indicates a small degree of distortion or non-linearity. At (C) non-linearity
of the same signal, when phase shift exists between the input and output voltages, is indicated by the dis-
symmetry of each side of the ellipse.

Higher distortion in the equipment, due to an increase in input-signal level, is indicated by a more pronounced
curvature as shown at (D). A similar situation may be seen at (E) where o slight degree of phase shift is also
exhibited, while at (F) the distortion produces an imperfect circle when there is o 90" phase difference between

the input and output signals.

observations for which the oscilloscope no doubt
IS the most widely used instrument. The infor-
mation also should facilitate recognition of the
presence of phase shift which may confuse other
observations as we'll eventually see.

Distortion Observations

Since the waveform of an a.c. voltage may be
observed on the oscilloscope, the instrument may
be used to detect the presence of distortion. In
the case of a sine-wave signal this 1s done by
noting whether or not there is a difference in its
waveshape compared to that of a true sine wave,

It might be difficult to recognize that there 1s
distortion, because a true sine wave cannot be
accurately interpreted by casual eye observation.
Unless the waveshape of the signal i1s an obvious
departure from an undistorted wave, it will be
best to make a direct comparison with a true
sine wave drawn on a transparency that can be
overlayed on the display at the c.r.t. screen. A

J’
1

#
s
&
-
-
™
.
&
L3
.

(A) (B)

Fig. 7—Distortion of a square wave input signal as
observed at the equipment output indicates many char-
acteristics of the gear. Some of these relate to fre-
quency response where a reproduction of the input
signal at (A) indicates a flat response. At (B) low-
quency attenuation is indicated, while high-frequency
loss is indicated at (C). Such tests are seldom required
with amateur gear.
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dual display obtained with the electronic switch
also may be used as shown at fig. 5.

If any type waveform is involved with testing
a piece of equipment, distortion will be indicated
if there is a difference between the waveform of
the output signal and that of the input signal.
This may be found using one of the following
methods:

1. With the test signal applied to the equip-
ment, directly compare the waveform of the in-
put and output signals by alternately connecting
the vertical input of the scope to the mput and
output terminals of the equipment. This can be
conducted manually, but a more convenient
way would be the use of the electronic switch
for automatically changing the scope input back
and forth. The horizontal-sweep {requency

[Continued on page 99|

FELE SHLICTOR

rie ViEmily

An electronic switch that enables superimposed or dual
displays to be obtained on the oscilloscope.




ANT an interesting lamp for the shack,
the recreation room, or the living room?
I accidently stumbled on this idea, and
unlike most of my brainstorms, it turned out to
be better than I had expected.

It began when I won a big, otherwise useless,
fransmitting tube at a ham club meeting one
night. I think it was the booby-prize because it
was the last prize on the table and no one seemed
to even know what type tube it was, much less
what to use it for. Just before tossing it in the
junk box, I came up with the idea of building a
ham-lamp, using the tube as the body of the
lamp.

There just happened to be an unfinished,
sorta hi-fi speaker and cabinet in the shack,
which served as a base for the lamp. How novel
—speaker lamp. It serves two purposes and saves
needed space in the shack.

Almost everyone has a few old lamps kicking
around the attic. One of these can be salvaged
for the parts needed. Most lamps use a 8"
threaded tube to support the socket. A 38" switch
shaft bushing, stolen from a broken rotary
switch, can serve the same purpose if the flange
end is epoxy-cemented to the top of the tube’s
glass envelope,

A fly-cutter or pipe reamer, in a drill press,
1s used to make a mounting hole in the top of the
wooden speaker cabinet to epoxy the tube base
in. A pipe reamer was used, in this case, so that
the hole would be tapered the same as the lower
glass portion of the tube. A nice, snug fit resulted,
and the metal base of the tube and the pins were
concealed. If desired, the tube could be mounted
by drilling small holes spaced to accept the pins
of the tube, and the epoxy cement could be used
under the metal or glass base to secure the tube.

*182 Belmont Road, Rochester, New York 14612,

The Ham Lamp

BY JOAN VOGT,* WA2YTK AND
JERRY VOGT,* WA2GCF

The cord for the lamp socket usually runs
through the hollow stem of the lamp; however,
using a tube for the stem, the cord has to be
run out of the rear of the socket cover and down
along the tube. A small hole is drilled in the
speaker baffle, just behind the tube, to run this
cord through. Cords for the speaker and lamp
come out of the rear of the speaker cabinet. A
toggle switch was mounted on the rear of the
cabinet to turn the speaker off when desired.

To dress up the ham-lamp, a can of spray
paint, flat black, was used to finish the wooden
cabinet. The speaker grille-cloth happened to be
black with gold threads, so an inexpensive gold
lamp shade was purchased to top it off. White
“Lettraset” lettering, with the OM-XYL call
letters, was applied to the front of the glass-tube
envelope. To seal the lettering and to give the
tube a fancy effect, clear “Krylon™ was sprayed
on the tube from a distance to get a frosted effect.
This keeps the glass tube from reflecting a harsh
glare with the lamp turned on.

This particular lamp as shown in the photo-
graph 1s the one constructed for the living room
at WA2GCF-WA2YTK: however, Joan and 1
now use it to decorate the desk in my study.
Other variations of this lamp can be constructed
to suit your taste and junk box. This one is shown
as an example of what can be done with an old
tube. What you do with yours is limited only by
your imagination, "
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THE SPARE ONE

Front view of the general purpose transmitter-receiver,
The receiver section is on the left. Under plug-in coil A
(left) we have the two tuning controls and the TuNING
RATE switch. Below these are the ReGeN and A.r. gain.
The receptacles are for phones and an external a.f.
input. To the lower right of coil A is S; which controls
the plate voltage on the receiver section. To the right
of coil B is Sy, courLiNG. The T1-r switch is below the
COUPLING control. In the transmitter section coil D is on
the extreme right and beneath it is Cy, DRIVER TUNING.
Underneath coil C is C; PLATE TUNING, and beneath this
is C3, ANTENNA LOADING. The toggle switches between
coils C and D, are, from the top, Sg-TRANSMITTER PLATE
VOLTAGE, $7-C.W.-A.M. and Sg, FINAL CATHODE. The KeY
jock, MopDuLATOR GAIN and Mike jaock are just below.
The specker ports may be seen on the left side along
with Sy, the SPEAKER-PHONES switch.

A General Purpose Transmitter-Receiver
BY ROBERT E. BROWN,* W2CCA

Here is a comparatively simple transmitter-receiver which will cover the spec-

trum from 10 to 160 meters using plug-in coils. The receiver section can tune

down to 14 kc. The rig may be used by Novices without the v.f.o. and modu-
lator sections.

RECENT purchase of a beautiful s.s.b. trans-
A ceiver ushered in a new era of enjoyable
radio operating for this writer. Never
again would I have a room full of electronic
boxes connected together with sundry cables
when I could accomplish the same thing with
such a compact little box. I had. of course,
traded in my old faithful general coverage re-
ceiver and dismantled the overgrown multi-band
transmitter in the interest of neatness and com-
paciness.

The little transceiver which I had purchased
was a tri-band unit and although it performed
remarkably well on those three bands, I really
began to miss some of the other high frequency
bands.

The appeal of also being able to listen in on
the very low frequencies. the exotic world of
NAA, NSS and such, was strong enough to
create an urge to design a set of low frequency
coils for the regenerative receiver circuit finally
decided upon.

*1133 Summit Place, Utica, N.Y.
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The final design resulted in a little box con-
taining a receiver capable of operating on any
frequency between 14 kc and 30000 kc, and a
low power transmitter capable of operating on
any frequency between 1800 kc and 29700 kc.

Receiver Circuitry

The receiver consists of four stages utilizing
three tubes as can be seen by referring to the
block diagram (fig. 1) and the receiver circuit
(fig. 2). The first stage is an untuned r.f. amplifier
using a 12AT7 tube. The second stage uses the
pentode section of a 6U8 as a regenerative de-
tector, The third stage makes use of the triode
section of the 6U8 as an audio amplifier and the
fourth stage uses a 6 AQS5 as a power amplifier.

Some wonderment may be expressed at the
use of an untuned r.f. stage but it has a very
definite advantage when used ahead of a re-
generative detector. The r.f. stage used is of the
grounded grid type and is quite loosely coupled
to the detector. This isolates the regenerative
detector from the antenna and in doing so greatly

A
it

Fig. 1—Block diagram of the auxiliary all band
transceiver. The power supply and v.f.o. are not
included in the package but are separate units.




Rear top view of the general purpose transmitter-re
ceiver removed from the cabinet. In operation, the
cabinet, complete with back panel, should be in place
to prevent TVL. The receiver section is on the right with
the speaker output transformer, T,, in the rear center
of the chassis above the antenna jack. The mike trans-
former, Ty, is over the 6 prong v.f.o. socket and the
modulator transformer, Ty, is in the center of the chassis.
The 8 prong male socket is the power feed and the
toggle alongside is the power switch. The speaker jack
is on the chassis near the 12AT7 r.f. amplifier (hori-
zontally mounted).

stabilizes its operation. If a regenerative detector
is coupled directly to an antenna it is usually

plagued by instability and “dead spots™ unless
it is very loosely coupled which in turn greatly
reduces its sensitivity. The r.f. stage can also
make use of a loading coil in the input circuit
to broadly resonate the antenna on the lower
frequencies thereby increasing its effectiveness
on these frequencies and reducing the response
to strong local broadcast signals. The coupling to
the antenna can also be made adjustable at the
input of the r.f. stage which will give control
over the signal input. These adjustments will
have no effect on the tuning of the regenerative
detector because of the isolation effect of the
r.f. stage. Radiation from the regenerative de-
tector, when it is in an oscillating condition, i1s
also blocked by this r.f. stage. Because of the
above reasons it is a worthwhile addition to the
circuit.

The regenerative detector is quite conven-
tional. Regeneration is controlled by the poten-
tiometer in the screen circuit of the pentode
section :

of the detector circuit is the tuning arrangement.
Various sizes of tuning capacitors are switched
into the circuit by the TUNING RATE switch to
provide the proper tuning rate for the band being
used. The band desired is chosen by means of
plug-in coils.

To insure proper operation of the regenerative
detector on each range, the proper tuning rate
must be carefully observed. If the wrong tuning
rate is used the regeneration control may become
very critical in operation as the coils are designed
for proper feedback with the tuning rates speci-
fied above.

The audio sections of the receiver consist of
the triode section of the 6US as an audio voltage
amplifier and a 6AQS5 as a power output stage.

Transmitter Circuitry

The transmitter consists of a crystal oscillator
using a 5763 tube, driving another 5763 as an
r.f. power amplifier. As much as 15 watts input
can be used on the final r.f. power amplifier
without exceeding the plate dissipation. For a.m.




TABLE 1-RECEIVER COILS

wn
o
l .
I Short |92 =
Freq. (kc) Ly Pins | §&
14-30 ISmhRFC [25mhRFC (2t03 | 3
( Miller 959) | (Miller 957)
40-80 25 mh RFC |10mhRFC [2t03]| 3
(Miller 957) |(Miller 956)
B5-150 10 mh RFC* . 2t03] 3
| (Miller 4540)
150-350 2.5 mh RFC* » 2to3| 3
(Miller 4537)
350-750 1.5 mh RFC* . 2to3 | 3
(Miller 4532)
550-1650 85t. #36e. |10t. #28¢. | None | 2
centertap
1600-5000 |26t. #28e. |4t #H28e. None | 2
centertap
5000-12000 [15t. #28e. [3t.#H28e. None | 1
centertap
12000-20000| 7 t. #28 e. 215 t. ##28¢e. | None | 1
tap at 2 t.
20000-30000(3 t. #£28 e. 145 t. #£28 e.| None | 1
tap at 1 t.

NoTes: All coils are close-wound on 1”7 dia. 5 prong
plug-in coil forms. Where r.f. chokes are employed,
they are mounted within the form and cemented in
place. Pin connections are made as indicated in fig. 2.
*Use all but one pie of choke for grid coil L:. Re-
maining pie is wired as tickler coil.

lator. The Triad transformer specified was de-
signed for this application and is a form of
autotransformer. It also contains a voice coil
winding so that, if desired, the modulator section
of the transmitter can be connected to a speaker
and used as a small p.a. system. The input trans-
former to the grid of the modulator is a unit
with a high turns ratio and with a good single
button carbon microphone (preferably a type
F3) very excellent modulation is obtained. The
d.c. to operate the carbon microphone is ob-
tained from the cathode circuit of the 6AQS
modulator.

The antenna circuit is designed to feed a non-
reactive load of 50 or 75 ohms.

Plug in coils set up the transmitter for any
frequency between 1800 kc and 29700 kc. For
straight through operation on 160, 80 and 40
meters it is not necessary to use a coil (Lg) in
the plate circuit of the oscillator as fundamental
crystals will be used on these bands in all likeli-
hood and sufficient excitation will be available.
The 40 meter oscillator plate coil is used when
the final is tuned to 20 meters. The final will
then be operating as a doubler. Since the final
is not neutralized it may not be advisable to
operate it on the same frequency as the oscillator
plate. When operating on 15 meters a crystal
with a fundamental in the 80 meter band can be
used. The oscillator plate coil will tune to triple
the frequency and the final will double. For 10
meters, a 40 meter crystal should be used. The
frequency will be doubled in the oscillator and
again in the final.
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The neon bulb indicator in the plate circuit
will glow brightly when the final is resonated
to the operating frequency and will dim slightly
from that brilliance as the final is loaded by the
antenna circuit. The brightness will again in-
crease slightly as modulation is applied. When
the final is being used as a doubler and there
is a coil in the plate circuit of the oscillator the
neon bulb will glow brightest when the oscillator
plate is properly tuned. Thus it makes a very
useful tuning aid.

Construction

The unit is mounted in an aluminum cabinet
15” wide, 7” deep by 9” high. A 14 X 7 X 2
inch chassis is bolted to the panel about 2"
from the panel bottom,

Placement of the parts is not too critical but
try to keep all r.f. leads as well as all grid wiring
as short as possible. A shield is placed between
the oscillator and final of the transmitter in the
interest of stability. The photographs are more
elogquent insofar as construction and layout is
concerned, There is room for improvement in
the layout.

Coil Data

Most of the coils are wound on 1 inch diameter
coil forms so the coil sockets can be mounted
Y5 inch or so behind the panel. The only excep-
tion is the coil socket for the detector coil (B)
which should be mounted flush with the panel
as the low frequency coils for the receiver must
be wound on larger forms.

TABLE II
TRANSMITTER OSC. COILS

Osc. Plate
Freq. (mc) Ly

Qutput
Freq. (mc) Crystals

80 m or 40 m
80m
40 m

7.0
10.5
14.0

17 t. #20 e.
10t. £20 e.

7t. #20e.

14.0-14.35
21.0-21.45
28.0-29.7

For 160, 80, and 40 meter operation, L. is not used,
All coils are close-wound on 1” diameter 5 prong

forms.

TABLE III
TRANSMITTER R.F. PLATE COILS

Freq. (mc) Ls Lg
1.8-2.0 48 t. 328 e. 24 t. #28 e.
3.5-4.0 22 t. #28 e. 12t. #28 e.
7.0-7.3 13t. #20 e. 6t. #20 e.
14.0-21.45 515 t. #£20 e. 3t. #20e.
28.0-29.7 215 t. #F20e. 2t. #F20e.
All coils are close-wound on 1”7 diameter 5 prong

forms with Ls and Ls spaced " apart.




Carbon

Fig. 3—Circuit of the transmitter section of the auxiliary transceiver. The M position on the 1-r switch (Sg) is
for monitoring as explained in the text. Also explained in the text are the functions of Ss and S;. Capacitors
marked sM are silver micas and those polarized are electrolytics. Values less than one are in mf and those
greater than one are in mmf. All except electrolytics and silver micas are 500 volt ceramic units. All resistors
are Y2 watt unless otherwise noted. T;—Mike trans., Triad A-5X or equiv., Tp—Mod. trans., Triad M-4Z or equiv.

The low frequency coils for the receiver are
made up of readily available r.f. chokes. These
can be mounted inside of large 12" diameter
5 prong coil forms or they can be mounted on
standard 5 prong plugs or cable connectors. If
they are mounted on plugs or cable connectors
stiff wire leads should be used to make the con-
nections and the whole assembly covered with
plastic tape to eliminate any exposed connections.

The two lowest frequency coils use large pie
wound (single pie type) r.f. chokes for both
the grid coil and the tickler coil. It is important
that the windings on both chokes run in the
same direction so it might be advisable to use
chokes made by the same manufacturer for both
windings. They should be mounted in the same
plane and they can be cemented together or
held together by an aluminum or brass bolt.
For proper feedback and control of regeneration

s7w« BAH6 00t

the coils must be properly polarized. If oscilla-
tion cannot be obtained, the connections to the
one winding should be reversed.

If the exact values called for in the coil data
chart are not obtainable the nearest value should
be used. It will change the tuning range some-
what but if the available r.f. choke is slightly
smaller than the indicated value it should not
make too much difference. In the case of the
grid coil on the lowest frequency band it is not
advisable to use an inductance lower than 70 mh
or the receiver will not reach down to the real
low end of the spectrum. If a 70 mh choke is
used in place of the one called for it may be
necessary to place a padding capacitor across
the grid winding to get down to the desired fre-
quency. The other low frequency coils are

[Continued on page 105]

Fig. 4—For those who don’t like rock
bound operation the v.f.o. shown above

will feed the transmitter section of the
transceiver.

L,—20t =24, %" dia., %" |. B&W #£3012.
L;—26t 24, 1" dia., %" |. B&W #3016.

CAHE

190 |
1w
ﬁ -m.
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View of the completed 75 meter minibeam mounted
atop the tower.

(5 METER

MINIBEAM

BY RONALD LUMACHIL*
WB2CQM

Presented below is the construction data for a 75-80 meter minibeam whose
overall element length is 36 feet mounted on a 20 foot boom. It provides a 3 to

4 db gain over a similarly located dipole and exhibits a front to back ratio of
18 to 20 db.

IGH gain 75-80 meter operation has always
H been the product of a linear amplifier
in conjunction with some form of dipole
antenna. Where erection area is of little concern.
long wire or fixed directive arrays are employed
with success. However, in the normal situation
a rolatable directive array in this amateur band
segment has not been attempted. The following
text discusses the construction of a two element
antenna system featuring ease of construction, a
degree of gain and directional properties, mini-
mal costs, and above all an element spacing and
breadth no larger than a 14 mc beam.

This two element minibeam features complete
homebrew construction technique. The antenna
is a parasitically phased, center loaded. induc-
lively coupled, horizontally planed yagi exhibit-
mg a mmimum of 3-4 db gain over a similarly
placed dipole standard. Front-to-back ratio reg-
isters a comfortable 18-20 db factor.

Coil Construction

The key to any shortened antenna is the choice
of a suitable coil and resultant Q for maximum
bandwidth and power transfer. The two coils for
this beam are hand wound at the center of a
length of 138" wooden dowel and insulated
above the ground potential of the boom support.

e ———

*73 Bay 26th Street, Brooklyn, N.Y, 11214

The reflector and director coils are each wound
9 t.p.1. for 162" and 16" respectively (c.w. por-
tion) utihzing # 14 heavy Formvar copper wire.
In order to minimize inductive changes, treat the
wood with a thinned varnish or shellac material
to close off the wood pores thus preventing water
accumulation. Six inches from each end of the
dowel, turn down the wood to 14", either on a
lathe or circular saw 1n order to form the rolling
pin coil support component. Shape the four
standoffs from a small piece of 34" plywood.
This unit not only serves as a support for the
entire antenna, but allows for sufficient clearance
of thet lower dowel support and boom-to-mast
fitting. This component is the Nu Rail #10
aluminum cross (14" » 1V4") which 1s de-
signed for 14" pipe (i.d. measurements, 198"
o.d.) It is mounted at the center of the lower
support dowel and secured with its integral set
screws. In order to prevent burrowing, slip a
thin strip of metal between the wood and lock-
ing screws before final tightening.

The U clamps are the popular Cesco units
which are designed for 1%2”-2” boom diameters.
The lower locking collar is a component from
the standard 134" automobile muffler clamp.
Once the coil is properly formed and the wire
wound on the support this area of construction
is completed with the tightening of the two col-
lar arrangements.

Fig. 1—A view and

Front

[,
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drawing of the wooden

blocks used to secure

the center loading coil

to the antenna support

mounted on the Nu Rail
Cross.
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Freq. (kc) ‘ Coil Length
j f}fn'r;r 1 _ ;rf-h*_t-'.;r
;:‘_W I | - 16" e I6_1-’z_:_
| AM.3870 | 157 | 15w
' ‘E_B :_1%{1__ E 1413"—_ e

Coil winding chart. All coils are wound at 9 t.p.i. with
#12 copper on a 1%" diameter wooden dowel.

Element Construction

Element design admittedly presented some de-
gree of concern. The entire antenna had orig-
inally been constructed as a center loaded wire
beam and the bandwidth suffered greatly due to
the narrow band characteristics of the wire sup-
ported at the horizontal plane. Each end of the
coil had been series connected to a 13" length
of wire taped to the outside of a hollow length
of fibreglass and measurements taken at about
25-30" above ground. Input impedance was ex-
tremely high, however, experiments with a suit-
able inductive match arrangement lowered the
radiation resistance to a tolerable point, After a
while it became apparent that the narrow band-
width, not the impedance, was the difficulty to
overcome,

In order to lower the Q to provide a wider
bandwidth it was necessary to install a 5’ length
of standard 14" TV masting in series with the
dowel end of the coil support. The 1'4” end
diameter of the dowel accepts the tubing with
a force fit. Dnill a 4" hole through the mast and
dowel and install a 12" x %" brass nut and
bolt combination. This will bind the dowel sup-
port to the mast and will provide the series tie
point betwen the coil ends and the aluminum
tubing.

At the swaged end of the aluminum tubing,
slip on the hollow base end of the fiberglass pole.
Drill a small hole for a self tapping screw and
connect the length of wire taped to the fibreglass
at this tie point. Solder lugs are best at these
connections. The 13" and 5 combination com-
pletes the construction of one-half a radiating
element. The remaining elements are designed
in exactly the same manner and dimensions.

Frequency juggling i1s more simply carried oul

lo—— B ol - 18" - e——5"—u
| LLLEEEETTL 1]
!
: 4 R i
Antenna __‘ / -—— #12 Wire 9 TPL
Support /
14 NU
Rall Cross

Fig. 2—Coil form and support assembly dimensions.

Close up view of the coil construction for the driven

element of the 75 meter minibeam. The reflector con-

struction is the same except for the coupling link and
the stand off insulators.

by altering the number of turns in the coil rather
than adjusting element lengths. Consequently the
reflector element with the 162" coil at 9 Lp..
resonates the antenna for operation at about
3710 ke and no additional adjustment is neces-
sary. All movement upward from this point Is
therefore carried out at the driven element coil
form by simply removing turns of wire or short-
ing across the unwanted sections. Operation in
the c.w. portion of the band requires about 16~
of coil whereas s.s.b. operation at about 3970 kc
and upwards necessitates removal of coil to about
1452 ”. Refer to the coil length chart for other
element relationships.

A one turn insulated link over the coil provides
a 50-60 ohm transmission line terminus, Mount
a pair of porcelain standoffs on either side of
the NU-Rail cross to tie the antenna-transmitter
connections together. It might also be advanta-
geous to wrap the coil in plastic tape for protec-
tion against weather. This will also serve as an
additional insulator between the inductive link
and the coil form in the event of an abnormal
transient voltage developing at this high current
point.

A boom length of 20" provided the element
spacing.

Installation

Height above ground is the most critical fea-
ture in this project and its importance is stressed.
For example, the reasonable proximity of ground
potential can add sufficient inductance to alter

[Continued on page 106]

Parts List

4—Fiberglass poles, 13’ long. (U.S. Fiberglass Co.,
5101 NW 36th Ave., Miami, Fla. 33142,

4—5' lengths of TV mast, 1'%’ heavy wall aluminum.
(18R3618W, Lafayette Radio, 111 Jericho Tpke.,
Syosset, N.Y.)

1—1 Ib. spool of heavy duty Formvar copper wire
(32R3082, same as above.)

2—Nu Rail Z10 aluminum crosses, 14" X 1%4”. Hol-
laender Man. Co., 3481 Spring Grove Ave., Cin-
cinnati 23, Ohio.

4—Cesco size A U bolts (12 to 2" boom). Continental
Electronics & Sound Co., Dayton, Ohio.

4—Muffler clamps, 13" (only lower clamps used).

6—'4" solder lugs.

1—9’ length of 1%" wooden dowel.
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| .
| "Oh, for heavens sakes, George . . . you'd think you
were the only person to ever flunk a code test!”

¥ |

“I think Harry's completed something in his workshop.”

W

““ . .and this is the shack.”
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operate mobile transceivers
without fear of a dead battery!

SURE-POWER PAGK

A TRANSISTORIZED

AUTOMATIC

BATTERY SELECTOR

SURE POWER PACK f;.r 2 NEG , GIND CARSY
"ﬁl -“' Lt f.“-‘ C AL,

RED EL +-|T5| .r- L5 I‘D ;-..._.I..l E.l.TIFI-“f
BlACK = PLUS FOST AUXILIARY BATTERY
VYELLOW = D151, TEAMIMNAL ON COML
MOIUMT PACK O Ml TAL CTAR THASHS
COMMECT ALLX BATIY MEG. 10 CAR BODY .

[N

Automatic battery selector keeps car battery strictly for starting
and extra battery strictly for lights and appliances. When engine
starts, it automatically connects both batteries to generator (alter-
nator) for charging. No switches to throw. Easily installed in less
than 10 minutes. Fits all 12-volt, negative-ground cars.

See your trailer, camper or radio dealer, or order direct.
Postage & Insurance $1.00
Cal, Res. Add $1.00 Tax $2495

300 watts of 60-cycle AC power from your
12-volt battery. All transistorized—light, com-
pact, rugged—easily installed. For running TV,
lights, recorders, public address, tools 1n your

trailer, camper or auto.
s59°s

e

Postage & Insurance 32 50
Cal. Res. Add $2.40 Tax

T0PAZ INCORPORATED

3804 Houston St.
San Diego, Calif. 92110

For further information, check number 28, on page 110
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View of the tower cranked down and nsnuq as a huq
in arug.”

- A CRANK-UP
s ROTATABLE
TOWER

BY KATASHI NOSE,* KH6I]
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This simple crank up tower requires no direction indicators and no rotator.

The 10-15-20 meter triband beam mounts on top and the guys are used for

inverted vees, one for 40 and one for 80. The tower can be gamma matched
and used for 160 meters.

city dweller living on a 5000 square foot

lot and a rented house is not too anxious

to pour 27 cubic feet of concrete for
footing and guy anchors for his crank-up tower.
However, if you limit your height to a reason-
able 40 feet, vou can get by without concrete
footings or elaborate guy anchoring systems. If
you are in the 71 foot class, this article is not
for vou,

The writer has completed the cycle from 30
foot wooden poles!, to 90 foot telephone poles
with tracks running up the side and motorized
winches and selsysns, and is now back to a hand
rotated crank-up tower with the eyeball for an
indicator.

Rotatable Tower

By using a lightweight tower, there is no neces-
sity for an elaborate guving system with its iso-
metric exercise like stresses. Also, if vou don't
mind pulling on ropes through an open window,
you can eliminate, rotor, control cable and indi-
cator.

The secret 1s to use at least four guy wires, not
the conventional three, sloping no more than 45°,
and Kkeeping just enough tension to hold the
tower upright. By using only one set of guys at
the top, fastened to a rotating ring, and resting
the tower on a greased peg, one can rotate the
whole tower.

*c/0 Dept. of Physics, University of Hawaii, Honolulu.
Hawaii 96822,

iNose, K., “A 40-Pound 14-Mc. Four Element Beam.”
QST, Dec. 1947, p. 35.
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Top Guy Ring

It was with some apprehension that the writer
used a TV rotating guy ring at the top of the
tower, but after a year and half of use, the guy
ring shows no sign of deterioration or wear.

The guy ring floats on an enclosed ball-bear-
ing, i1s made of non-corrosive aluminum and is

S0 Meter
Antenng

10-15-20
Metar
Feedline

T Meter
Fepdine

XYL's
Clothesline

o

Fig. 1—General view of the rotatable crank-up tower.

Directional control is by rope through a window.

Four guy lines hold the tower steady when it is
cranked up and serve as inverted vees if desired.




manufactured by the Channel-Master Corp. The
catalog listing is “ #9525 Ball Bearing Guy Ring”
and sells for $5.95 lList.

Rotating Tower Ring

Reference to fig. 1 and fig. 2, shows a circular
ring cut from a large diameter pipe. It has been
turned on a lathe to smooth the inside, arc-
welded to brackets and fastened to the eaves or
side of the house with lag bolts or carriage bolts.

If this large diameter pipe is unavailable, you
can use a discarded flywheel gear obtained from
an auto junk vard. It works just as well, only
you will not have much leeway in height during
installation. The casters must be of the non-
swiveling type. An elongated hole either on an
auxiliary mounting plate or the base of the caster
housing enables you to position the tower within
the tower ring for a snug fit.

The ring diameter is chosen so as to enable
three casters to be fitted into the space as indi-
cated. This ring is of importance only while
erecting the tower or when it is in the cranked-
down position. In a Field-Day installation, the
ring can be eliminated if there are enough hands
to keep the tower upright and if some help is
available to pay out the guy wire as needed.

Base Pin and Plate

Figure 3 shows the bottom base plate which is
a piece of 14" steel plate (any shape) to which a
1%2” pipe is welded and end capped. A peg with
a shoulder must be machined, drilled and tapped
as shown. It would be wise to taper the peg
slightly to allow for slight misalignment. A
thrust bearing using ball bearings was kept on
hand but it was not found necessary. After a year
and half of constant use the antenna still turns
easily.

Fortunately, most tower baseplates already
come with a hole at the center of the triangular
base plate, and the screw size drilled and tapped
in the center of the peg is therefore governed
by the size of the hole provided. (It may be en-
larged if necessary.)

Coster

Solt to Cross
7 Member of Tower

Lag Bolt o House

Top View ol
Tower 'Fi:nq.

-

Fig. 2—Tower ring details. The casters must be of the
non-swiveling type.
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Worms eye view of the tower cranked up.

Although it was not included in the original
installation, a refinement is a grease cup or
grease fitting for injecting grease into the bottom
plate system. The base plate has been under
water after every heavy rain since it i1s located
near a gutter drain but the writer has found it
unnecessary to replenish the grease.

Guying System

The guy wires are plain heavy duty galvanized
laundry line bought at the hardware store. This
has more than sufficient strength for this pur-
pose, and is under much less tension than on
the XYL's laundry line where extraordinary vec-
tor stresses are encountered.

Two of the guy wires are anchored to the top
of the XYL’s laundry poles. The other two are
ancored to the side of the house with screweyes.
A direct force on these screweyes will pull them
out and it is recommended that the guy wire be
lead around the eaves, through a rubber hose,
and arrange for a sidewise pull. (See fig. 1.)
Turnbuckles at this position enable you to loosen
the guy for lowering the tower. Use at least four
euy wires sloping off at an angle of no more
than 45°. Do not pull the guy wires taut, only
enough to prevent loose play.

Installation Of Tower

Use a plumb line to center the tower ring so
that the tower just clears the eaves of the house
and dig a posthole directly beneath the center of
the ring.

Unless you have quicksand, don’t worry about
the tower sinking into the ground. If the ground
does settle because you disturbed the compact-
ness of the soil you can jack up the tower with
a car bumperjack and refill with soil as necessary.
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\ Tower Base Plate
a_g_L

w
i
Peq— l
Greose 3 Bottore Base
Cup \C‘\{ l / (1/4" Steel Plate)
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!
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l% Pipe —e
Filled
with
Gregse
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Fig. 3—Bottom and base plate details. The peg is
tapered to take care of any misalignment.

Bonus Low Frequency Antennas

Figure 1 also shows the guy wires being used
as inverted vees for 40 meter. For this purpose
use hard drawn stranded copper wire, not ordi-
nary antenna wire. Note that the ends of the in-
verted vee are coiled up into a six inch diameter
loop. By varying the diameter of the loop you
can tune the dipole from the ground through the
40 meter band by watching the s.w.r. meter.
Incidently, the 40 meter s.w.r. varies slightly
with the heading of the beam and so it is wise
to adjust the s.w.r. with the 20 meter beam
pointed in your favorite direction.

If you have enough space the other two guy
wires can be used as an 80 meter inverted vee
hooked to the same feedline as the 40 meter
dipole.

The tower can be used as a 160 meter vertical®
by gamma matching the whole tower, Unfortu-
nately, some resonance occurs in the writer's
installation and the balun coil on the triband an-
tenna gets hot, so instead the 40 meter dipole
is used as a “T” antenna through a matching
network.

Tri-Bander Beam

TI'he crankup tower supports a Hy-Gain
TH6DX tri-band antenna which weighs about 47
pounds and is among the largest of the popular
triband beams. Do not use TV aluminum towers;
the bolts shear off. The tower in use is a four
section 36 foot Tri-Ex light duty crank-up tower,
Catalog number T436. Its height is ten feet in
the lowered position. Better structural strength
results if a two section tower is used, but the four
section tower has proved entirely adequate in the
strongest winds encountered.

As with all guyed towers, when the wind is
blowing, it is already too late to take the tower

Nose, K., “Gamma Matched 160 Meter Vertical,” CQ,
May 1961, p. 52.
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down. You can lick this by assigning one member
of the family to each guy to take up the slack as
the tower is cranked down.

This system evolved as a result of experiments
with a 40 foot TV push-up mast on which a Hy-
Gain 203B full size 20 meter beam was mounted.
This worked satisfactorily except for the grinding
noise of the sectional locking system which dis-
turbed the neighborhood on windy days.

Indicator System

The indicator system is by simple visual inspec-
tion of the position of the crank on the tower.
It is presumed that this installation will be near
the window of the operating position (first or
second floor). I have had much trouble with elec-
trical indicating systems and so am reluctant to
use them again.

There is some doubt as to the wisdom of let-
ting the beam whip around when not in use,
but this has proved wiser than trying to hold it
in a wind. You would think that the feedline
would wrap around the tower and break the guy
wire. Note that the feedline comes off the boom
at least three feet from the tower and drops to
the ground between two guys. The feedline then
acts as a limiting stop and brings the antenna sys-
tem back to a set position, yet enables you to get
360° coverage.

By letting the beam move around in the wind,
it automatically positions itself to present the
least wind resistance even if at times it whips
around like a weather vane in a strong wind.
There are no gears to strip. However, during the
course of a contact, to maintain beam heading,
you can anchor the rope to a cleat should there
be a strong wind. I have owned some pretty
elaborate antenna systems, but everytime there
is a windstorm I wish I never had them. With this
crankup system you feel like a boatowner whose
boat is drydocked during a storm, “as snug as a
bug in a rug.” =

Tower rests on a “"Greased Peg’” and turns easily.
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Tom, WB2FSM, sent along this fine photo of Stefan,
YU2GE that he recently received. From a look at the

walls, it seems that Stefan has no difficulty in piling
up certificates.

PEOD

This is Augie Weiss, WB2ZNYM, who last April over-
heard and answered a distress call from Harry, F7AS,
seeking medical help for @ woman in Paris, France.
Harry was looking for a rare drug that according to
French doctors was either made or stored in Albany,
near Augie’s home. With Harry standing by, Augie
phoned Uncle Dave Marks, W2APF and told him of
the problem. Dave from his office in Albany pro-
ceeded at once to call for the drug, and with the
help of several doctors was able to locate a supply.
Augie stayed at the rig, keeping Harry informed as
to the progress. With the cooperation of both Mohawk
and TWA airlines the drug was quickly sped on its
way to France to save the woman. Augie like many
others recently is showing the true spirit of Public
Service that is inherent in amateur radio.

Pictured at Coolidge Airport, Antigua, West Indies
are |. to r. C. Clabough, ZD8BC, Harold Lund, ZD8HL,
Gerald Price, VP2AC, Woody Zellers, ZDBWZ and
Bruce Delamore, VP2AL. Harold led the Ascension

LE AND PLAC

This is the “Soap Box Derby’” racer sponsored by

Larry Ranallo, KBTBQ. Larry assures us that the young

lady is not the driver. The races will be held during
July and August.

The founding meeting of the Medical Amateur Radio
Council was held in New York and a slate of Officers
elected. They have a total of 93 founding members,
most of these residing in the first four call areas. In
order, |. to r. Pres. elect, Jack London, M.D., K2JVA,
President, Charles H. Gray, M.D., WAIFMY, Secre-
tary, William L. Sprague, M.D., WAGCRN, and Treas-
urer, John W. Banzer, M.D., W2KDI. The group plans
to set up meeting frequencies for members, partici-
pating in emergency and consultative medical serv-
ices through amateur radio. A recruiting program for
members will begin in the fall for all those who are
interested.

Islond team to a DXpedition on Montserrat Island. Later Harold was transferred to ZS6-land where he has
not yet received permission to operate and must travel several miles to ZS8-land if he hopes to get on the air.
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The a.c. wattmeter is
built in a regular min-
ibox. The line cord
comes out of the back,
with the load plug-
ging into the top re-
ceptacle. Metering is
done through the ba.
nana jacks in front,

. - .- .lr_ g ' |
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.C. WATTMETER

BY R. P. BINTLIFF* K1YDG

Although a useful instrument, the relatively high cost of the wattmeter limits

its use by many amateurs and experimenters. The device described in this

article will permit most ac voltmeters to be used as a direct-reading wattmeter

at normal ac line voltages. The unit can be constructed in about one hour, at
a cost of approximately five dollars.

LTHOUGH several methods can be used to
perform a.c. power measurements, a fun-
damental arrangement is shown in fig. 1.

By measuring the supply voltage (E) and the cur-
rent flow (/), the power consumed by a resistive
load may be calculated by the formula P-IE.
With reactive loads, this method will indicate
apparent power, in terms of volt-amperes, and
the power factor must be considered to calculate
frue power.

Commercially available wattmeters are usu-
ally of the dynamometer type which produce
readings in rrue watts. However, most electronic
devices present loads which are nearly resistive
and therefore, the volt-ampere method will pro-
vide measurements of reasonable accuracy.

If it is assumed that the input voltage will be
maintained at a constant value, then the volt-

*2 Powder Horn Lane, R.F.D., West Acton, Mass.

Ammaeater ;
—1(in Amp
— 1
n-_-_—
Power :
Input Voitmeter E {in Volits) E

Fig. 1—Fundamental method of measuring power. With
an a.c. input and a reactive load this method indicates
apparent power rather than true power.
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meter is not required, and it may be eliminated
from the test arrangement shown in fig. 1. Fur-
ther, with a constant input voltage, the ammeter

Voltmeter

| :
Power

: Input E, (Consiont)
U Tvac)o—
L
(A)
Voltmeter

v

| - .".
Power O—

™

Input

{117vac Jo—j
|

Fig. 2 (A)—An a.c. voltmeter may be used to measure

the drop across R. This permits | to be calculated. The

line, E;, is considered to be constant at 117 v.a.c. (B)

Since R must be kept small, T is used to step up the
reading.

¢ {Constant)

(8)




Interior view of the
wattmeter adaptor
unit. The resistor, R,
may be seen mounted
on the left wall with
the fuses. The outlet
and transformer are
mounted on the base.
The two meter termi-

nals may be seen on
the left.
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may be calibrated directly in volt-amperes, or in
walts, if the power factor is neglected.

If a resistance (R) is substituted for the am-
meter, as shown in fig. 2A, then a voltage (E»)
will be developed across the resistance which is
proportional to the current flow. If an a.c. volt-
meter is placed across this resistor (refer to fig.
2A) then the voltmeter can also be calibrated
directly in watts.

Two mmportant considerations are: (1.)—The
value of R must be one ohm or less, otherwise
the voltage drop across it will be excessively
high. (2.)—The voltage drop must be large
enough to be measured by an a.c. voltmeter of
average sensitivity,

Both requirements can be met by the use of
a step-up transformer (7), as shown in fig. 2B.
The transformer will raise the relatively low
voltage (E2) to a level that can be measured by
an a.c. voltmeter with a sensitivity of 1,000 ohms
per volt, or better.

The test arrangement shown in figure 2B was
chosen as the basis for the wattmeter adaptor.
A complete schematic of the adaptor is shown
in fig. 3. The circuit components were selected so
that for a fixed input of 117 volts, the load con-
sumption in watts will be equal to 10 times the
voltage developed at J, and /.. Therefore, with
an a.c. voltmeter plugged into J, and J», power
can be calculated by multiplying the voltmeter
reading by ten. The useful range of the adaptor
1s approximately 15 to 1,200 watts.

| J!.

P
11Tvoc :D @

Fig. 3—Circuit of the complete a.c. wattmeter. The
value of R, has to be adjusted as described in the text.
F1—10 amp slo-blo fuse.

R;—0.044 ohms (See text).

T:—6.3 v 3a. filament transformer Allied 62G031 or
equiv,

Construction

The adapter is housed ina 54" x 3" x 28"
minibox, and the layout is shown in the accom-
panying photograph. Transformer 7, 1s a 6.3
volt filament type used in reverse for a step-up.
One half of the 6.3 volt winding is used to provide
a step-up ratio of approximately 1 to 37. Ry con-
sists of about 18 feet of number 24 enameled
copper wire. The resistor is wound on a 28" X
12" piece of 3/32” epoxy glass board, but any
convenient form may be used. Low tempera-
ture materials such as polystyrene or plexiglass
should not be used because R, does run warm
under high power loads. Since the value of R,
will vary slightly, depending upon the particular
transformer used, it should be cut slightly longer
than 18 feet, and then pruned to the exact length
required.

The exact value of Ry is determined as follows:
(1)—=Connect a 150 ohm, 100 watt resistor to the
load socket. Be careful, the resistor will run hot.
(2)-On a cut-and-try basis, shorten the length
of R; until the voltage at J; and J» measures
exactly 9.1 volts. It is recommended that the
adapter be unplugged during the wire cutting and
soldering operations. This operation completes
the calibration and our adapter is ready for
use. =
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“Jimmy, if that's for your father, tell them he’s on the
roof installing an antenna.”
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IF YOU’RE LOOKING FOR

A bk

One of the reasons why the Swan-350 is the top
selling transceiver today is its exceptional selec-
tivity provided by a new crystal filter which we
began installing in all production units a few
months ago. This amazing little gem is made
exclusively for Swan by C-F Networks. The
selectivity it provides for voice communication
1S as good or better than the selectivity provided
in any other sideband equipment, regardless of
price.

There are 3 important factors about a filter
which determine what the overall selectivity
will be. One of these is its bandwidth at the 6 db
points, and here we have carefully selected 2.7
KC in order to give you good channel separa-
tion, and still retain the smooth, natural audio
for which Swan transceivers are so well known.

The next consideration is shape factor, or the
ratio between bandwidths at 6 and 60 db. In this
respect the Swan filter gives you a “shape factor”
of 1.7 to 1. This is substantially better than the
2 to | ratio of the mechanical filter, or 3 to 1
of the average 9 mc crystal filter. Best shape
factors are achieved right around 5 me, and
this is one of the main reasons for selecting
5175 KC for the Swan I.F. (This choice of L.F.
also permits single conversion design which re-
sults in fewer images and spurious signals. The
only thing better than single conversion is no
conversion at all.)

The third important factor, but by no means
the least, is the measure of wultimate rejection,
or how far the skirts fall before flaring out. Take
a look at the graph and you’ll see that this is
better than 100 db with the Swan filter! Ulti-
mate rejection determines how well your re-
celver attenuates those strong adjacent channel
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information, check number 6, on

SELECGTIVITY

LOOK INTO THE

SWAN-350

AND ITS HIGH FREQUENCY
CRYSTAL LATTICE FILTER

6db | | j_j KC | ' |
s Jlf R W N S T T .|
| Typical
20db | 1 | selectivity
- curve F
‘ Swan-350
{ > | |
| 5
40db 1 ! =l
| |
e bt ALY T "
60db -t | 4.6 KC (84 FF] Shlw L35
I Shape factor: 1.7 ‘

80db
Ultimate rejection
more than 100db
100db L.H i{(l | ‘
signals, especially the guy down the street with

the big linear. In this respect, the Swan flter
is superior to others being used in amateur
sideband gear.

In Swan transceivers, the filter is also used
when transmitting, of course, and in this mode
the shape factor determines what your unwanted
sideband suppression will be. We have been
advertising 40 db, but this is a conservative fig-
ure, since it is really better than 50 db. Also,
we've been advertising only 400 watts PEP input
to the 350, but actually the average production
unit peaks over 500 watts before flat-topping,
which 1s why the 350 gets out so well, and
sounds so good. Compare these features with
any other sideband transceiver, and they all sell

for more money! 73 Herb Johnson W6QKI
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Using @ modest and relatively quiet spark coil trans-
mitter, this pioneer ham station of Thomas Appleby
operated under the self-chosen call letters HN in 1908-
1909. Later replacement with a higher powered trans-
mitter with consequent increase in the noise generated,
drove Tom from the comfortable bedroom quarters
shown here in his West Philadelphia home, to o more
remote and soundprocf shack. In recent years Tom
agoin operates from the house with the call W3AX.

RDINARILY the word “shack™ immediately
gives us a mind picture of a small shed
or lean-to, perhaps even a ramshackle

house or an abandoned barn, maybe a construc-
tion crews' temporary tool-house. Webster de-
fines “shack™ as a “small, rough cabin”. How
come then that the structure or even a room in
the home which houses hundreds, often thou-
sands of dollars worth of intricate amateur
radio electronic equipment, is almost invariably
labelled as a “shack™ by the ham radio fra-
ternity? Suppose we do a little research on this
question and see what we can come up with.

We all know that amateur radio came into
being as an experimental hobby way back around
the turn of the present century. Marconi. by
the successful demonstration in 1901 of his
ability to span the Atlantic Ocean with a “wire-
less” signal, provided tremendous impetus to
pioneer amateur radio experimentation. Gerns-
backs’ Electro Importing Company, J. J. and
Wm. B. Duck companies, Manhattan Electrical
Supply. Bunnell Electric and other “wireless”
equipment suppliers of that early era, enjoved
rapidly increasing sales of spark coils. helixes
and sundry similar items. Much equipment was
built by the experimenter of course, but the
heart of a wireless sending station was the spark
coil which in most cases was rather beyvond the
do-it-yourself constructors’ tools and ability al-
though a few courageous experimenters did
make their own.

These little coils with their stringy sparks, the
aural sound of which was seldom audible for
more than a few feet, were often housed with
their accessory equipment on a corner table in
a bed-room or equivalent quarters right in the

*31434-74th Ave., S.E., Mercer Island, Wash., 98040.
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BY HOWARD S. PYLE,* W70E

experimenters’ home and seldom caused an-
novance to other members of the household.

While such simple equipment was capable of
wireless communication for a distance of sev-
eral miles, it was not long before the dyed-in-
the-wool ham of those days (where the
designation ‘ham’ originated has never been
satisfactorily explained) began to reach out for
greater worlds to conquer. Taking his cue from
the commercial ship and shore station installa-
tions of that period, high voltage transformers
which would provide much more power than the
modest little spark coils, became a must. Using
either a straight or later a rotary gap, these
monsters produced an ear-shattering crash every
time the key was pressed!

The historic shack of the worlds first amateur Guglielmo

Marconi, located in Babylon, L.l. built in 1900. The

photo shows Senatore Marconi (left) and David Sarnoff

of RCA, just prior to the removal of this pioneer shack,
in 1930.
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This neat and substantial shack houses the equipment
of W6ASV providing comfortable and quiet operating
convenience,

The family ultimatum was promptly delivered
to Johnny Ham; “get that fool thing out of the
house where you won't deafen all of us or quit
playing around with it!” Johnny did, sometimes
being relegated to space behind the basement
furnace or in the attic high above, where his
crashing spark discharges were greatly muffled.
For those to whom this offered at best a rather
unsatisfactory solution, succeeding only in some-
what mollifying the household grumbling, he
was faced with something of a dilemma; what
to do? Most certainly he had no desire to aban-
don his experiments but where could he carry
on? Some of the more fortunate ones were able
to wangle a corner in the wood-shed or some
other outbuilding, but as most of these ‘shacks’
were not wired for electricity and almost always
had no heating facility, this presented an addi-
tional problem. Two rather heavy wires (the
wireless transformer was a juice-greedy device)
between the house and the new-found shack,
took care of the light and power problem. Heat-
ing was often accomplished with a smelly kero-
sene stove . . . pretty much of a fire hazard in

Modern silent equipment can also be located in the

corner of most rooms as evidenced by this neat ar-

rangement of Wilson H. Moore’s station in suburban
Seattle.

a wood-shed, but our hero was once again in
business!

As greater and greater distances were being
spanned with this more powerful equipment, the
greater the desire for the powerful transformers
grew with those who were still limited to the
puny little spark coil. Soon small structures,
many of which could not be dignified by the
name ‘building’ began to appear on the back lots
of many wireless experimenters. Most of these
were definitely of the ‘shack’ variety, hastily
built of unpainted lumber and provided with
light, power and heat of sorts. Invitations ten-
dered to visit such stations almost immediately
took the form, “Come on over to my wireless
shack tonight and we’ll see who we can work.”
The designation “shack™ was thus borne and
became generally accepted by the ham fraternity
as applying to whatever type of structure was
being used to house the wireless equipment.

As time went on and equipment became In-
creasingly more elaborate, more substantial
structures began to appear to house the ham
station but the word “shack™ carried on. Special

An outstanding example of a modern ham shack is the station of Herman F. (Hap) Helgesen, W7AIB, of Port
Angeles, Washington. It is housed in one half of a two car garage, with a separate entrance.
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Pioneer hams were not the only ones housing equip-

ment in detached buildings. Shown above is the radio

shack used by the United Wireless Telegraph Company

in Walla Walla, Wash., in 1908-1909. It now serves

as a storage shed for garden tools in the Walla Walla
City Park.

shacks were sometimes built on lots remote from
a residence; many of these were sufficiently
elaborate to warrant a more dignified appella-
tion but the word had come to stay and even
to this day, “shacks™ they remain to the ham
fraternity!

Detached structures to serve as amateur wire-
less stations remained far in the forefront for
many years. However, a new era was dawning;
vacuum tubes were making themselves increas-
ingly felt as generators of radio frequency
energy. After the almost unbelievable increase in
communication distances covered with far less
power than required by spark equipment, as
demonstrated by some early pioneers, the rush
was on. Tubes became the demand item at the
radio supply stores and every night dozens more
“c.w.” stations as they were immediately dubbed
(and still are) came on the air and chalked up
many distance records previously unheard of
with spark transmitters; vacuum tubes were here
1O slay.

Another tremendous advantage immediately

became apparent in using these awesome little
“Aladdin’s Lamps”; they were completely silent
in operation! During periods of transmission, no
sound other than the almost inaudible clicking
of the key, could be heard! Outdoor shacks were
almost immediately abandoned in favor of a
warm, carpeted and curtained corner in a room
in the home. Some of the more substantial de-
tached structures continued to serve as they were
generally comfortably livable and provided a
greater measure of privacy and sound-proofing,
both important in receiving weak signals. In the
main however, most experimenters rejoined the
family under a common roof and their silent new
c.w. equipment drew no household protests as
had been the case with spark. Did the designa-
tion for the quarters housing the radio equipment
in the home become “radio room™? Not by a long
shot! Be it an entire room in the house or just a
corner, it remained “the shack™ and still does
today!

Meanwhile, the term ‘shack’ had been adopted
by commercial sea-going operators. Invariably
they, as well as the officers and crews of their
vessels, referred to the radio cabin as the “radio
shack™ and this too still persists. A large major-
ity of the pioneer marine operators had formerly
been radio hams and it was but natural that much
of their ham lingo including ‘shack’ had gone to
sea with them.

Nowadays vou will find ham radio stations
housed in almost every conceivable spot in the
home. Even apartment dwellers have ingeniously
contrived space for their gear. Many of the more
affluent hams have fondly clung to the detached
building for their station, some even having had
comfortable quarters built for them in an appro-
priate location on their property. A large num-
ber of these include such refinements as elec-
trical heating and even air-conditioning!

Regardless of the choice of quarters for the
ham station and with no regard for its’ degree
of luxury, it is and probably always will be, stll
“the shack™! "

New Amateur Product
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Scientific Associates Converters

Amaw line of solid-state converters for auto
or home radio use i1s being manufactured
by Scientific Associates Corp. The unit contains
five transistors and a built-in variable squelch
circuit. Two basic models are available: a crystal
controlled fixed frequency unit for any 1 mc
segment and a tunable one for several bands
from 80 through 2. Prices range from $24.00 to
$35.00. Free literature is available from Scien-
tific Associates Corp., P.O. Box 276, S. Glaston-
bury, Conn., or circle 65 on page 110.
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90 page, paper-
backed book
titled 1001 Uses for
the 260" Volt-ohm-
Milliameter has
been published by
Simpson. The book
iIs available from
electronic distribu-
tors for 75 cents, or

by sending $1.00
-4 (postage and han-
dling) and your

name and address directly to Simpson Electric
Co., 5200 West Kinzie Street, Chicago, Illinois,
60644, For further information either write di-
rect or circle 65 on page 110,
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Kato Kub
Generator

Anew 4kw a.c.
generator has
been developed for
general purpose,
standby or emer-
gency use. It fea-
tures a Kato revolv-
ing field a.c. genera-
tor with separate
rotating exciter di-
rect connected to a Wisconsin engine. It has
optional accessories available such as larger gas
tank, push-button start, fuel pump, etc. Approxi-
mate shipping weight 450 Ibs. It is 30” long and
18" wide, Complete details, price and delivery
information is available from Kato Engineering
Co., 1415 First Ave., Mankato, Minnesota,
56002, or circle 66 on page 110.
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Clevite ED-150
Headphone

set of Clevite
Brush mag-
netic headphones
designed to per-
fectlv match the re-
quirements of pre-
recorded instruction
has been introduced
by Piezoelectric Di-
vision, Clevite Cor-
poration. Some
specs are: frequency response—80 to 4.000 c.p.s.,
sensitivity—104 db sound pressure level = 4 db
at 1 k¢ with 1 mw input, impedance—600 ohms
at 1.000 cps. For additional information on the
headphone write to: Piezoelectric Division, Clev-
ite Corporation, 232 Forbes Road,
Ohio, or circle 67 on page 110.
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Bedford,

New Amateur
Products
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Gain, Inc.

M aAIN, Inc. announces the release of two new
(J 432 mc antennas in the Long John class re-
plete with multiple reflectors which greatly im-
prove the over all performance of the antennas.

The 70/14Y has a claimed gain of 16 db,
weighs 7 Ibs and sells for $33.45. The 70/24Y
has a claimed gain of 17.5 db, weighs 9 lbs and
sells for $47.50. For complete details write to:
Gain, Inc., 24 East 112th Place, Chicago, Illinois,
or circle 68 on page 110.
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Keating Display

KE.'.TIHG announces a photo album that uses
no paste or mounting corners. The special
paper is self-adhesive. Holds photos or QSL cards
firmly in desired position, but permits them to
be removed or rearranged any time, simply by
easing them off the page. A transparent film
over each page enhances the appearance of all
cards, chippings, etc. Available in Silver-Blue,
Green, and Reddish-Tan, The album measures
11387 x 938%™ and contains 20 pages. Each album
IS $5.95 postpaid. Write Keating, 3524 Brighton
Road, Pittsburgh, Pennsylvania, 15212, or circle
69 on page 110 for more details.
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Tank Coil Heating

S.W.R.
And

BY P. M. CHAMBERLAIN,* K5KEO

The concept of reflected power, produced by a mismatched load, and the
effect of this reflected power, is apparently a confusing matter to many radio
amateurs. Many, who have had lots of practical experience, insist that the
reflected power must be absorbed in their transmitter tanks, and is what
produces heating in the tank circuit. This article is an effort to analyze stand-
ing waves on a transmission line, the reflected power, their actual effect on
a pi-network in an amplifier, and what does cause heating in a tank circuit.

E never hear of standing waves inside
Wa high frequency transmitter, where

all the r.f. leads are short, even though
the condition that produces standing waves 1s
present—an impedance mismatch. It's not until
we couple a transmitter to a feed line and an-
tenna that we begin to worry about standing
waves or the v.s.w.r. Let us understand that
reflected power and the resulting standing waves
of voltage or current are of little concern until
r.f. is carried along a line that is some appre-
ciable fraction of a wavelength long.

There are many cases in electronic circuits
where we do not want an impedance match. In
fact, the only cases where we do is where we
want to transfer maximum power, regardless of
the efficiency. In Class A or voltage amplifiers
the mismatch is very high, because we don't
really want to transfer any power at all. But
when we couple a transmitter to an antenna, we
usually want to get out the maximum amount
of power we can, let the efficiency fall where it
may. Thus, we match impedances.

To investigate the problem, let’s begin by
coupling a transmitter with a pi-output network
directly to a dummy load—with no feed line at
all. We will assume that we apply 500 volts to
the final tank, and that the current at full load
is 200 ma. Therefore, our transmitter is capable
of putting 100 watts into the final tank circuit.
(The d.c. input to the final tube will be up to
double this power, depending on the circuit
efficiency.)

#3131 Manor Way, Dallas, Texas,

The primary function of the pi-tank circuit is
to match the impedance of some load to the
impedance of the final tubes in order to get the
maximum power transfer from the tubes to the
load. The properly tuned pi-network presents a
resistive load to the tube, having transformed the
impedance of the actual transmitter load to a
much higher value. The type of load that can
be matched or properly transformed by the pi-
network depends entirely on the characteristics
of the network—or the range of values over
which the tuning capacitor, loading capacitor,
and tank coil can be varied.

If the transmitter is always to be worked into
the same load impedance, the components of
the network can be fixed, and not variable at
all. This is done in some transmitters. More
commonly, the capacitors are variable so that
the transmitter can be worked into loads that
vary over a small range of impedances—say 40
to 80 ohms. A few transmitters have networks
that will feed a much wider range of impedances,
as much as 10 to 600 ohms. These usually in-
clude a variable inductor as well as the variable
capacitors in the tank construction.

Impedance, of course, is the ratio of the volt-
age to the current it produces in an electrical
component. The impedance may be purely re-
sistive, purely reactive, or, as 1S most common,
a combination of resistance and reactance. Power
can only be dissipated in a resistance, so for
r.f. power transfer we usually “tune out™ any
reactance. For example, a mobile antenna 1s
capacitive because it is short. We tune out the
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t output circuit. Resistor R,
A is the coil resistance.

TC: TLn:l-l:h'.i

capacitance by adding series inductance in the
form of a loading coil, meaning a coil that
facilitates loading the transmitter.

‘JZ.; Fig. 1—Basic pi-network
a [ 2
T

Pi-Network Operation

As a rough description of the pi-network
operation, we might make some observations
about fig. 1. When the reactance of the loading
capacitor, Cs, i1s very high compared to the load
impedance, the load is effectively in series with
the inductive leg of the tank. The tuning capaci-
tor C; is adjusted to resonate with whatever re-
sistance and reactance is in the leg with the
inductor. When the reactance of C» is low, the
parallel circuit formed by Cs and the load has
a lower resistance than the load itself, and is
reactive as well. By converting this parallel cir-
cuit to its series equivalent, we can find its
effect on the over-all tank circuit. Again, C,
must be adjusted to resonate with the impedance
of the leg of the tank with the coil.

If we make the load on the transmitter 50
ohms of pure resistance we can calculate the
capacitor settings necessary to load and tune
our network. There will be some loss of power
in our tank circuit because of the resistance of
the coil. We'll come back to this in a moment.
For the time being, neglect it. If we want to
put 100 watts of power into the load, we must
put 100 watts into the tank circuit. Or, at 500
volts, our transmitter is loaded to its full 200 ma.
The impedance of the tank circuit as seen by the
final tube i1s 500/0.200 or 2500 ohms—purely
resistive. Our pi-network has transformed a 50
ohm load to a 2500 ohm resistive load. One
might note that from the standpoint of power
transfer, we could run a linear power tube
directly into a 2500 ohm load (or antenna, if
we had one). Thus we would need no tank cir-
cuit or loading circuit at all if we were willing
to do away with the harmonic suppression we
get from a tuned circuit and were willing to
deal with the high r.f. voltages. Another method
that has been described is to run a number of
tubes in parallel to increase the total current
and decrease the impedance. For example, at
300 volts, 6 amps of current will feed a 50 ohm
load directly, with no matching network. At

Table |

Ror X

—j2040 to —j145
—j272 to —j26

CorlL |

Cy . 1510210 mmf
Cs . 100 to 1500 mmf

L ... .10.6 uh 43260
iy L .
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250 ma per tube this would require 24 tubes in
parallel.

Let’s assign values to the pi-network in fig. 1.
These values are shown in Table I. The 2 ohm
resistance is the resistance of the tank coil. All
reactances are at a specific frequency, of course,
in this case 3.9 mc.

When the network is loaded and tuned for
the 50 ohm dummy load, the values are as in
Table II. The loading capacitance and the load
can be transformed into an equivalent series
circuit, and appear as shown in fig. 2, where X.
and R. are the equivalent series components.
For the example above, X. = —j24.6 ohms and
R. = 20.7 ohms. We know we are putting 100
watts into our pi-network. This 100 watts must
be consumed in the resistances. The current is
the same in all parts of a series circuit, so 100
watts is dissipated in Ry 4+ R. or in 22.7 ohms.
Since

I = +/P/R = V100/22.7 = 2.1 amperes.,

Of the 100 watts. 91.2 watts are used in the load
and 8.8 watts are dissipated in the tank coil.
(Isn’t that a good argument for keeping the QO
of the tank coil high?) This, of course, is still
the series equivalent circuit. The 91.2 watts in
the load is used in the real 50 ohm load. The
actual current in the real load is

1v/91.2/50 = 1.35 amperes.

Now let's see what happens when we replace
the 50 ohm dummy load with one of 100 ohms.
In order to feed power to this new load, we find
that we must adjust both the tuning and loading
capacitors in the pi-network. If they have suffi-
cient range so that we can tune and load our
final to 200 ma with the new load, the input to
our tank is exactly the same as it was before,
200 ma at 500 volts. The tank impedance is
exactly the same—2500 ohms. Our pi-network
has simply been re-adjusted to transform a 100
ohm load to a 2500 ohm load. Table III shows
the new tank component values. In the equiva-
lent circuit of fig. 2, X. now is —j38.5 ohms and
R. is 18 ohms. Now the current in the resistances

V100,20 = 2.24 amperes,

Of the 100 watts input, 90 watts reaches the load,
while 10 watts are lost in heating the tank coil.
All of this is without any standing waves or re-
flected power, mind you, since the transmitter
is connected directly to the dummy load.

Ly
Fig. 2—The equivalent
series circuit of fig. 1 with —IC, R,
the load connected, as ex-
plained in the text. Ce




Table 1l

| 5 . - 49937 Cs —j42
L 45280 Load .. . .50

By the same reasoning, with a 25 ohm dummy
load, the settings on our pi-network would be
still different. With the network components we
have chosen, we cannot quite fully load the
transmitter into a 25 ohm load. About 185 ma,
or 92.5 watts is the best we can do. The values
would be as shown in Table IV. The power lost
in the tank coil would be 6.8 watts and the power
trasferred to the load would be 85.7 watts,

We might note at this point that if our load is
not a pure resistance and contains either induc-
tive or capacitive reactance, it can still be trans-
formed to a pure resistance, depending only on
the range or capabilities of the variable com-
ponents of the pi-network. It is important to
keep in mind that power is not dissipated in a
reactance—only in a resistance.

As one example of a reactive load, if the load
consisted of 25 ohms resistance and 25 ohms
inductive reactance in series, the tuned pi-net-
work would have the values shown in Table V.

One other bit of data that we should look at
in all four examples is the voltage across the
load, and therefore across the loading capacitor.
These voltages (r.m.s.) are shown in Table VL.
The important thing to note is that the voltage
increases with the load resistance, and that a
given reactance has a greater effect than the
same value of resistance,

Transmission Line

Now let’s retune our final to the same condi-
tion we had with the 50 ohm dummy load, hook
in onto a transmission line, and hang a load on
the end of the line. This is where the fun starts.
Let’s assume to start with that we use a 50 ohm
line of some random length, with a 50 ohm
resistive load on the far end of it. It makes no
difference whether this load is a dummy or a
real antenna. All we need to know is its electrical
characteristics. Note that the “impedance” of
a 50 ohm line is nor 50 ohms of resistance. No
power is dissipated in the line as a result of
this impedance. The impedance is simply the
ratio of the voltage applied to the current pro-
duced in the line by that voltage.

The whole problem of standing waves arises
because the load is an appreciable fraction of
time away from the transmitter, or is some part
of a wavelength or cycle away. At the first
instant the transmitter is keyed it sees the
nominal impedance of the feed line. 50 ohms,
as its load. The voltage and current relationships
are established. No matter how long the trans-
mission line is, the ratio holds (excluding line
losses). The load on the end has the same 1m-

Table 111
Ci ....—)223 Ca . ...—}47
Load ....100

L ... +4j260

Table IV
Ci ....—j260 C» Maximum
Ly ....4+3260 Load . . .25

pedance in this case, and since this is a resistance,
all the power from the transmitter is dissipated
in the load. The impedances are matched all

the way along. We have no s.w.r. and no prob-
lems.

Mismatch

If the resistor is now removed from the end
of the line, so that the line is open-circuited,
the r.f. reaches the end of the line and has no
place to go. Exactly the same situation exists
as on the end of an antenna. No current can
flow in the open circuit. So the current bounces
back, or is reflected, and started back towards
the transmitter 180" or half a cycle out of phase
with the outgoing current. At the very end of
the line, the forward and reflected current are
always equal and opposite and cancel each other
out completely and exactly, so that the net cur-
rent is zero. However, by the time the reflected
current has traveled 90° or Y4 cycle later in
time back towards the transmitter, it is meeting
forward current sent out Y4 cycle earlier than
at the end of the line. So there is another 180°
phase difference between the forward and re-
flected currents at this point, or a total of 360°,
or a full cycle. Instead of cancelling, the two
add together, producing a current maximum or
loop on this line at this point. This current is
twice the original line current (again momen-
tarily neglecting all line losses).

At the same time, the voltage at the end of
the line goes to a maximum of twice the original
line voltage. The outgoing and reflected com-
ponents of the voltage are in phase and add to-
gether. By the time the reflected voltage has
traveled 90° or V4 cycle back towards the trans-
mitter there is 180° or 2 cycle difference be-
tween the forward and the reflected voltage, so
the two cancel completely, producing a null or
zero voltage at this point. Voltage nulls always
appear at the same point as current loops. If we
move another 90° or %4 cycle back towards
the transmitter the same situation that existed
at the open end of the line repeats itselff—maxi-
mum voltage, zero current, and infinite im-
pedance.

Impedance

Even though we're using a feed line with a
“nominal™ impedance of 50 ohms, the impedance
that our transmitter sees is no longer 50 ohms.
It depends, in fact, on just how long the line is.
If the line is exactlv Y4 wavelength long, the
transmitter sees a maximum current and zero
voltage—which is the same as zero impedance

Table V

Cy ....—j237 Cs ....—)92
L ... +j260 Load ....25 4 j25

—
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Table VI
25 ....48.3v. 100 ... .949yv,
50 ... .67.5v. 25 4325 ... .71.4v

or a short circuit. No pi-network can be tuned
to load a dead short. If the line from the trans-
mitter is a half wave or 180° line, the transmitter
sees an infinite impedance. Again, no pi-network
can feed an infinite impedance. It may be shown
that for any other length line except a half
wave (or multiples thereof) and a quarter wave
(or odd multiples thereof) the impedance of
either a shorted or an open line as seen by the
transmitter is a pure reactance—with no resistive
component. Since a reactance uses no power, we
can’t load a transmitter into a reactance either,
and so no power can be taken from the final.

In any event, regardless of the line length,
once the initial surge that occurred when we
keyed the transmitter has reached the end of
the line and been reflected back, the transmitter
finds itself trying to feed an impedance radically
different from 50 ohms. It is not tuned for this.
and the plate current may swing up to a much
higher value, depending on how the pi-network
is adjusted.

Let’s see what happens in our tank in the
event it is looking into a dead short. Whether
we have produced the short by wiring across the
output terminals of the transmitter, or by hook-
ing on an open circuited quarter wave line. or
a short-circuited half wave line, makes no dif-
ference. In any case the transmitter sees a zero
impedance. Yet in the first case we have no
transmission line and no standing waves at all,
and in the other two cases the s.w.r. is extremely
high. 1If we tune and then try to load our final.
we find that the loading control has no effect at
all. Our tuned values are given in Table VII.
The only thing that keeps C; from being exactly
—j260 ohms is the 2 ohms of tank coil resistance.
If we transform the entire circuit into its equiva-
lent series circuit, we find that it appears to the
final tube as a pure resistance of 33,800 ohms.
At 500 volts the power is then 7.5 watts, all of
which is dissipated in the tank coil resistance.

If we disconnect the transmitter from the
line, or hook on a shorted quarter wave line. or
an open-circuited half wave line, the transmitter
sees an infinite impedance. And again, in the
one case we have no standing waves, while in
the other cases the s.w.r. is nearly infinite. In
trying to load into this, start with the loading
capacitor fully counter-clockwise or at minimum
reactance. The reactance or loading is then
gradually increased, keeping the final tuned or
dipped as long as possible. Table VIII shows
what happens. The figures in parentheses are
not obtainable, either because the tuning capaci-
tor won't cover the range, or because the final
cannot supply that much power. In this case, it
makes little difference what its Q is. Within
practical limits, it will dissipate the same amount
of power regardless of its resistance. Under the
conditions just outlined, we could surely damage
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Table VII

Ci1 ....—J260 Co
Ly -+j260

... .Anything

the final tank coil or the final tube, It is not the
reflected power that does the damage, however.
but the high internal current in the tank coil. The
example has been for an infinite impedance at
the feed point. A very high impedance resistive
or capacitive load will have the same effect. A
highly inductive load is not so much of a prob-
lem.

There are four points that can be made about
either of the foregoing situations:

|. The s.w.r. on the line is extremely high,
approaching infinity.

2. 100% of the outgoing power is being re-
flected.

3. The effect of this reflected power is to com-
pletely cancel the outgoing power.

4. The net effect is that no power is taken
from the transmitter.

Now, let’s forget these tank coil losses awhile
and go back to our 50 ohm line, but with a 25
ohm load on the end of it. When we first key
the transmitter, it feeds current into the line at
70.7 volts and 1.414 amps for the first cycle or
so. But when our r.f. hits the 25 ohm resistor
at the end of the line there is a mismatch. The
ratio of current and voltage at this load must be
25, not the 50 of the line.

T'he formula for the reflected voltage at an
impedance change point is

. Zl ya Zt'.l v
b - (55 2)
where Z, is the line impedance, Z; is the load
impedance, and E, is the line voltage. In our
example the reflected voltage is —23.57 volts.
The load voltage is E, + E. — 47.13 volts.

Reflected current I, = (Zy — Z,/Z1 + Z,) 1.
= 0.4713 amps. The load current is 1, 4+ I, —
1.8853. The voltage and current at the load now
match the impedance since 47.13/1.8853 — 25.
The power used in the load is (47.13) (1.8853)
= 88.9 watts. The reflected power = (0.4713)
(23.57) = 11.1 watts.

The reflected power of 11.1 watts has sub-
tracted from the forward power of 100 watts so
that only 88.9 watts is being taken from the
transmitter. We cannot actually transfer power
simultaneously in two opposite directions. It's
like trying to pump water in both directions in
a pipe at the same time.

One quarter wavelength of line back towards
the transmitter from the load, the forward and
reflected voltages are in phase on the line and
reinforce or add. En.x = 70.7 4+ 23.57 — 94.27
volts. At this point the currents are out of phase
and cancel or subtract, /i = 1.414 — 04713 —
0.9427. If the transmitter feeds the line at this
point, the feed point impedance is 94.27/0.9427
or 100 ohms. If the line is half wavelength long,




the impedance at the transmitter will be the
same as at the load, or 25 ohms. If the line is
some other length, the resistive component of
the feed point impedance will be between 25 and
100 ohms, but the impedance will also be re-
active.

In any event, once the effect of the reflected
voltage and current appears at the transmitter
end of the line, the pi-network sees a different
impedance than it is tuned for. For practical
purposes, of course, this happens instantly, even
though it is an appreciable amount of time so
far as r.f. is concerned.

With a quarter wave line and a feed point im-
pedance of 100 ohms, we must adjust the tuning
and loading capacitors to transform this load,
or we must set them to the values of Table III.
When we have done so, the voltage at the feed
point is 100, and the current is 1.00 amps. Now
following the line back to the load, we find these
values.

Forward Voltage — f fo.
Reflected Voltage — 25
Load Voltage = 75=-25= 50
Feed Point Voltage = 754 25=100
Forward Current = 1.5
Reflected Current = 0.5
Load Current —=1.5405=20
Feed Point Current =15—-05=10

Forward Power
Reflected Power
Load Power

(75)(1.5) = 112.5 Watts
(25)(0.5) = 12.5 Watts
(100)(1.0) = 100 Watts

11l

The vs.W.r. = Enax/Emin = 100/50 = 2:1. An
s.w.r. meter will indicate a ratio of 2:1—or a
forward power of 112.5 and a reflected power
of 12.5—or a reflected power of 11.1%, de-
pending on the meter. The only power actually
being transferred is 112.5 — 12.5, or 100 watts.

General Observations

Now let’s make some general observations
about s.w.r., reflected power, tank coil heating,
and what concern the amateur should have about
them.

1. Most transmitters today are designed to
feed a low impedance, unbalanced line, 50 or 72
ohm coax. This means low voltage, high current
output. Only occasionally does an antenna have
an impedance that exactly matches the feed line,
and then usually only at one frequency.

2. An impedance mismatch between the feed
line and the load produces standing waves of
voltage and current on the feed line.

3. Standing waves produce these effects:

a. The feed point impedance at the trans-
mitter will vary above and below the nominal
feed-line impedance, depending on the length of
the feed line and the magnitude of s.w.r.

b. Power losses in the feed line will be in-
creased. There is always some loss. With short
lines at the lower amateur frequencies, and with
any reasonable s.w.r., the additional loss caused

Table VI
Xea | Xu | Xey | Plate ma |[Power (W)
26 | 260 | 234 18 9.0
50 | 260 | 210 23 11.5
100 260 | 160 39 19.5
189.3| 260 | (70.7) 200 100
200 260 | (60) (278) 139
250 | 260 | (10) |((10amps)| (5000)

by standing waves is negligible.

c. The voltage across the loading capacitor
may be increased. The higher or the more re-
active the feed point impedance is, the higher
the voltage across this capacitor.

d. If the s.w.r. is quite high and the line
length is such that the feed point impedance is
very high, or very capacitively reactive, attempts
to load the transmitter may result in severe tank
coil heating.

4. Since most amateurs don’t know the load
impedance, which will vary with frequency in
any event, an s.w.r. bridge is the most convenient
instrument for indicating whether or not the
impedance mismatch is moderate or severe.

5. The objective is not to lower the s.w.r. for
s.w.r.’s sake, but to produce a feed point im-
pedance the transmitter can safely feed into. In
general, if the s.w.r. is not greater than 2 or 3 to
1, and the transmitter can be loaded fully and
tuned, there is not any object in trying to obtain
any further decrease in the s.w.r. Its only effect
is to very slightly increase your losses and it's
negligible unless you have a very long line or
are operating on 28 mc and up.

6. The “reflected power” simply subtracts
from the forward power to give the load power,
or the power taken from the transmitter. The
reflected power is not being absorbed or used up
in the transmitter.

7. Heating of the tank coil occurs because of
its own resistance. It depends on the r.f. current
in the coil, which in turn depends on the feed
point impedance of the feed line, not the s.w.r.
itself.

8. If the feed point impedance is not satis-
factory for the transmitter, it may be trans-
formed to a different value by

a. Altering the antenna length or location.
This changes, or may change, the antenna im-
pedance.

b. Putting a matching device between the
end of the feed line and the antenna. This
changes the s.w.r. but leaves the antenna alone.

c. Putting a matching stub at the appropri-
ate place in the feed line. This lowers the s.w.r.
from that point in the line back to the trans-
mitter.

d. Changing the length of the feed line. This
leaves the s.w.r. alone, but changes the feed
point impedance.

e. Changing the impedance of the feed line.
This alters both the s.w.r. and the feed point
impedance. It is quite possible it may produce
a higher s.w.r., but a better feed point impedance.

[Continued on page 106]
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AMATEUR ELECTRONIC SUPPLY

% 10 Day Free Trial [Lose only Shipping Charges|
New Equipment < Pay as Little as $5.00 Down and Take up to 3 Years to Pay the Balance

AMPLIDYNE

621 VHF Xmtr S175
%1 VHF VFO 35
BEW

S100 Xmtr S99
5100B Xmtr 125
6100 Xmtr 295
51SB S5B Gen 99
L-1000A Linear 175
CENTRAL ELECT.
|OA Exciter S 49
0B Exciter 69

DA Exciter (table) 99

QT-1 Anti-trip 9
BC-458 VFO 24
200V Amtr “als
600L Linear 219
M4-2 Analyzer 69
RM Adaptors 9
CLEGG/
SQUIRES-SANDERS
99 er Xcvr S 99
Thor 6 (RF only) 175
Thor 6 DC Supply 95
Thor & AC Supply 75
Zeus Xmtr 375
Venus Xmtr 115
Venus AC Supply 75
5S | R Receiver 575
COLLINS
715A-] Receiver £]39
15A-2 Receiver 219
7SA-3 Receiver 269
74A-4 (0-1000) 349
J5A-4 (1000-2000) 375

170G Speaker 19

755-1 Receiver 295
755-2 Receiver 349
755-3 Receiver 399

755-3B Receiver 475
32V-1 Xmtr 99
J2V-2 Xmtr | 49
32V-3 Xmtr |99
325-1 Xmtr 375
30L-1 Linear 390
3128-4 Console | 49
KWS-1 Xmtr (F389) 695
KWH-1 (1000-up) 275
KWM-| Speaker 4
351D-1 Mount 25
KWM-2 Xcwr 750
KWM-2/Waters Rej.
Tuning 115
EWM- 2/ Waters
Q-Multiplier 775
KWM-2A /blanker 875
351D-2 Mount 65

5i16E-1 12vDC Sup 59

B16F-1 AC Supply 75
R. L. DRAKE

A Receiver Sii9
2A Receiver 159
2AC Calibrator |12
2AQ Combo 25
2L F Converter 15
28 Receiver |99
2BS Speaker 9
R-4 Receiver 295
TR-3 Xevr 375
RV-3 Remote VFO 49
MS-4 Speaker |2
EICO

720 Amtr S 49
722 VFO 34
730 Modulator 39
753 Xcvr 149
751 AC Supply 59
752 DC Supply 59

ELMAC

A-54 Xmtr (AS-IS)S 15
A-54H Xmtr (AS-15) 25
AF-£7 Xmtr 45
AF-68 Xmir 85
PS-2V AC Suppl 29
PMR-6A Receiver 29
PMR-7 Receiver 45
PMR-8 Receiver 75
PSA-500 AC Supply 19
PSR-612 DC Supply 19
M-1070 AC/DC 39
GLOBE 'GALAXY/WRL
Sout 65A Xmtr S 9
Scout 680 Xmtr 35

Scout 6B0A Xmer 39
LA-|1 Linear 69
Scout Deluxe 59
Chief 90A CW Xmtr 34
Chief Deluxe Xmtr 39
King S00A Xmtr 215
King 5008 Xmtr 249

King S00C Xmtr 275
49

DSB-100 Xmer

HG-303 Xmtr 39
Hi-Bander 62 89
Galaxy 300 Xcwr 169
PSA-300C ACSup 49
Galaxy Il Xcvr 199
Galaxy V -Xevr 295
AC Supply a9
DC Supply 5

Speaker Console .
2000 Linear/Sup 275

Deluxe Console 69
Calibrator 12
VOX 4
755 VFO 25
755A VFO 29
Y-10 VFO 29

B To: AMATEUR ELECTRONIC SUPPLY
] 4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216

| Ship me the following Reconditioned Equipment:

C

FIRST
SECOND
CHOICE

CHOICE
. {IF ANY)

. THIRD

(IF ANY)

l CHOICE
4

. | enclose $ | will pay balance (if any)
i COD Iyear [ ]2years [ ] 3years

3

? Name

1

J Address

: Cily

5 State ZIp

Send Reconditioned Equipment Bulletin

For further information, check number 45, on
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% 30 Day Guarantee

GONSET

Comm |l 2m <109
Comm || ém 109
Comm IV 220Mc 199
G-50 Xewr 225
200A 2m Xowr 249
902A DC Supply 49
901A AC Supply 49
SI0A 6m Xcvr 249
212A DC Supply 49
911A AC Supply a9
913A 6m Linear 199
GR-212 Receiver 59
-66 Receiver 5
G468 Receiver 45
3-Way Supply IS
Thin-Pak 15
G-76 Xcwr | 25
G-76 AC Supply 75
G-76 DC Supply 15
G-77 Xmtr 54
G-77A Xmtr 75
GSB- 100 Xmtr |75
GSB-10] Linear 175
Supercejver (AS-IS) 10
Super 6  (AS-IS) 10
Super 12 29
HALLICRAFTERS

SX-24 Rec (AS-IS)S 25

>-38E Receiver 34
S-40B Receiver 49
SX-43 Receiver 69
5-53 Receiver 44
S-53A Recelver 49
SX-62 Receiver 125
Sx-71 Receiver 99
S-77 Rec AC/DC 39
S-85 Receiver 65
SX-96 Recelver 119
SX-99 Receiver 75
SX-100 Receiver |45
SX-101 Receiver 125
SX-101 Mk 1] | 39
SX-101 Mk LA |69
SX-101A Receiver |99

S-106 6m Receiver 29

SX-110 Receiver B89
SX-111 Receiver |34
SX-115 Receiver 325
SX-117 Receiver 249
S-118 Receiver 65

S-119 Receiver 19

S-120 Receiver 39
SX-122 Receiver 195
SX- 140 Receiver 69
CRX-| Recejver &9
CRX-3 Recelver 65
R-46 Speaker 8
R-468B Speaker 9
R-47 Speaker 9
HT-17 Xmtr(AS-1S) 45
HT-30 Xmtr 125
HT-31 Linear 125
HT-32 Xmtr 24

HT-32A Xmtr 275
HT-32B Xmtr 375
HT-33 Linear |99
HT-33A (conv to B) 275
HT-37 Xmtr 225
HT-40 Xmtr 57
HT-41 Linear 199
HT-44 Xcvr 275
MR-150 Rack 19
P-26 Supply 49
P-1S0AC Supply 75
P-150DC Supply 75
SR-150 Xcwr 325
SR-160 Xcvr 199
HA-| Keyer 49
HA-2 Transverter 125
HA-S VFO 49

HA-6 Transverter 99
HA-10 Tuner 15
ER'EJ :"f:'i'l" ;}9
HAMMARLUND

HQ- 100 Receiver $ 99

HQ-110 Receiver |I9
HQ-110A Receiver |59
HQ-1 I0AC Rec 169
HQ- 129X Receiver 75
HO- 140X Receiver 99
HQ-170 Receiver |89
HQ-170C Receiver (99
HQ-170A Receiver 265

HQ-170AC Rec 275
HQ-1T0AC/VHF 299
HQ-1B0C Receiver 149
HQ- |BOAC Rec 295
S- 100 Speaker 9
S5-200 Speaker 12
SP-600-JX Rec 175
HX-50 Xmtr 199
HX-500 Xmtr 225
HEATHKIT

HR-10 Receiver $ 39
HR-20 Receiver 89
Mi-1 Xmtr 45
MR-1 Receiver 49
RX-] Recelver 149
XC-6§ Converter 29

QF-1 Q-Multiplier 4

DX-20 Xmtr 24
5'3':-35 xXxmer 29
DX-40 Xar 34
DX-60 Xmtr 59
DX-100 Xmtr 75
DX-100B Xmtr 99
TA-1 Xmtr 125
SB-10 SSB Adaptor 69
HX-10 Xmtr 199
HX-20 Xmtr | 49
HW-12 75m Xcvr 99
HW-22 40m Xcvr 9
HW-32 20m Xcvr 99
S8-300 Receiver 255
YF-1 VFO |7
HG-10 VFO 29
Six'er 34
Two'er 39
HW-10 Shawnee 169
HX-30 6m Xmtr 175
VHF-] Seneca |59
HP-13 DC Supply 35
HP-20 AC Supply 25
HP-23 AC Supply 35
MP-1 DC Supply 25

UT-1 AC Supply 19

HO-13 HamScan 49
JOHNSON

Adventurer $25
Challenger 59
Viking | 49
Viking I 15
122 VFO |19
Ranger | 95
Ranger || 175
Valiant | | 45
Valiant || 249
SSB Adaptor | 49
500 (4-400A) 375
Pacemaker |49
Invader 2000 549
Courier Linear 139
6N2 Conv(i4-18) 29
6N 2 Xmtr 89
EN2 VFO 29
Mobile Xmtr{AS-1S) 25
Mobile VFO(AS-IS) 15
KNIGHT

R-55 Receiver € 39
R-55A Receiver 44

page 110

¥ Full Credit Within 6 Months on Higher Priced
¥ Order Direct from this Ad !

R-100 Receiver 59
R- |00A Receiver 49
T-50 Xmitr 24
T-60 Xmtr 34
T-150 Xmtr 59

V-44 VFO (AS-1S) 9
X-10 Calibrator 5

NATIONAL

SW-54 Recejver S$ 25

NC-57 Receiver 49
NC-60 Receiver 39
NC-98 Receiver 69
NC-105 Receiver 75
NC-109 Receiver 79
NC-12]1 Receiver 75
NC-125 Receiver &9
NC-155 Receiver 99
NC-173 Receiver &9
NC-188 Receiver &9
NC-240D Receiver 25

NC-270 Receiver |25

NC-300 Receiver |49
NC-303 Receiver 249
2m Converter 29
220Mc Converter 24

Converter Cabinet 17
XCU-27 Calibrator 15
XCU-300 Calibrator 12

NTS-1 Speaker 9
NTS-2 Speaker 12
NTS-3 Speaker |4
NCX-3 Xcwr 199
NCXA Supply 5
NCXD Supply 75
NCL-2000 Linear 425
P&H

L A-400 Linear S 75
LA-4008 Linear BS
LA-400C Linear 99
&-150 6m SSB Conv 99
POLYTRONICS

PC-6 Xowr $195
PC-628 225
RME

4300 Receiver S 75
4301 SSB Adaptor 39

4302 Speaker 9

4350 Receiver 99
4350A Recejver 109
6900 Receiver 145
VHF-152A Conav 34
SBE

SB-33 Xcwr $175
SB-34 Xcvr 275
SB2-DCP Inverter 35
SB3.DCP KW Inv. 125
SB2-LA Linear | 49
SINGER

PR-| Panadapter $ 99
SONAR

20M Monobander SI125
AC-10 ACSupply 75
DC-10 DC Supply 75

MW-4 Marine(AS-IS) 25

SWAN

SW-120 Xewr $125
SW-140 Xowr | 25
SW-117 AC Supply 65
SW-12 DC Supply 75
SW-240 Xcvr 199

SW-117C AC Supply 65
SW- 1178 AC Supply 65
SW-12A DC Supply 75
SW-350 Xcwr 295
SW-117C AC Supply 69
SW-117XC AC Sup 75

TECRAFT
TR20/50 6m Xmtr $ 34




LOBK your low Monthly Payment
AFTER JUST *5% DOWN

350 10-80m Transceiver......ceveees (14.98)$420.00
400 10-80m Transceiver less VFO....(14.98) 420.00
250 Transceiver for 6 Meters ........ (11.55) 325.00
Mark | Linear — less tubes .......... (16.97) 475.00
Two 3-400Z Tubes for above.......... (2.27) 68.00
405 MARS Oscillator - 5 fixed channels (1.44) 45.00
406B Miniature Phone Band VFO...... (2.52) 75.00
410 Full Coverage VFO.....covvvvnnn (3.25) 95.00
| I7XC 117v AC Supply w/cabinet & spkr(3.25) 95.00
230XC As above, but for 230 volts ....(3.61) 105.00
117XB 117v AC Supply only — less cabinet

& spkr. (normally used with 400)..... (2.52) 75.00
230XB As above, but for 230 volts ....(2.88) 85.00 l l
14-117 12vDC Supply w/cable ........ (4.51) 130.00 oo ”o arr er
14-230 As above, but w/230v Basic sup(4.87) 140.00 ’
117X Basic AC Supply ONLY......... (2.16) 65.00
230X Basic AC Supply ONLY......... (2.52) 75.00 The Best Deals (Trade or No Trade) on
::iPI 1; Dch Hﬂﬁ“t:E &PCE'J'E g 3-3”&1 ?’5.03 New Swan Equipment are being made at

s above, but Positive Ground .. (2.34) 0.0
Cabinet, Speaker & AC Line Cord ..... 30.00 AMATEUR ELECTRONIC SOFFLY
|17v or 230v Line Cord (specify)...... 5.00
8' Power Supply Cable w/Jones Plug.. 3.00
VRS TIEETIENER & i carsnroiseseses 35.00 GET OUR
SSB-2 Selectable Sideband Kit for 350.. 18.00 DEAL TODAY!
22 Dual VFO Adaptor for 350 & 400. ﬁgg
|00kec Calibrator Kit for 350 .......... .
500kc Calibrator Kit for 250 .......... 19.50 Use Handy
|0m Full Coverage Kit for early 350’s.. 15.00 Coupon
55 Swantenna — Remote Control....... (3.25) 95.00 Below
45 Swantenna — Manual......c0 vvvens (2.16) 65.00
Deluxe Mobile Mounting Kit....... ... 19.50
RC-2 Remote Control Kit.....ocoveues 25.00 Terry Sterman. WODIA Ry Graniar IKOKHW
Proprietor Mer. Mail D.rde-r Sales

The payments shown above are for a 36-month time-payment
plan with $5.00 down. The minimum total order that may be

financed for 12 months is $60.00; for 24 months -
for 36 months - $180.00.

a 105-day pay-off option!

$120.00;
NOW' Qur time-payment plan offers

SUPPLY

4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone (414) 442-4200

B To: AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216 C

| am interested in the following new egquipment;

| have the following to trade: (wnat's your deal?)

Ship me the following New Equipment:

MILWAUKEE STORE HOURS: Mon & Fri-9 am to 9 pm; | enclose § | will pay balance (if any)
Tues, Wed, Thurs-9 am to 5:30 pm; Sat-9 am to 3 pm
COD | year Z years 3 years

IMPORTANT! — Be sure to send all Mail Orders and
Inquiries to our Milwaukee store, whose address is Name
shown above. VISIT — Please do not write the fol-
Inwm_g Branch stores — they are set up to handle Address
walk-in trade only-

ly
CHICAGO, ILLINOIS ORLANDO, FLORIDA RB“"
6450 Milwaukee Avenue |9 Azalea Pk. Shpg. Ctr. State -
Phone (312) 763-1030 Phone (305) 277-823| P

] Send Reconditioned Equipment Bulletin
T L L L LY K e

number 46,

CHICAGO & ORLANDO STORE HOURS: Mon, Wed,

Thurs »
Sat- |10 am to 4 pm

= h‘l"l"i

12t 9pm; Tues & Fri- 12 to 5:30 pm;

F'or further information, on page 110
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CQ ANTHOLOGY |

We've looked back through the years
1945-1952 and assembled all in one
place the articles that have made a
lasting stir. The issues containing
most of these articles have long ago
been sold out and are unavailable.

ANTENNA ROUNDUP

A common denominator for all ham
stations is the antenna. Here at last
is the cream of antenna information
packed into a 160 page book. Forty-
seven information-packed articles that
will dispel much of the mystery sur-
rounding antennas.

See Page 103 May issue for ANTENNA
Roundup I1.

CQ ANTHOLOGY Il

Top favorite CQ articles from 1952 to
1959 . . . including some you may
have missed . . . compiled into one
new information-packed book! No
more need to try to locate sold out
back copies of CQ. This Anthology
includes past articles of lasting inter-
est to every amateur radio enthusiast.
Over 250 pages of text. Over 75 differ-
ent articles. A definite Must for your
shack!

SIDEBAND HANDBOOK

Written by Don Stoner, W6TNS, who
was almost one full year in the prep-
aration of this terrific volume. This is
not a technical book. It explains side-
band, showing you how to get along
with it . . . how to keep your rig work-
ing right . . . how to know when it
isn't . . . and lots of how to build-it
stuff gadgets, receiving adaptors, ex-
citers, amplifiers,

VHF FOR THE RADIO AMATEUR

If you are, or are planning to be a
VHF operator, you can’'t afford to be
without this dynamic new handbook
written especially for you. Filled from
cover to cover with all new and origi-
nal construction material presenied
so you can understand it. Written by
Frank C. Jones, W6AJF, nationally
acclaimed for his VHF pioneering.

SURPLUS SCHEMATICS

This is a book literally loaded with
schematics for all the currently popu-
lar pieces of surplus gear. Most ama-
teurs are well aware of the problems
encountered in purchasing seemingly
inexpensive surplus units, only to find

CQ LICENSE GUIDE

212 pages of everything the Amateur
must have to get his license and
progress toward the general class
ticket. Plus many additional pages of
vital information for the ham operator.

THE NEW RTTY HANDBOOK

A treasury of vital and “hard to get”
information. Loaded with equipment
schematics, adjustment procedures,
etc. A valuable asset to both the be-
ginning and the experienced RTTY er.
Special section in getting started, all
written by Byron Kretzman, a well
known authority in the field. First
ﬂ”némg sold out. Second printing on
and.

MOBILE HANDBOOK

This new Mobile Handbook by Bill Orr,
WESAI, has been getting raves from
top experienced mobile operators.
Written for advanced, as well as be-
ginning mobile operators, much of
this information cannot be found
anywhere else. This is NOT a collec-
tion of reprints,

14 Vanderventer Avenue

CQ ANTHOLOGY Il
ANTENNA ROUNDUP #1
ANTENNA ROUNDUP 2
SIDEBAND HANDBOOK

SURPLUS SCHEMATICS
CQ LICENSE GUIDE . ... .
“NEW RTTY HANDBOOK"
MOBILE HANDBOOK

SHOP & SHACK SHORTCUTS

UNLIGHTED GLOBE ..
ATLAS N
CODE RECORD

SSB LOG SHEETS (100)
HAM’S INTERPRETER

TVI HANDBOOK s
BINDER—YEAR WANTED
DIODE SOURCE BOOK
USA-CA RECORD BOOK

R O (e

VHF FOR THE RADIO AMATEUR

ELECTRONIC CIRCUITS HANDBOOK

SURPLUS CONVERSION HANDBOOK

REGULAR LOG SHEETS (100) ...

TECHNICAL BOOKS

Port Washington, L.I., N.Y. 11050

CQ ANTHOLOGY I ..................c.cceooee...... . 92,00

. 3.00
- 3.00
4.00
3.00
- 3.50
- 2.50
PR 8
- 3.95
2.95
- 3.00
3.95
3.00
19.95
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. 3.50
1.00

- 1.00
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COWAN PUBLISHING CORP. Book Div.
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*New York City and State residents must udi_d
sales tax applicable to your area.

SIRS: My check (money order) for $
is enclosed. Please send the following items to:

that no schematic diagram is avail- Name -

able. Trying to figure out the circuitry

cold turkey can be many-times more Address

difficult than the most involved puz- ‘

zle, and purchasing a single instruc- City Zone State

tion book can run as high as $%3.50. e e T i e e e R TS e Sl b
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You say your taxes were raised?

You missed three payments on
your Jaguar XK-E?

You had to turn in your
Playboy Club Key?

Your salary was cut?

You say the F.C.C. has expressed
interest in your four different
calls?

You say food is so expensive it's
cheaper to eat money?

You say you invited your boss to
dinner and during the soup
course the finance company re-
possessed your furniture?

You say your XYL backed the family car out of the garage after you backed
it in the night before, and now you can’t get to the Newsstand to get your
monthly copy of CQ?

HOLD IT!!

While we are in no position to alter the tax structure, give you a raise, or
sway the F.C.C., we can save you a pile of cash on CQ! So drop that anchor,

pick up a pen and dash off a CQ subscription right away!

1 yr. | PAY ONLY $ 5.00 ... .. a saving of $ 4.00
2 yrs. | PAY ONLY $ 9.00 ... a saving of $ 9.00
3 yrs. | PAY ONLY $13.00 a saving of $14.00

And now with all this newfound money at your disposal, you can
begin to really live again!
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BY URB LE JEUNE3* W2DEC

Ted Thorpe Fund

Letter from Gay, W4NIJF, Virginia Century
Club: “, . . We thank vou profusely for vour
club’s contribution to the Ted Thorpe (ZL2AW]J)
Fund. A letter has just been received from Mrs.
Thorpe proclaiming her deep appreciation for
what you are and have been doing . . . Please
help by taking this up on the air and maybe we
can produce a real nest egg for the children be-
cause they are the ones who are going to suffer
in the long run. . ..”

If you still have not sent a contribution to
this worthy cause, please do so now. W4NJF's
address is 421 Saddle Rock Road, Norfolk, Va.
23502.

Here and There

FWS8 Wallis: Robert, FWSRC, is almost a Sun-
day regular at 0700 oMT on 14241 kc. (Tnx
LIDXA).

HL Korea: Chuck, HLITS, is active on 14235
between 1300 and 1800 amT, Operation is per-
mitted only every third day. (Tnx WA6PQI).
KC6 Western Carolines: KC6BO on Palan
14305 kc at 0830 gMmT. (Tnx LIDXA).

KH6 Kure Island: WATEZW/KH6 active on
14315 kc at 0445 gMmT. (Tnx LIDXA).

KJ6 Johnston Island: KJ6DA is now QRT after

10,000 QSOs. His QSL Manager, Jessie,
WAGOET. sent out over 3000 cards. (Tnx
WAMWG ).

KS4 Swan Island: WA9LCY was erroneously
listed as QSL Manager for KS4AB a few months
back. Sorry.

LU South Orkneys: LUI1ZG has been active on
21251 k¢ c.w. around 1700 gMT. (Tnx VERON).
MP4T Trucial Oman: MP4TBO and MP4TBV
will be on almost nightly either hadling the pile-
up themselves or having Ray, VS9ARYV, emcee
for them. They will be on 14198 at 2200 to 2300
GMT. (Tnx LIDXA).

OK Czechoslovakia: The rare OK4 prefix is now
active. OK4CM is Michael, OK3CM, operating
aboard the M /S Bognice. He uses 3505, 7010,
14020, 21040 mostly between 2000 and 2300
oMT. QSL via OK3UL. (Tnx OK3EA and
OK3UL).

OY Faroe Islands: OY7ML advises that OY7U
and OY2G are pirates. OY2YL, OY3H and
0OY7) are newly licensed. OY7YL is first licensed
Yi.

TNS Congo Republic: Stan, TNSAF, has been

*hox 35, Hazlet, New Jersey 07730,
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I'he following certificates were issued between

the period from May 6th, 1966 to and including
June Sth, 1966:

CW-PHONE WAZ

r o<, S DL3VR 2290 W2LJX
SEON o WIOLNQ 2291 .. . DLICR
BB - v9 550 VAIDF . 2292 ........WI1GTO
R < v P UBSLU 2293 ........ K100J
2287 UBSDQ 2294 ........ TF3EA
2288 ) | ) D v . SHERER DIJ2ZA)
2289 DM2ATD
TWO-WAY SS5B WAZ

. Rl Yy VS6A) 0L .. LLIDY

O g UA3FU L ey DISEG

400 ...... JAIFHK 1 2 R WSAJY

CW WPX
f 7 UD6BW Tl Glp s amas ON4CE
27 .......UW9WB BRI ov v etew o8 UA4ZA
PHONE WPX
B30 sasianass K1INO
SSB PX
B3 isssaes UAPEK B (e as % WA4HOM
MR ooiinsaa UAIIG 246 ...... WEWAH
100 TWO-WAY SSB
489 ........UAICX

quite active on 14055 kc starting at 2000 GMT.
(Tnx LIDXA).

TU2 Ivory Coast: TU2AM, 21385 at 1730 GMmT.
TU2BA, 14130 at 0800 aMT. TU2AN, 14323 at
0630 GMT. (Tnx LIDXA).

VK# Macquarie Island: Colin, VKOMI, active
most weekends around 14050 kc between 0430
and 0600 GMT. (Tnx LIDXA).

VP8 Falkland Islands: John, VP8CW, on 28,600
s.s.b. at 1800 gMT. (Tnx LIDXA).

VS5 Brunei: VSS5JC, a newcomer, may be
worked on 14035 kc at 1600 omT. He 1s ex-
G3DPS/ZC4AXX. (Tnx LIDX A).

VS90 Sultanate Of Oman: VS90C is QRV every
Saturday starting at 2100 gmT. He transmits on
14195 kc and listens on 14203. Occasionally
QRYV during the week at 0100 gMT.

XVS Viet Nam: KIYPE/XVS will work Ws
after he finishes skeds which is about 1220 GMT.
Usually on 14270 kc. (Tnx NEDXA).

YS El Salvador: Tom, YSITHM, is active daily
on one of the following frequencies: 14250,
14290, 14050, 21350, 21150 or 28800 kc. He
promises 100% QSL.

ZS8 Basutoland: Ulli, ZS8L, is quite active on
|5 and 20 meter s.s.b. He prefers 21400 or 21420
about 16-1800 gMmT and 14105 or 14110 about
O8-1000 oMmT. (Tnx LIDXA).

QTHs and QSL Managers

ELZD-Richard G. Miller, 860, 1955 Comm Saq.
Box 98, Monrovia, Li- APO San Francisco,
beria, 96529,

KB6CB—via K6JA)
KB6EPN—via K6JAJ
KW6EL—via K6JAJ
KW6EM-—via K6JAJ
KR6BD—via K6JAJ
OKIAPN—via WA4UOE
OK4ACM—via OK3UL, Jo-

EP3IAM—-Armin H.Meyer,
American Embassy,
APO. New York 09205.

ET3IAC—via WANIJF

FG7XX~—-via KSAWR

GDSACI—-via W6RGG

GMSAAl—-via WASZE

HL9YTH—-via K1IERT sef Straka, Box 44,
HRSMR/2—-via WERQEO Malacky, Czechoslova-
KoK /KG6—via K6JIC kia.

KATAR = John S. Law- ONANM/LX —via K2MYR
rence, CMR #1, Box PI2MI—-via VEIEUU

[Continued on page 100]
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BY ED HOPPER* W2GT

r I Y HE “Story of The Month” is about “Otts,”
KS8CIR. Awards issued: Victor. WOGYM
earned USA-CA-2500:; Jim, WA4AMGC

received USA-CA-2000 Award endorsed All

§.8.b.; Curt, WA4EBE who received #1 USA-

CA-500 issued to a Novice in 1962, earned

USA-CA-1000 and USA-CA-1500. Big Mike

(Bertha), WA4BMC received USA-CA-1000

Award and will she have a BIG signal on 7 mc¢

now! Fletcher, W4DRK earned a USA-CA-500

Award endorsed mixed and Tom, WB6KIL re-

ceived a USA-CA-500 Award for All A-1 oper-

ation.

Oscar "Otts’’ Beyer, Jr., KBCIR
Holder of #3 USA-CA-3000 Award

“Otts,” as he 1s popularly known, is a con-
tractor and has built about 250 small homes in
the last 18 years. For the past 15 years he has
lived on a small lake called Pottawattomie a few
miles outside Grand Haven, Michigan, right
smack dab in the middle of 10 acres. This would
seem like an deal setup for an antenna farm, but
because of the amount and size of the oak and
pines, he is restricted almost like a city dweller.

The family includes Wife, Lorraine, “Lorie,”
KS8CTY, a daughter now in college and a
younger son.

Otts interest in amateur radio started indi-
rectly through his daughter. When she was in
grade school, she became acquainted with a very
intelligent young man, he was blind as is she. He
was an amateur radio operator and secured his
license at the ripe old age of 14. This would not
be very outstanding except you must realize the
difficulty of a blind person passing the theory and
code tests. This young man’s ability to hold an
entire QSO and at its conclusion to log in braille
the starting and finishing time (they have braille
watches) and all the other interesting and per-
tinent information is unbelievable and it is not
unusual for him to have a round table on c.w.
keeping full data on 4 stations and at the con-
clusion to fill out a complete log perfectly.

*103 Whitman St.. Rochelle Park, N.J. 07662.

COUNTY HUNTER NETS

12001800 emT 7223 5.5.b,
1800-2400) GmT 14295 5.5.bh,

D 2(N)- GMT 3947 s.5.bh.

C.W.

Mon-Tues-Fridavy 1700-2000) esmT1 TDAS
Fues and Thursday 2300- aMT 7035

USA-CA HONOR ROLL

2500 1500 WA4EBE 100
WBGYM 15  WAMLEBE 48 500

2000 1000 W4DRK ....... 570
WAAMGC ... .28 WA4BMC 99  WBGKIL 371

But this story is about Otts, so back to him,

Otts is a member of the Muskegon Area Ama-
teur Radio Council, a fine club and the instigator
of the Michigan Week Amateur Radio Award.
Otts was instrumental in securing the simplified
address for sending QSLs for this award—The
Governor’s Office, Lansing, Michigan (makes no
difference who might be governor at the time).

It seems that he gets involved in everything,
even helping with communications for air races
—see photo page 65, CQ, January 1966, He was
one of the originators of the County Hunters Net
on 7223. This has now blossomed into a CHN
on 14295, 3947 and a new c.w. CHN on 7035
5 week days from 1700-2000 amT with K3IWWP
and WASEOH as net controls.

K8CIR has about 350 amateur radio awards
and certificates including 3 service awards and
he spends at least one evening each week on
the Novice bands trying to help these new hams.
Another favorite activity is mobiling, and on
one trip K8CIR traveled 1300 miles and made
500 contacts and he went over 11,000 miles DX-
peditioning in one summer. He has traveled
through all but one Michigan county, made 2
complete trips around Lake Michigan and even
operated Maritime Mobile on the deck of the
Milwaukee Clipper and he had to pick a time
when one of the worst storms in years hit the
lake.

His two other hobbies are stamp collecting
and model trains, and he specializes in air mail
stamps, U.S. and Canada. Of course stamp col-
lecting and amateur radio go hand in hand, and
Otts has won honors with his fine collections.

As of this writing, Otts would like some leads
on help in getting Boise, Lewis and Oneida
counties in Idaho; Garfield in Montana; Emery
and Wayne in Utah; and Kauai and Maui in
Hawaii.

Otts won 3rd place at a Stamp Show.
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New awards. L. to r.
the K9YHB Worked Five
Members Award,
Worked Trumull County

Award (WTC), Worked
All Pomona Valley

Award (WAP-VA),

Space does not permit more details of his well
rounded amateur radio and associated activities,
but he sure is in there pitching and helping all
the time. For a look at K8CIR, equipment and
list of USA-CA Awards see photo page 79, CQ
November 1965,

Letters

David, KSMDX, writes, “There will be an operation
between August 25 and Sept. 3 by WA4AMIV and myself.
NoO exact place has been selected but rest assured that
several rare counties will be activated. Three of the sites
for our fixed portable operation under consideration are
Clingmans Dome, Grandfather Mt., and Whitetop Mt. in
Va. I also hold in some consideration Mt. Magazine, Ark.
NoO matter where we go, our operating frequencies will
be 3942, 3950, 7223, 14295, 14338, 14325, 21385 and 28.7.
No. c.w. frequencies listed but we will listen for c.w. at
any time and there will be c.w. operation but most of it
will be in testing the DX ability of the portable location.

I have all the logs as does W2GHK for Operation
Skytop Il in 1964 and Arnold, WA4MIV has all the logs
for Skytop I 1963. An s.a.s.e. will bring the needed QSL
to any who might have been missed. For this operation,
we cach will handle our own cards, so send s.a.s.e. to
Amold Constable, WA4MIV, 212 Stonecreek Road,
Smyrna, Ga. 30080 and David L. Thompson, KSMDX,
104 Dana Road, Natchez, Miss. 39120,

Mike, WB2PPE, writes, ““To the best of my knowledge,
I am the only active operator in Seneca County, N.Y.
I would be glad to arrange skeds on 80, 40 or 15, prefer-
ably on ¢c.w. and during weekdays, afternoon or evenings.
I am most interested in working Ark., Idaho, Kan., Miss.,
Mont., N.D,, Neb., N.M., Utah and Wash. which I need
for WAS, but I'm willing to arrange a sked with ANY-
BODY. Oh ves, I'd like to work KH6 and VE4. Write
Mike Hagen, 11, WB2PPE, R.D. No. 2, Box 233, Brewer
Road, Waterloo, N.Y. 13165."

Awards

Net Control Service Award: The Neighborhood Electron-
ics Club of Oak Park, lll. issues this award to amateurs
for having served as an official Net Control. Require-
ments: Furnish proof of having been an officially as-
signed or recognized control station for an organized
controlled net on at least 25 different half-days (a half-
day is equivalent to 4 continuous hours of operation as a
control station) on or after January 1, 1965. Proof may be
furnished by requesting a regular member of the net to
confirm control operation by submitting a statement to the
Awards Manager that includes call of control station,
date of control operation, duration of control operation,
name of net, net frequency and net days and times of
operation. See item (3) below for conditions governing
National and International Service Nets. Awards Man-
ager will notify the station qualifying for the award.
The award is limited to the following net operations:
(1). In case of v.h.f. nets, only one NC receiving credit
at any given time will be accepted. (2). In case of state-
wide nets, not more than two NC's during any given
period will receive credit. MHF nets on less than state-

Net Control Service Award NNJ SSB ARA Award
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wide basis do not count. Roundtable type nets do not
count. (3). For National and International Service Nets,
all officially assigned NC's may receive credit simul-
taneously providing the half-day period is covered by
each and confirmed by Master Control Station. Basic
award D—25 half-days; endorsement C—S50 half-days;
B—75 half-days; A—100 half-days. Basic award is $1.00
or 10 IRC. Subsequent seals: s.as.e., 10¢ or 1 IRC.
Note: Once Class A is won, one may start a 2nd or 3rd,
et¢. award with 50¢ fee for basic. No band/mode limi-
tations, No AOMB/M endorsements. TCR and MER
apply. Award Manager: Hector Otero, WASCNN, 201
North Harvey Ave., Oak Park, Illlinois 60302.

The Claremont Ham Club: WAP-VA Award: The Clare-
mont Ham Club of California is proud to announce
their Worked All Pomona Valley Award which is open
to all amateurs and s.w.ls. There are over 600 licensed
amateurs in the valley, of which ¥4 are active on all
bands and modes. There are no date restrictions. The
award is issued in 4 classes, plus the basic award and is
endorsed for c¢.w., phone, or mixed operation.

AREA BASIC D C B A
WI1,2, 3, 4,89,

KH6, KL7, VE. 3 5 7 9 ¥
WS, 6,7, 0. ] 7 8] 12 15
Calif. So. of
Kern-S.B. Co. 7 10 12 17 20
DX 2 4
V.h.f. under

150 miles 10 13
V.h.1. over

150 miles 3 5
S.w.l. uncont, 5 10

The cost of the award is $1.00 for U.S. (KH6,KL7)
and Canada. For DX stations no cost but postage
would be appreciated and for s.w.Ls, 75¢. For the basic
award send GCR list, cards will only be needed for
cases of no listing and any calls before 1962. For en-
dorsements W/K send s.a.s.e., others send s.a.e. and
IRC. Valid cities in the Pomona Valley include Chino,
Claremont, LaVerne, Mount Baldy, Montclair, Ontario,
Pomona, San Dimas, Upland. For any additional de-
tails send s.a.s.e. Apply to Claremont Ham Club, c/o
Tom Frenave, WB6KIL, 617 Purdue Drive, Claremont,
Calif. 91711.

The Worked Trumbull County Award: The Warren
(Ohio) Amateur Radio Association is happy to offer
this award designed to promote increased amateur radio
activity among and with Trumbull County Amalteur
Radio Operators, Send application and all correspondence
to Don Lovett, KEBXT, Awards Chairman, W.A.R.A.,
P.O. Box 809, Warren, Ohio 44484. Cost to W, K, and
VE amateurs is 50¢ all others will send 3 IRCs. Trum-
bull County applicants must submit actual QSL Cards,
all others will send GCR list and all must send list in-
cluding all log data. For each certificate or endorsement,
Trumbull County applicants must have 20 contacts with
other Trumbull County Amateurs, 10 of whom must be
W.A.R.A. members. Other W, K, and VE stations must
contact 10 Trumbull County amateurs including 3
WARA members, while DX applicants must contact
5 stations including 3 WARA members. A certificate
will be issued on each approved application but in order
to appear on the certificate, special endorsements must
be filed with the initial filing and each must contain at
least 259% new contacts. Initial endorsements are free,
but later endorsements will take the form of WTC
certificates and applications for these must contain
proper filing fees. Endorsements may be all one mode;

[Continued on page 104]
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Contest Calendar

BY FRANK ANZALONE* W1WY

Calendar of Evex.its

August 6-7 CQ VHF Contest
August 6-7 Ilinois QSO Party
August 13-15 WAEDC C.W.

Indiana QSO Party
Dale County Activity
New Jersey QSO Party

August 13-15
August 13-21
August 20-21
August 27-28
August 27-28
September 10-11
September 10-11
September 17-19
October 1-3
October 22-23

All Asia DX C.W.
WAEDC Phone

Pan American Contest
Washington QSO Party
Massachusetts QSO Party
CQ WW DX Phone

QRP QSO Party |

November 26-27

CO WW DX C. W,

CQ VHF Contest

Starts: 1:00 p.m. Local Time August 6
Ends: 8:00 p.Mm. Local Time August 7

Rules on this one appeared in last month’'s CALENDAR.

DARC WAE DX

C.W.—August 13-14 Phone September 10-11
Starts: 0000 gmT Saturday

Ends: 2400 amT Sunday

Rules in details and the WAE country list appeared
in last month's CALENDAR,

Logs go to: Dr. H. G. Todt, DL7EN, Chlodwigstr.
S5, 1 Berlin 42, Germany. Mailing deadline, September
15th for c.w. and October 15th for phone.

lllinois QSO Party
Starts: 1600 ¢MT Saturday, August 6
Ends: 2200 gmT Sunday, August 7
Activity in all 102 counties is promised for

the fourth annual Illinois QSO party.

Use all bands, c.w. and phone; a.m. and s.s.b. classified
as phone. The same station can be worked and counted
for QSO points on each band and each mode,

Exchange: QSO number, RS/RST report, state, prov-
ince or country. (Ill. stations, county).

Points: 1 point per contact for out of state as well as
Illinois stations who are permitted to work in state sta-
tions for QSO points.

Multiplier: Out of state, total QSO points multiplied
by number of Ill. counties worked. Illinois stations will
use States, Canadian provinces and countries as their
multiplier,

Frequencies: 3600, 3900, 7040, 7220,
21100, 21300, 28100, 28700 kc.

Awards: Illinois, single and multi-operator stations in
separate categories, with 1Ist, 2nd and 3rd place certifi-
cates. Out of state, a certificate for each State, VE call
area and country.

Logs: Must show: Date/time in 6MT, exchange sent
and received, band, mode and points. A summary sheet
with scoring and name and address in BLOCK LET-
TERS, and other information.

Mailing deadline is September 1st, to: Cliff Corne,
K9EARB, 711 West McClure Ave., Peoria, Illinois 61604,
Include s.a.s.e. for results.

Indiana QSO Party
Starts: 2200 gmT Saturday, August 13
Ends: 0000 smT Monday, August 15

*14 Sherwood Road, Stamford, Conn. 06905.

14080, 14300,

No, I didn’t goof. But evidently two separate
organizations in Indiana did, with two Indiana
parties within a month of each other. This one
organized by the Michigan City ARC i1s going
to have tough going bucking the WAE contest
on the same week-end.

Rules are the conventional state party type. Indiana
stations will send their QSO number, RS/RST report
and county. All others, their state, province or country.
Each completed contact counts 5 points. Final score,
QSO points times their respective multiplier, state and
provinces for Ind. stations, Ind. counties for all others.

Use all modes and bands, including v.h.f. Suggested
spots are 35 kc up from bottom of each c.w. and phone
bands.

Certificates to the top scores in each Indiana county,
state, province and country. And a plaque to the highest
scorer in the contest,

Mailing deadline is September 15th and vour logs go
to: MCARC, c/o Steve Malott, WA9IZR, 522 Miller
St., Michigan City, Ind. 46360.

Dade County Activity

Starts: 0001 EsT Saturday, August 13
Ends: 2359 est Sunday, August 21
This 1s not a contest but stations in Dade
County (Miami and vicinity) will be active dur-
ing this period which has been proclaimed
“Ham” Radio week.
Stations in the USA can earn a special certifi-
cate by working five stations, DX need only two,
Contacts can be made on any band or mode.
Send your report of stations worked, time/date,
RS/RST, etc. along with an s.a.s.e. to: North
Miami ARC, 776 N.E. 125th St., North Miami,
Fla. 33161.

New Jersey QSO Party

Starts: 2300 gMmT Saturday, August 20
Ends: 2300 gMmT Sunday, August 21
Use all bands and modes. The same station

may be contacted on each band and mode.

Exchange: QSO number, RS/RST and QTH. ARRL
section or country, county for N.J. (max. of 21).

Scoring: Multiply number of contacts by the N.J.
counties; N.J. stations will use ARRL sections and
countries for their multiplier.

Frequencies: 1810, 3530, 3900, 7030, 7250, 14075, 14275,
21100, 21300, 28800. Also v.h.f. bands.

Awards: Certificate to high scorers in each N.J,
county, ARRL section and country. Novice and Tech-
nician certificates will also be awarded.

New Jersey stations planning active participation are
requested to advise the EARA.

Mailing deadline is September 17th and logs go to:
Englewood Amateur Radio Ass'n., 303 Tenafly Road,
Englewood, N.J. 07631.

QRP QSO Party

Starts: 0200 gmT Saturday, August 27
Ends: 2300 6MT Sunday, August 28
QRP Radio International is a dedicated group
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Over 60% of listings
changed in only a year!

« Great Circle Bearings
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Chicago, . 606391

- of amateurs with a membership of about 3000
- who by their own volition, maintain the power
of their transmitters to below 100 watts.
Operation durimg thewr party s hmited to 20
| hours out of the 45 hour period. and all bands
and modes may be used. Contacts will be be-
tween members and non-members, as well as
between members.
‘ Exchange: QSO Nr., RS/RST., ARRL section
QRP member number (NM for non-members).
Scoring: Each contact 1 point, DX 5 points. VE KH6
| and KL7 considered DX. Multiply contact points by
different sections and countries worked, and again by
power multiplier if applicable. (1 watt—S5, 1 to 102,
11 o 20—1.6, 21 to 30—1.2).
Frequencies: 3540, 3855, 7040, 7260,
21040, 21300, 28040, 28540, 50350 kc.
Awards: Ist and 2nd place certificates in each ARRL
section and country for members and US/VE call areas
and countries for non-members.
Mailing deadline is September 30th and logs go to:
Bob Liggett, KETBR, 817 Springdale Drive, Charleston,
West Virgima 25302

All Asia DX

Starts; 1000 gmT Saturday, August 27
Ends: 1600 oMmT Sunday, August 28
We just received announcement of this contest
which has always been held the last week-end 1n
August. It 1s a c.w. only contest and rules have
been the same for the past six years. See C(
Aug. 1965 for rules.
Logs go to: JARL Contest Committee, P.O.
Box 377, Tokvo Central, Japan.

| CQ World Wide DX Contest

Phone—October 22-23 C.W.—November 26-27
Starts: 0000 amT Saturday
Ends: 2400 gMT Sunday

Rules will be the same as previous years and
will be given 1n detail in the next issue. How-
. ever, following is a brief rundown for the benefit
of our friends in remote areas:

1. All bands may be used, 1.8 thru 28 mc.

2. Contest exchange, RS/RS1 plus your Zone.

3. QSO point value: (a) 3 points between stations in
different continents. (b) 1 point between stations on the
same continent but in different countnies. (¢) Contacls
between stations in the same country are permitted for
Zone and/or country multiplier, but have NO QS50 point

value. (d) Exception: Contacts between stations on the
North American continent only will 2 points.

and

14065, 14260,

count 2
(This rule applies to stations in North America only.)

4. Your multiplier is determined by the number of
Zones and Countries worked on each band.

S. Final score: (a) Single band, Zones plus Countries
multiplied by QSO points. (b) All Band, the sum of
the Zones and Countries from each band multiphed by
the total QSO points from all bands.

6. Competition is in three divisions: (a) Single
operator. (b) Multi-operator, Single Transmitter. (c)
Multi-operator, Multi Transmitter.

7. Single operators have the option of operating on
all bands or on a single band. Multi-operator stations,
however, are judged on all band operation only.

The definition of a Multi-operator, Single Trans-
mitter station is one in which onlv ONE signal is
on the air at the same time. In Mulu Transmitter opera-
tion, all bands mayv be activated at the same time, how-
ever only ONE signal is permitted per band.

These rules in detail and a list of 10 Trophies
donated by prominent hams, as well as official
log forms and summary sheets are available
from CQ. Include a large self-addressed enve-
- lope with sufficient postage or IRC’s with your
| [Continued on page 99|
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 Propagation

BY GEORGE JACOBS,* W3ASK

ROPAGATION conditions on the h.f. bands
Pduring the spring months were observed

to be considerably better than originally
predicted. More ten meter openings took place
than expected, and the 15 meter band opened
to more areas of the world, more frequently and
for longer periods of time than originally fore-
cast. Although excellent world-wide propagation
conditions were forecast for 20 meters, observed
conditions seemed to be even a bit better, with
the band open 24 hours, day after day. A sharp
rise in sunspot activity is probably responsible
for these improved conditions.

Typical summertime shortwave radio propa-
gation conditions are forecast to continue
through the month of August. Some fairly good
10 meter daytime openings are expected on
north-south paths to Latin America, Africa and
Australasia. An occasional east-west opening
may be possible towards the end of the month.
Good DX openings to many areas of the world
are predicted for 15 meters during the daylight
and early evening hours. Signal levels are ex-
pected to be exceptionally strong during many
of these openings. Twenty meters is expected to
be the optimum band for DX to most areas of
the world during August. Peak conditions are
forecast for the period shortly after sunrise, local
time, and again during the late afternoon and
evening hours. During many days of the month,
the band should remain open around-the-clock.

Despite seasonally high static levels, fairly
good DX propagation conditions are forecast for
40 meters during the night hours. Some DX
openings should also be possible on 80 meters
during the hours of darkness. Not many DX
openings are expected on 160 meters, due to the
high static level and the short hours of darkness
during August. Some may occur, however, dur-
ing the hours of darkness and at sunrise.

This month’s column contains a detailed
propagation forecast to DX areas of the world
for use during August and September, 1966.
Instructions for the correct use of this data ap-
pear directly below the “Last Minute Forecast”
at the beginning of this column. For a detailed
forecast of short-skip propagation conditions ex-
pected during August, over distances ranging
between approximately 50 and 2300 miles, see
the CQ Short-Skip Propagation Charts which
appeared in last month’s column.

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

LAST MINUTE FORECAST

Day-to-Day Conditions and Quality for Augusi
Forecast Rating & Qualiiy
Days (4) (3) (2) (1)

Above Normal: 34, 13, 25,
30 A A-B B-C C

Normal; 1-2, 5-8, 10-12, 14-
16, 18-20, 23-24, 26-27, 29 A-B B-C C-D D-E

Below Normal: 9, 17, 21, 28 C C-D D E
Disturbed: 22 D D-E E E

How To Usg THESE CHARTS

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

1—Enter Propagation Charts on following pages
under appropriate band and distance or geographical
area cﬂfumns. Read predicted times of band open-
ings 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 10 open during
each month of the forecast period. The higher the
raling. the more frequent the opsning, 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 propagation con-
ditions in terms of Above Normal (WWYV rating
higher than 6): Normal (WWV 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 open-
ing with strong, steady signals; B—good opening,

moderately strong signals, little fading and noise;
C—fair opening, signals fluctuating between moder-
ately strong and weak; D—poor opening, signals
eenerally weak with considerable fading and noise;
E—poor opening, or none at all.

4—This month’'s DX Propagation Charts are based
upon a transmitter power of 250 watts c.w.; 500 watts
s.8.b., or 1000 watts d.s.b. into a dipole antenna a
quarter-wave above ground on 160 and B0 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, re-
ception quality shown in the “Last Minute Forecast”
will improve by one level; for each 10 db loss, recep-
tion will become poorer by one level

5—Local Standard Time for these predictions is
based on the 24-hour system.

6—The Eastern USA chart can be used in the 1,
2.3, 4, 8, KP4, KG4 and KV4 amateur call areas;

The Central USA Chart in the 5, 9 and @ areas, and
the Western USA Chart in the 6 and 7 areas. The
Charts are valid through Aug. 31, 1966, and are pre-
pared from basic propagation data published monthly
by the Institute For Telecommunication Sciences And
Aeronomy of the U.S. Dept. of Commerce, Boulder,
Colorado

V.H.F. lonospheric Openings

One of the year’s most prolonged and intensive
meteor showers, the Perseids, is expected to take
place during August. The shower should begin
during late July, and reach a peak during mid-
August. The ionization produced by this shower
is expected to make possible numerous meteor
scatter openings on both 6 and 2 meters.

Some fairly good 6 meter short-skip openings
should be possible during August as a result of
sporadic-E ionization. These openings generally
take place over distance of between approxi-
mately 750 and 1300 miles. During periods of
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ONE MORE TIME

Volume | was a sellout.
Here’s your chance to get in
on the follow-up to the Elec-

&-jf ic Circui dbook!
E L E C T R, O N I Dk tronic Circuits Han
' : Tom Kneitel, K2AES, has dug uf
C I R, C U I T S 158 more electronic projects aimed

at making life in ham radio a snap.
H AN D B O O K Included in Volume Il of the Elec-
_ tronic Circuits Handbook are trans-
- mitters (1 watt to a kilowatt), re-
ceivers, power supplies, modulation
devices, test gear, QRM killers, modi-
fications to commercial gear, moni-
tors—all this plus a special added
BIG VHF section. There’s something
here for every band from 160 meters
to 1296 mc/s! Keep it around the
shack to get you out of that sudden
panic when the radio store is closed
and all you can rely upon is the
overflowing junk box. How many
books will give you a poor man’s 40
or 80 meter transmitter while simul-
taneously solving the problem of
what to do with that 117N7GT that
you've had lying around for ? years?

Quick, send $3 and we'll rush you

an early copy of Electronic Circuits
Handbook, Vol. Il

Te:hn u:ni

COWAN PUBLISHING CORP., BOOK DIVISION l
14 Vanderventer Avenue

Port Washington, L.I., N.Y. 11050

Gentlemen: Enclosed is $ _for copylies) |

of the brand new ELECTRONIC CIRCUITS HANDBQOK
Volume Il. Please rush me one of the first copies hot off
the press!

*New York City and State residents must odd sales tax applicable to
your area.

Name (e e L 2o
Address

City State L Zip
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CHARLES J. SCHAUERS,* W6QLV

HE questions and answers you
see iIn HAMm CLiNic are those
gleaned from your letters and
cards. Your confidence is respected so
we print no names or calls,

We select questions for publication
on the basis of possible overall general
interest. When we receive the same question
from more than 10 readers and the question has
not appeared before we give it publication pri-
ority,

Make your questions brief and to the point
but include sufficient background information so
that we can answer properly—especially ques-
tions on troubleshooting,

Questions

Marine Mobile—"1 just acquired a new boat (24
footer) in which I plan to install my newly ac-
quired Galaxy V transceiver. Any suggestions
that will help me on installation, operation,
etc.?”

Yes. First pick a good comfortable operating
location. You might consider using two locations
—one in the cabin and one on deck—the latter
for those calm balmy days. Next, use a good
vertical antenna located as far away from the
engine as possible, then make sure you have a
good copper ground plate. Before the set is
mounted (preferably on rubber shock mounts),
connect it and make checks for ignition noise.
You may have to do some special ignition sup-
pression work before the set operates properly.
I would suggest that you install both a.c. and d.c.
supplies, because when the boat is at dock, a.c.
power is generally available. Do cover your set
with a plastic covering when it is not in use—
this will help to minimize corrosion.
Hallicrafters SR-2000—"1 plan to buy a new Hal-
licrafters SR-2000 transceiver to take with me on
a 3 year job assignment in a South American

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

HaM cLINIC is a free technical question and answer
service provided exclusively by CQ. Every attempt is
made to answer each reader’s question as promptly
and accurately as possible. Occasionally, even HAM
CLINIC is stumped, but it rarely happens. Readers are

requested to enclose a stamped, self addressed en-

velope with their questions, to facilitate fast replies.
For extra fast service, write directly to: Ham Clinic,
c/0 Chuck Schauers, W6QLYV, 4 Lutzelmatte Str.,
Luzern, Switzerland. Enclose two IRC's. Normal in-
quiries: Ham Clinic, ¢/o €Q, 14 Vanderventer Ave.,
Port Washington, L.I., N.Y. 11050,
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country. I have chosen this set because it has §
bands, 2000 watts PEP input power and a vari-
able p1 network. Any recommendations?”

A couple. 1 hope you are going where you are

allowed 10 operate—Dbetter check this. Next, if
you can operate, you will have to observe trans-
mitter power limitations, I would suggest you
take along an auto-transformer and even pos-
sibly an a.c. voltage regulator for you will en-
counter various line voltages and various levels
of line voltage regulation.
Ham Satellite Channel-"Why doesn’t the ARRL
get into the forthcoming communications satel-
lite picture? I understand that in addition to
satellites we now have in space, within five years
there will be a large number of commercial
satellites in operation, What 1 have in mind is for
the ARRL and other national radio amateur
radio societies to provide a 2 meter relay channel
through subscriptions in one of the satellites.
What are vour ideas? Some of my friends say
I'm ‘off my rocker'.”

Well, let me tell you, vour idea is not as “far
out” as your friends think. With the proper
amount of money (through subscriptions from
the ham populace throughout the world) chan-
nels could be rented—perhaps not for 2 meters
but for other bands in the s.h.f. regions. Let us
hope that the “brains” and “doers” work out the
details and carry on from here. The possibilities
are limitless.

Apache Conversion—"1 have a Heath Apache
transmitter which 1 would like to rebuild for
higher power. What I have in mind 1s to remove
the a.m. speech and modulating components, put
in 8122 final tubes and beef up the power supply
but still retain the power supply and continue to
use my SB-10 s.s.b. exciter. What do you think?”

I think you have an overly ambitious project.
What you would like to do can be done, but
you would also have to replace final tuned cir-
cuits, use an outboard power supply for the
8122's (which will give you 1000 watts c.w. or
2000 watts PEP s.s.b. input) and make a number
of other changes. You lack space for an inte-
grated unit.

Drift and RTTY—"I recently acquired a used
RTTY setup. After hooking it up I made a few
short contacts and had a lot of fun. Later on I
contacted a friend of mine and he had no trouble
receiving me but I had a terrible time keeping
his signals tuned in. My receiver is a late model

Tme
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Fig. 1—A practical FET crystal oscillator for 7 mc using

the 2N2608. Part | of an excellent three part article

all about FET’s (Field Effect Transistors) appears in
this issve.




and seems stable enough for s.s.b. voice. What
should I check?”

First check your receiver again for frequency

drift. Next, ask vour friend to check his trans-
mitter frequency drift, If you are using a.l.c.
(which 1 doubt) in your receiving setup, check
this. Overheated components (even low fre-
quency ones) will cause drift.
Storing Tape—"I understand that when magnetic
recording tape (reels) are stacked on one an-
other that there is the possibility of one reel
magnetizing another, Is this true?”

No. Recorded tape should not be stored near

a.c. or d.c. magnetic sources, however. Ask your
informants what happens when a tape contains
two or more recorded channels! These do not
magnetize each other.
FET Crystal Oscillator—"Please publish a cir-
cuit uwsing a Siliconix 2N2608 field effect tran-
sistor (FET) given to me by a friend. I need
such an oscillator that will operate at 7 me.”

See fig. 1. This oscillator will work well. Be
sure to keep all connecting leads as short as pos-
sible. The coil can be air-wound or a permeabil-
ity tuned unit. If desired, the tuning capacitor
can be a variable unit and the value of the coil
fixed. The amount of r.f. output will depend on
the crystal (activity) and the voltages used.
GPR-90 and MR-4—"] have a used TMC GPR-
90 receiver and a MSR-4 s.s.b. adapter. 1 note
that when used together that I hear a high fre-
quency whistle, even with the GPR-90 r.f. and
a.f. gains turned down all the way. I do not hear
the whistle when using the GPR-90 alone. What
cooks?”

When the MSR-4 is connected to the GPR-90

it is connected to the latter’s i.f. output and the
GPR-90’s a.f. output 1s usually (wrongly) left
unterminated. This lack of termination causes
the GPR-90 a.f. amplifier to oscillate at a super-
sonic frequency. This then enters the MSR-4
and appears in the speaker connected to it as an
audio whistle. To cure this, simply terminate
the GPR-90’s a.f. output speaker terminals with
a 1 watt, 4 ohm resistor.
807 Tube Fluoorescence—"1 have an a.m. trans-
mitter which uses two 807’s as modulators, I note
that there i1s a purplish glow in each tube on the
inside of the glass bulb. The transmitter works
ok but I am worried about the glow. What is the
answer?”

Nothing to worry about as this seems to be

common with many 807 tubes and is a problem
of glass chemistry. The condition is not due to
gas. Gas i1s indicated when the glow is close to
and between tube elements. The glow you see is
due to glass fluorescence caused by stray elec-
tronic bombardment.
Vertical Radials—*"1 ordered and received an in-
expensive vertical antenna. The instructions with
it do not mention radials at all. Should I install
them or not?”

Yes, if you are so inclined. Six or eight wires
twice the length of the vertical can be installed
in shallow trenches and yvou will note improved
performance.

Fowr
Lingt

Fig. 2—Suggested rewiring for a telephone handset
with a push-to-talk switch, for use with amateur equip-
ment.

Surplus Queries—Ham CrLiNIC has stopped col-
lecting information on surplus equipment for a
number of reasons. We suggest that you direct
your queries to the SurpLus SIDELIGHT editor
rather than to us on late equipment.

Article References—We have assumed in the past
that when we receive 10 or so queries (see
above) asking for article references on the same
subject that even more hams are interested so
we researched the data and presented it in the
column. As a result, a number of hams who
wanted the data complained that some of our
references were unobtainable, so we will not
publish this kind of information in the future.
For information on back articles please write
to the editors of the magazines involved. If they
cannot help you then write to HAM CLINIC as a
last resort.

Novice Questions—"] am a Novice but I see little
usable information published in the magazines.
The information I see is usually who has what rig
and works who, or else is way above our heads.
How about publishing some questions from
Novices for a change?”

See next month's column—it will be devoted

to the Novice. Three of the questions above were
supplied by Novices. | believe HAM CLINIC helps
more Novices than it does Extra class hams. We
all have problems from the simple to the ex-
tremely complicated and no one has all the
answers. If you are a Novice, gentle reader, write
to us if you think we can help vou.
Backlash in Dials—SX-28A, etc.—"] recently ac-
quired an old SX-28A receiver and have a lot of
trouble with backlash with the dials (tuning
mechanism )—any suggestions?”

If that receiver has been used a great deal no
doubt there has been a lot of wear and short of
replacing complete tuning mechanisms there is
little you can do. New gears (in some tuning
assemblies) will solve the backlash problem, but
in others using pinch (friction) rim type drive
assemblies parts replacement can be a problem.
Quick Diode Check—"What is a good quick way
to check a power diode?”

This is a question from a Novice. A good ohm-
meter when connected to the power diode will
show a very low reading in one direction and a
high reading in the other direction. A shorted
diode will show a very low reading in both direc-
tions. An open diode will give an infinite reading.
To match diodes (approximately) choose diodes

[Continued on page 10]]
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SRS

BY GORDON ELIOT WHITE*

s I promised last month, this column will
A be a roundup of surplus Radioteleprinter
converters. I dealt with the Boehme 5-C
in July, and will now look at the AN/FCC-3 and
some of the military and commercial units be-
coming common on the surplus circuit. While
RTTY'ers can still build better terminal units
than they can buy, it is often handy to pick up
a ready-to-go converter to use for testing, or
as a first unit when you are just beginning RTTY.
I warned in the July column to stay away from
time-division multiplex units, a warning | want
to repeat. 1 went to quite a bit of trouble some
time back to collect a beautiful huge rack of
AN/FGC-5 equipment. The book was not im-
mediately available, and when 1 finally got a
manual I nearly cried. 1 had a fairly nice oscil-
loscope, but the rest of the beast was worthless
except as a six foot tall junk box.

To paraphrase the handbook, the FGC-5 sys-
tem uses a transmitter section which detects
TTY stop-start signals, stores them, adds a sixth
code element, actuating an electronic univibrator
which transfers the signal to a very accurately
calibrated distributor, in effect sampling each
signal pulse, and taking a small percentage of
the signal, then going on to the next channel
and sampling it, and so on. Ordinary RTTY
signals cannot be handled by the system, as
certain pulses in each character are added and
subtracted by the multiplexing process.

Time-division multiplex is commonly used by
the telephone companies for certain long-haul
circuits such as undersea cables where voice
traffic is carried. The ear cannot detect the fact
that it is hearing only bits of the voice on the
other end. You may have heard “flutter” or sim-
ilar distortions on long-distance lines: this is
probably a badly-adjusted multiplexing fault.
While it is certainly a useful method of putting
several TTY channels into a single circuit, its
complexity makes it a bit tricky for the military,
and useless to the amateur.

The FGC-5 was built by Teletype Corp., part
of A. T. & T., and is probably an adaptation of
some phone company gear.

As far as I know now, a majority of the multi-
plexing on tactical military circuits uses the
simpler frequency-division method. Narrow-
shift frequency shift keying is used, and the dif-
ferent audio tones simply combined as either an
a.m. or f.m. signal which is divided at the re-
ceiving end by very sharp filtering systems. You
might have eight 85-cycle channels in an audio
bandwidth reaching from 382.5 to 1657.5 c.p.s.

#5716 N. King's Highway, Alexandria, Virginia 22303,
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in a typical application, in this case the AN/
FCC-3.

Of course computer techniques are coming
along. The new Autodin, or automatic digital
terminals for the Defense Communication
Agency will store TTY traffic, encode it for se-
curity, and transmit it in bursts at 3.000 words
per minute. The companion Autovon, for voice
circuits, will someday do the same for voice
messages, eventually using pulse modulation to
“digitalize” voice traflic. For the present how-
ever, Autovon uses conventional voice tech-
niques. One wonders how digitalized voice will
sound. Certainly the “burst” technique would be
impractical there.

But I digress. Stay away from the AN/UGC-3,
another time-division unit.

The CV-2 is a facsimile receiving converter,
so is the CV-172 (NavShips 91394) and the
KY-44 is a FAX transmitting keyer. Not much
use for RTTY.

The CV-57 is a very nice i.f. type RTTY con-
verter. It usually comes in a rack with two con-
verters and the CM-14 comparator, for double
diversity operation. This system is known as the
AN/URA-6 (NavShips manual 91355). It re-
quires an input from a receiver i.f. falling in
the 395-470 kc range, although | have operated
a CV-57 satisfactorily with 500 kc and 200 Kkc
inputs. You must tune the input section t0 oper-
ate with your receiver, a fairly simple operation.

The converter “converts” the incoming re-
ceiver i.f. down to 40 k¢ for use in the discrim-
inator portion of the terminal, so tuning-up
means you have to adjust the CV-57's local
oscillator 40 kc above or below the i.f. of your
particular receiver.

The CV-71 is identical to the CV-57 but is
designed for an i.f. input in the 47.5 to 52.5 k¢
band. Many of these converters bear the CV-57
tag, but a look inside will reveal the low i.f. in-
put section. The entire low-band setup 1s known
as AN/URA-7. Same NavShips handbook num-
ber.

The converter operates off 117 volts a.c., and
has a built-in monitor scope with the flipping-
line display that I, personally, prefer to the +-
pattern. You must provide a local loop d.c.
supply for the CV-57, and CV-71. They have
the usual high-low, wide-narrow, tune-operate,
normal-reverse controls. The converters and the
comparators use the same keyer module, but
the power supply units are not interchangeable.
The keyers also put out on-off keyed audio tones
that are not generally used by amateurs, but at
least have some value in tune-up and testing.

The CV-60 is the audio version of the URA-
line. This unit looks identical to the CV-57 and
the CV-71. but takes an audio tone input. It will
accept shifts from 10 cycles to 1,000 c.p.s. Con-
trols are much like the i.f. units. So is the mon-
itor scope. The diversity system is the AN/URA-
8. and it uses the CM-14 comparator as well
(strapped internally for audio or i.f. as re-
quired). The NavShips number i1s 91339.

The CV-89 is the audio converter unit in the
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BRAND NEW CATALOG

World's "BEST BUYS" The brand new “Green Sheet” is hot off

in GOV'T. SURPLUS

Electronic Equipment

the press, chock full of bargains and great
buys. Best Prices on tubes of all kinds.

BUY NOW — While They Last! Send 10¢ for postage and handling.

RECEIVERS: BC-453 — BC454 —
Bl-455 — BC-603 — BC-348

TRANSMITTERS: BC-457/7T-20 — BC-458 — BC-696! Also:

Hams, come 1in and browse. We'll be
closed for vacation the last two weeks

BC-456 MODULATOR: BC-221 FREQ. METER — Many, of July.
Many others! Send today for new list

For CATALOG,

send 25¢ (coin or stamps) & receive 50¢ Credit on your | BARRY ELECTRONICS CORP.
order! Address Dept. CQ.

FAIR RADIO SALES

P.O. Box 1105 « LIMA, OHIO « 45802

[ LARGEST SELEETIBH IN UNITED STATES ™

AT LDWE?‘:T PRICES — 48 HR. DELIVERY SURPLUS WANTED

Thousands of freguencies in stock.

circuits. Refunded on first order. York 10

BRYS_TM.S_I 2400A Crystal D, Fort Myers, Fla. 33901 | | s U R PLUS WAN TED

512 Broadway, New Yeork, N. Y. 10012
Phone 212 WA 5-7000

Wwell pay you 'r" olutely Highest Prices for almo any

TFDEE’ include HCE 'U HC]E u | plece of e ]JIUH it 11 any condition. We'll trade also. We H pAY
| FT-241, FT-243, FT-171,
send 10¢ for catalog

in 24 hours L Z Iu send list, or f!]f., wne collect for quick
it .||1- i'.|T'l"i'|.T"l L&ETeE] 1 in al AN S HL ]'i:.‘ ‘L]u . .\I‘t‘*r
with oscillator UPM. USM. APR H -,, l RM. RT-66, 70 T-195. R-392 and the

ik SFIEE ELEETHD‘H'ES 1178 PARE '!."LI Bronx, New

1
| 4=

'LIBERTY ELECTRONICS WANTS TO BUY FOR CASH

Electron tubes and
| semiconductors

Most any type or guantity
Receiving, transmitting, special
| purpose, magnetrons, klystrons
We will make you an immediate
offer in cash.

Special sale

SP-600 Receiver $295.00
4CX1000A—New 120.00

For furt

Surplus communication and test egquipment

AN/GRC-3, 4, 5, 6, 7, 8, 10, 19, 26, 27, 46, VRC-12
AN/PRC-8, 9, 10, 25
Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes
Communications: AN/TRC-1, 24, 35, 36
Receivers: AN/APR-9, 13, 14, R-388A, R-274, R-390A, R-391, R-392, etc.
Indicators: 1D-250, 251, 387, 257A, etc.
Aircraft: AN/ARC-27, 34, 38, 44, 52, 55, 57, 73, 84
AN/ARN-14, 59, 67, 70
AN/APS-42, B1
AN/APN-3, AN/CPN-2A, AN/APN-84

Also: Tektronix, Hewlett Packard, Boonton, and General Radio
equipment, etc.

Liberty Electronics, Inc.
048 Broadway, New York, New York 10012, Phone 212 - 925 - 6000

her information, check number 32, on page 110
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AN/URA-8-A and -B set. The CV-89 is almost
identical to the CV-60 as far as the circuit is
concerned, but in some ways it is a little nicer
in details such as finish. The monitor scope is in
the center of the 4 » 19 inch front panel and
there 1s a variable shift control. 1 do not believe
either the CV-60 or the CV-89 is actually “bet-
ter” on the air. I find the CV-57 is as good as the
audio types at least following a good receiver
such as the Collins’ R-390-A/URR which has
good selectivity curves. The i.f. type converter
does away with b.f.o. drift problems at any rate.
The CV-57 and CV-71 units both include auto-
matic frequency control circuits. The CV-89
books, NavShips 91278, is very scarce.

The URA-8-A system has a slightly different
comparator, nomenclature CM-22 but it does
the same job as the CM-14.

One other point: the URA-6, -7 and -8 systems
use the 1Z2 rectifier tube in the power supply
section. This is an extremely fragile diode, it
costs about $5 in surplus, and has no practical
substitution. You might use a high p.i.v. silicon.
The 1Z2 is rated at 15,000 volts however.

As was pointed out in the rRTTY column a few
years back, you can get low-impedance i.f. volt-
tage from your receiver by winding about 30
turns of #24 enameled wire around the last i.f.
transformer winding. Ground one end and take
your i.f. off the other., You may have to touch
up that last i.f. trimmer after you put the shield
can back in place. This is a 20 minute job on
most receivers and shouldn’t affect the trade-in
if you do a nice job: put a BNC female con-
nector on the rear panel of the set for a pro-
fessional-looking job. A cathode-follower is
better, but the CV-57 will work very well with
the 1.f. taken as indicated above. I have modi-
fied two Super Pro's this way and have had no
regrets. You may notice a slight loss in gain
when the converter is attached, but increasing
the audio on most receivers will compensate
nicely.

The CV-62/U is a relatively straightforward
converter for FSK or make-and-break keying.
It is quite similar to the Boehme 5-C we de-
scribed last month, both in operation and in
physical appearance. This unit was made by
Radio Frequency Laboratories of Boonton, N.J,
The manual is Army TM 11-5524.

The CV-62 weighs in at 60 pounds, and cost
the government $8.60 a pound. The unit includes
a scope monitor and operates off 117 volts a.c.
power. It requires 600 ohm audio and will ac-
cept inputs from two receivers for diversity work.

The CV-81 “converter” is part of the AN/
FGC-5 system, which as 1 say, is relatively use-
less 1o the amateur. The CV-94 is the receiving
end of the FCG-5. Forget 1t.
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Fig. 1—Front view of AN/FCC-3 receiving

converters R-525 through R-536. The TH-

21/UC converter-keyer looks much like the

FCC-3, and uses many of the same compo-
nentfs.

The CV-115/URR is a very nice i.f. type con-
verter, designed for a 455 kc input. This unit is a
companion to the R-392/URR receiver, a rug-
gedized Collins digital-tuned set very similar to
the beautiful R-390-A/URR. The R-392 uses 28
volts for both filaments and B4, and both the
receiver and the CV-115 are built into heavy
waterproofed square aluminum cases for use in
combat situations.

The CV-115 will accept i.f. inputs ranging be-
yond 450 and 510 kc. It will copy shifts from 150
to 1,000 cycles, and according to the book, re-
quires 117 volt a.c. power. Hoffman Labs got
$2200 each for these beauties. The TM is number
11-5085. The unit weighs 40 pounds.

The CV-116 1s a rack-mounted unit, obviously
a companion to the R-390 receiver. Also built
by Hoffman, it is not as ruggedized, as the CV-
115 and cost a few dollars less. It weighs 65
pounds, and is normally installed as part of the
AN/FRR-38 system.

The CV-116 requires 117 volt a.c. power, and
can operate either in diversity, from two receiv-
ers, or in single-channel mode. It has input and
discriminator current meters, but no scope pres-
entation. The book 1s TM 11-2241. This con-
verter requires 1.f. inputs in the 450-510 k¢ area
(although it can be tuned a little higher or lower
than that).

This unit is basically much like the URA-7
systems, in that it accepts the i.f. at, say, 455 kc,
and converts the signal to a lower frequency,
in this case 50 k¢ for channel A and 29.3 kc
for channel B. The local oscillator can be either
variably tuned or crystal controlled. In v.f.c.
mode a motor-driven capacitor provides auto-
matic frequency control. The converter provides
markhold in case the carrier is lost in both chan-
nels. As far as 1 can determine the circuit is
more complex but basically no better than the
CV-57, CM-14 setup of the URA-7.

The CV-157 i1s also a companion to the R-390
receiver, but is strictly a single sideband con-
verter, not an RTTY terminal. This is, inciden-
tally, the most complex single chassis I have ever
seen, It weighs 104 pounds and must have 90
tubes in it. It has 20 front panel controls, two
meters, and must be impossible to repair if it
ever goes on the blink. I shudder to think of it
being “fixed” in some jungle signal shop. The
converter has an associated power supply in an
attached rack beneath the main chassis.

The CV-205 i1s the alarm unit of the old AN/
FGC-1 set which has been described in past RTTY
columns. As far as | can say the FGC-1 must
be used as an entire system, all 425 pounds of it
in a seven-foot rack. The system can be set for
850 cycle shift or, for low-frequency use in the

[Continued on page 97|




SUMMER SALE

TRANSMITTERS & RECEIVERS

Gonset Comm. 111, 2 Mtr. with Mle-clean ................coommeeeen, $140.00
Heath Shawnee HW-10, 6 Mtr. Transceiver VFO, AM,

CW. 115, 12, 8 V.—llko new ...t 145,00
Multi-Elmaec AF-68, VFO-Xtal, B0-6 Mitr: Brand new.

in Original : 149.00
Sonar, model 30, lhrin{- Trnmrﬂwr 45 Watt Brand

new in Orig. melﬂn: ..... i . 155.00
Multi-Elmae AF-67, 80-10 "-Itr. with “IH rack 45.00
Viking Challenger, Eﬂ 6 Mtr. 120 W. CW-70 W, I"h 65.00
Heath DX-20, S0-10 Mtr. 50 watt ... 19.00
Globe Electronies HG-303, 80-10 Mitr. 39.00
Elco Model 720, 80-10 Meters, 90 watts 55.00
Gonset RF 'ower Amp. 500 watt, like new ........................ 160.00
Central Elect. 20 A Exciter, 160-10 Mtr, 20 W, SB. AM.

PM, CW.., with Orig. YFO. both for ...........c...ione.. 129.00
Heath Apache TX-1, 80-10 Mtr., 150-180 Watt with

SB-10, S8SH Adaptor, like new, both for ..................... 230.00
National model 62, VFO for 6 & 2 Mitr. .. ~FAIE 29.00
Heath DX-40, 80-10 Mtr. 80-75 W & VFO, both 42.00
Sonar CF6, VFO Exciter, S0-40 Mtr. 19.00
Heath DX-35. modified for 6 Mtr. only o o I8.00
Hammarlund HQ 110 Ree., with clock & mntrhin: Hbrukrr

160-6 Mitr. il . B 125.00
PRENA Crystal I:.iﬂ-iwr. 3.3 }IIT' hrlml Nnew I18.00
HRO-50T1, with 4 sets of colls, hanil spread & General

coverage, ke new ... . 135.00
Heath Transistor !Hreﬂhrn I*‘Iml:-r \Iartm- D e h el 35.00
Halllerafter 8-10, 2-5.5me., 6-16.4MC & BC ......... 24.00
Elmac PMR-6A, 80-10 Mtr. Home-made, 115V hlm 45.00
Arkay 8. W. Recelver Kit, 5-18 me ........ 15.00
Military HRO Recelver with 3 coll sets ........oooovvvvvvvevieinnnnnn 45.00
Doolittle & Falkner, .54-20 me., Sim. to 8. Pro 35.00
Rak-7, 15 600 KC., with 115V. AC Supply 55.00
REBS-REM., 200 KOC-2 MC or 2-20 M(C., 115 V. 40.00

TEST EQUIPMENT

Freq. Meter, BC 221-M, 125 Cy.-20 me with Orig. cali

bration book & 115 V. AC supply .. .. $ 75.00
Freq. Meter, Navy LM-20, Sim. to BC 221, except

modulated & Brand new, with Calib. book eessseressins | DON
Freq. Meter, Navy LM type, Calib. book-good Con. ...  55.00
Tektronic, Model 513D, 5 Inch scope ... 195.00
Dumont, madel 241, 5 Inch scope ... 45.00
TS-34/AP, small laboratory scope ... 35.00
Dumont, model 303, 5 inch scope ... 95.00
Hickok model RFO-5, 3 Ineh scope ... .. 35.00
Synchroseope, MIT Radiation Lab. PAE 50.00
V.T.V.M. Ballantine, model 300 . 45.00
V.T.V.M. Hewlett-Packard 400-A = 45.00
General Radio 561-D, Vacuum tube bridege 50.00
Lab. standard meter, Sensitive Research THATO II 250.00
General Radio type I 'iﬂ'\ D.C. ’uml!lﬂrr atd Electro

R e e $225.00

SIGNAL GENEMTORS
URM-25¢", 10 KC-50 me. with book & Access, $250.00
ﬂanerul Hmlin P-522-A, H0-100 me ... 75.00
Marconi #148-017, 2-4 me. Fundamental F'rul 45.00
Elco model 822, 150 K& = 102 MIC ...oooooooimvirienninesssiosmsonmsnnns 20.00
Model I-126, Iﬁ-'.?ﬂ me & 180290 M0 i, 25.00
Model LAD. 2700-2900 me, like new .....ooooiiiiini 35.00
Model I-208, F'al 1.9-4.5 me., 19-45 me. 35.00
BRAND NEW PARTS

Johnson Variable Inductor., 226 series 1 KW $ 29.00
Blower., Rotron, series 320-A8, 115V. Heavy duty %9.00
Plate Transf. Pri. 230V.. Sec. 3150 V.DC 500 ma 25

V.DC 600 ma. 2100 V.DC-400 ma App. 1008 24,00
Var. Capacitor, 3 section 200 /400 /400 mmf, 1000V 4.95
Dual choke 503 Hy., 600 ma., 348 HY-600 ma 5.00
Var. capaclitor 650 mmf.—2000 V . 4.50
115V /230 V.-10.9 Amp aulo trnmfurmer %.00
Fil. Transf,, 5.68 V.CT-14.0 Amp. & 5.35 V. l.""l' l 3 "um- 5.00
I*il. Transformer 5.1V.—15 Amp. ........ 3.50
'il. Transformer 6.4 V—46.6 Amp. & ﬂ ]'Ir* 'l 4.00
Variac—400 eyele T Amp. : 5.00
Transformer., PPri. 5000 ohm, qt‘t‘-:[l"l] ohm maodulator,

600 ohm side tone ... . 2 00
Drawer slides, 22'% in. whrn rlnsn'l nnrmh .! " external

Heavy duty, Pr. : 3.00
Hesistors—4000, 5000, ﬂmm *mm‘}‘ lﬂ!{_ 14060 ohm 1040

walts 504 200 watts ... .. Sar : A9
Resistors 2 or 2.5 ohm; 500 wnu : PR .50
Non-inductive Glohar Resis. 15 or 20 nhm g W .50

For further information,

ALG ER AD'O ELECTRONICS CO. o

check number 17, on page 110

il Condensers Electrolytic Cond.

10 Mfd. 600 V. .. 51.00 0000 MId. -12V. ... 3100
4 Mfd. 1000 V, . 00 MId. -10V. ... J5
4 Mid. 600 V. . .a0 1000 MId. 18V. e 49
25 Mfd. 400 V. .. 1.50 250 Mfd. 450V. . 1.50
5/6 Mfd. 400 V, 1.0 8 Mfd 600V, J9
POWER SUPPLIES

Power supply chassis, 3000 V.CT-300 ma. .......... $ 18.00
RCA 10-D /3501, 500 V-400 ma, 420 V-240 ma, IHH\ﬂE-IIJ

ma. IHM’-E{I ma & 1"\' brand new In crates. Approx.
Elmac M- Huﬂ l‘*i’ IH.- ur 113"&' At 1511 or 225V-T0 ma

400 V. or 500 V. 175 ml s s o
Babeock PS-1R, 115 V. 330V - “«Il} 7 R | K
Elmac 8V. input. 250 V— ﬂn T corpiiiiihaies N
Ameco PS-3, 600 ‘i" -150 ma., 3!]“1’-|{HI ma; 1’1" 3 Amp.,

or 63 V-4 Amp. ... N
Teletype supply RA-8T, ll'"iV Ai‘ lullﬂ" IH‘ LT N
Lamhbda PS-33, remllntﬁl lﬂrl-lml‘\" 300 ma EW T

D AMD. ..o . . e e . B8
Supply chassis, rmn’ & 411!] "." - "'Hﬂ ma ........................ - 9500
Hammarlund, Super-Pro. 115V. AC supply ... 14.00
TCS 12V, dvnamotor supply 400V-180 ma 220 V. - 100 ma 8.00
l.eece-Neville 6§ V. Alternator ... 20.00
Supply, H00V-280 ma, 310V.- lﬂﬂ ml. 1“\" 2 .-"ﬂﬂl’.l 1‘.’12

Blas, new ... _ 20.00
Supply-either ﬁﬁﬂ\" **"I'-ﬂ m: or qm] 'I.' '-'mn mn “a . 12.00
Lambda 32M. 200- 1" iWV.-325V.-300 ma.. 63 V. (L. 5

Amp,. & 3V, CT. -5 Amp. SO Ot T, . T

MISCELLANEOUS

. J. B. Ech¢ Ranging Equip. Brand new Receiver

10-30 k.c.-$18.00 Osclllator 10-30 Koo, .oooooriiviiiieeirniinnn $ 18.00

Driver—Amplifier 22-28 k.c. ......... 'szu 00 All 3 for 50.00
Phasemeter, Technology Inst. Co. ﬂ“ll A’H
Wattmeter Sperry 810, 200 ohm operation ..

Brush, model 0A-1, recording amplifier

.5

Counting rate computer. Berkley, model 1600 .. .. .. ... "
RCL Scaler. Mark 13. Model 3 ... N
Freq. Meter, 100-155 me., BC 838- J\. B

Wavemeter Ose., model 1030, 145-235 me ...
Slg. Gen. I-I30-A., 100-155 me
D. F. Receiver, DAE.. 240-2000 KC Marine
Modulator, RCA-MT 22585, 345-458% watt

.....................................

F.M. Police & Fire-band ervstal cont. rﬁ?e-l'ﬁn hiuh nr
low band, specify frequency : :
F.M. Xmitter-receiver BC 620, 20- '?'I me L AT O ’

Are-5, 2 meter Transmitter ...
B-19 Mark 11 Xmitter-receiver & Hlumly
ART-13 Transmitter, 200 watt output ...ooooooeeevenin,

Eldico TR-T5 TV Xmitter, 80-10 Mitr. 60 W’

2232233 2333833833:

ZBREzENEE aﬁ;;;gs.ﬂ

TA-12 Xmitter. 160-80, 40.20 Mtr. 90W 115 \" AL .00
ARC-1 Xmitter-recelver for 2 Mtr. 00
Lettine 246 transmitter 40 Mitr. .. .00
Wavemeter-0Ose.. 150-230 me. OAP _ T A, .00
Navy RU Receiver with 3 sets mllu e ——— .00
Teletype Receiver, 11 tubes, 115V. AC anlr 12.00
Aircraft Torpedo camera—type 1 15.00
Freq. meter 906-1), 150-208 MO oo .00
. E. Amplifier chassis 25 watt, 6 tube ... ... 9.00
I"TO Permeability tuned OSC. G00-800 ke. L eerrikas 8.00
D.F. Marine Receiver, MN-26. or BC 433 ..................c....... _15.00
Navy GF-11 Xmitter with 8 colls sets, less meter ............ 9.00
Ant. mast sections, MB 49 = 58 Ea. oo, .50
B.CC-T33 D Receiver, 108-110 MC ............. crereessassassesmcss  JELDD
Voltage Regulator, 1 KW, Sorensen 1000- H . 25.00
THSE Xmitter or Recelver, #0-80 me, modify for 6 or 2 "a-!lr 25.00
TA-12 Xmitter, 4 channel, 160-20 me. e s D
Cable. RG-11/T0. 100 FL fOF ooicnriinnscsam s 6.00
ARR-2, convert for 220 me .. .. ... 12.00
Brush BL-932 D.C. Amplifier ... iiiiiiiice. 1500
Pulse Gen., gale & 1Irln}'m1 ill"tﬂl-‘.lﬂ'«.' & Flip-Flop -

L . R T S L et s s R e s S il 9.00
Freq. Meter, '\m}' L‘H I1.|u new but Inrumtllt'lu ln.- tuhes,

Xtal, Cond., Case, output Resis. 7.00
ARC-5, 40 Mtr. Xmitter, Ilm-t-lvr-r Rmrr ﬁ- ]I:ﬁ".

A, Q. supnly 7S 29.00
Gonget 3 piece super- ntwr Inrl Hu:wr l:- _____ 30.00
All merchandise guaranteed to be as represented, Prices are

hased on best value for quick sale. When ordering give second
and third choice if possible in case of stock shortages.

requested with COD orders. To avold delay send sufficlent
postage, balance will be returned. FOB Hempstead.

20%

WANTED—Popular Amateur Equipment, test equipment & iti-
en band, Give make, condition and price for tradein or eash
Send for free bhargain bulletin

37 Greenwich Street
Hempstead, N.Y. 11550
Phone: 516 IV 9.0808
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HOOKED ON SKY HOOKS?

Here’s your chance

. to get an early copy of
m%@mmﬁg(@@ﬁ@@@ the latest addition to
e CQ’s famous
| "~ ANTENNA ROUNDUP
series. Volume Il

covers antfennas

spanning frequencies
between

10 cps and 2450 mc.

CHECK THESE FEATURES

10 BIG theory features!
10 WILD low band verticals to build!
20 DB MAKING low band horizontals and beams to build!

20 SMASHINGLY GOOD antennas to build for VHF!

9 CUNNINGLY CLEVER features on tower construction, coax, switching, etc.!

23 OTHER construction projects covering antennas for CB base and mobile use
for use on the shortwave broadcasting bands, efc.

92 ARTICLES in all, covering longwires and dipoles right up to 17 element super
giants and Sterba Curtain arrays!

You can have this information for less than 4.348¢ per feature!

YES—THE ANTENNA ROUNDUP, Volume Il, is now available. Copies are being shipped on
a rush basis! You can have your dream antenna in o few days. Get your copy by sending $4

for your postpaid copy—DO IT NOW!

COWAN PUBLISHING CORP., BOOK DIVISION = PRICE: $4 00 s
L L ]

14 Vanderventer Avenue

o

Port Washington, L.I., N.Y. 11050 a

Gentlemen: Enclosed is $ i for copylies) s S[ND

of the brand new ANTENNA ROUNDUP, Volume Il. Please W

rush me one of the first copies hot off the press! ™

*New York City and State residents must add sales tax applicable to YOUR ORD[R
your areaq. ]

Name_ s = TS 0 a

o State Zip - @
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— with a MATERIAL DIFFERENCE!

-

Use, is one of the most dependable
testimonials of endorsement, and Telrex
products are in use in 135 Lands

ANTENNAS

“Beamed-Power”’ ANTENNAS,“BALUNS”
I. 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

You, too—can enjoy World renown TELREX
performance and value! Send for PL67 tech
data and pricing Catalog, deseribing the
World’s most popular communication anten-
nas, rotator-selsyn-indicator systems and ac-
cessories! Expanded data sheets, including
your favorite band, also available.

COMMUNICATION SYSTEMS

re X LABORATORIES

ASBURY PARK, NEW JERSEY 07712, U. S. A.

For further information, check number 34, on page 110

Surplus [from page 94]
10-600 k¢ spectrum, to 170 c.p.s. FSK. This is a
beautiful diversity terminal if you have the room.

The AN/URA-17 converter set has replaced
the earlier URA’s in the Navy. It uses the CV-
483 converter which 1s a transistorized version
of the CV-89. The unit looks a little like the CV-
89. and has a small meter monitor. The URA-17
book is NavShips 94028. This ought to be a very
nice unit,

The FRA-4 is an i.f. type converter, capable
of accepting three diversity inputs and combin-
ing them into a single printer channel. It is de-
signed for a 50 kc i.f.

T'he FRA components are comparator CM-26
and keyer KY-60. The NavShips book i1s 94196.
I understand these have been converted in some
instances to audio inputs. The set normally has
a separate power supply, PP-561/FRA. All told
it weighs 160 pounds. The FRA-4 will also con-
vert frequency-shift facsimile signals for use in
a recorder.

The O-5/FR unit 1s a keyer for transmitting
FSK. It is part of the FRA “family” and was
built by Press Wireless during World War 11,
and is similar to the old Prewi FS-12-A unit.
The book 1s TM 11-2205.

The last of the FRA types was the FRC
diversity converter, a Navy set similar to the
FSC. It 1s designed for standard 2,975 and 2,125
c.p.s. mark and space frequencies. This 1s a big
one, weighing 150 pounds. It i1s designed to drive
a polar relay. The book is NavShips 900,078.

To shift from the ancient to the modern, the
CV-972-UGC is part of a frequency division
multiplex system that might have amateur pos-
sibilities. The NavShips number is 93847. The
entire system is AN/FGC-60, a modern 16 chan-
nel shore-type station made by Telesignal Cor-
poration. The overall instruction manual is Nav-

Ships 93841, This is a huge piece of equipment,
with 32 converters for diversity work. Shifts are
170 cycles. 1 will not go into this deeply, since
that would take the entire magazine, but |1 want
to alert the amateurs to look for the components
of the FGC-60, as individually they may be very
useful items,

The AN/FCG-61 is another transistorized, 16-
channel frequency-division multiplex system,
made by Northern Radio Company. The com-
mercial versions are models 230 and 235. Con-
verters under commercial numbers in the FGC-
61 are numbers 212, 245, 246, and number 217
IS a regenerative repeater.

Northern Radio has long made FSK terminals.
Their type 107 is a diversity converter with scope
monitor, much like the Boehme 5-C described
previously. This is a very nice rig for amateurs.
The Northern Radio type 174 is a later model,
using plug-in frequency determining modules.
It may also be variably tuned. The company
claims it will copy FSK that is 14 db below the
white noise level.

The N.R. 107 and 174 units are especially
designed for use on high-frequency radio circuits.
Many of the converters in surplus are not: they
are designed for reception over wire lines or
microwave circuits which show much less for-
tuitous distortion, multipath, etc., than h.f. radio.
The amateur requires a relatively sophisticated
converter to combat all the problems on the
amateur h.f. bands, and the simpler wire-line
terminals will not satisfy that need, even if they
will do a fair job under good conditions.

The AN/FCC-3 set is one of the simpler de-
signs, built for wire circuits, but containing con-
verters (called receivers in the manual) that can
be altered to serve as amateur terminals. (The
FCC-7, FCC-8 and FCC-16 use identical com-

[Continued on page 99)

August, 1966 e CQ e 97



The Heart of
your Radio is

U0 a4 888

* Controlled Quality Crystals available
only from Texas Crystals dealers. Ex-
tensive precision testing throughout
manufacture enables Texas Crystals to
unconditionally guarantee their fre-
quency control crystals. Use of Texas
Crystals in space program and by
other governmental agencies is evi-
dence of the quality you can count on.

If your dealer can't supply your needs, send his name

with your request for catalog to our plant nearest you. “ .‘ o

TEXAS CRYSTALS v
1000 Crystal Drive 4117 W. Jefferson Blvd. B -
Fort Myers, Fla. 33901 Los Angeles, Calif. 20016

Phone: 813-936-2109 Phone: 213-731-2258
Division of Whitehall Electronics Corp.

For further information, check number 39, on page 110

“lelhex “BALUN" FED INVERTED “V"" ANTENNA KITS /

B o S|MPLE-TO-INSTALL, HI-PERFORMANCE ANTENNA SYSTEMS: =5 Whiie
e wm 1 KW P.E.P. Mono-Band Kit...1KMB1V/81K. .. $21.95*° under Pat. ||, for TELREX
~ 2 KW P.E.P. Mono-Band Kit...2KMB1V/8lK. .. $26.95° 2,576,929 PL 67
*Kit comprises, encapsulated, *‘Balun,” copperweld, insulators,
plus installation and adjustment instructions for agy Mono- TELREX LABORATORIES
band 80 thru 10 Meters. Also available 2, 3, 4, 5 Band Models. ASBURY PARK, N.J. 07712
= =y For further information, check number 40, on page 110 ; =

: TWeNTY-FOUR cLocksINONE : | CALL-IDENT

o [ERHEHES | TYMETER
o iy

SATELLITE
$11-95

TIME ANYWHERE

AT A GLANCE!
THROW YOUR CONVERSION CHART AWAY

Farmerie World Time-Zone Clock

CASE: wall or desk
22 ga. steel B x 8" x 234"
MOTOR: G-E 110-volt, 60 cycle

THE FARMERIE CORPORATION

114 Spencer Lane = Glenshaw, Penna. 15116
‘TR REEEEEEEEAE R R R R R B AR R NN

10-minute repeating timer buzzes warning to sign in your call
letters. Walnut or ebony plastic case. H4'', W73L", D4",
Wt. 3 lbs, 110V, 60 cy. 1 year guarantee.

At Your Dealer, or WRITE TO
TYMETER ELECTRONICS

i
B PENNWOOD NUMECHRON CO.

S0P OIOORRNRROTRRORROOOORRORORRORYN
‘FXEEXEERERERARAR R R R R AN AR NN LN R,

7249 FRANKSTOWN AVE., PITTSEURGH 8, PA.

For further information, cheek number 41, on page 110 For further information, check number 42, on page 110
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Surplus [from page 97]

ponents in different rack arrangements.)

Since the FCC-3 units have schematics on the
bottom cover plate of each piece, we will not
20 into great detail, except to say that the plug-in
frequency determining circuits can be easily con-
structed to amateur frequencies. These sets used
85 or 170 c.p.s. shifts, so unless you are work-
ing on narrow shift, throw the heavy bandpass
filters out and jumper their sockets, or replace
them with appropriate home-brew filters.

The discriminators can be replaced by line
matching transformers with the secondaries
tuned to appropriate frequencies by R/C or L/C
networks., The usual 88 mh toroids work very
well. Joe Folinus, who is with United Press
International in Atlanta, tells me he uses a
transformer with two inputs of 600 ohm 1mpe-
dance and three outputs, tuning two secondary
windings in series to feed the discriminator tubes
and using the third winding to get keyer bias.
If Joe sends me a schematic I'll include 1t in the
column one of these months.

The NavShips book on the FCC-3 is number
91901.

I have used the transmitter sections of the
FCC-3 as AFSK oscillators here. Both sections
have their own 117 volt a.c. power supplies and
provide loop d.c. power. They are very nice and
simple units if you can see through the forest of
interconnecting wiring, The audio inputs are de-
signed for twin type plugs, so you may want
to connect them all in parallel to use ordinary
single patch cords.

Contest Calendar |/rom page 86]

request. CQ World Wide Contest, 14 Vanderven-
ter Ave., Port Washington, L.I., N.Y. 11050

Editor's Note

June has been an eventful month highlighted
by a visit to Washington, D.C. and attending a
meeting of the Potomac Valley Radio Club after
having dinner with some of the boys. A presen-
tation was made to Vic Clark, W4KFC and Ed
Bissell, W3MSK of the Trophies won in our last
contest, and the CQ Plaque won for the second
straight year by the PVRC.

Equally delightful was K2ZHLB's Annual DX

Cookout and Swim Party, which was highlighted |

by Don Miller’s illustrated talk about his recent
DX peditions thru the Far East and Pacific areas.
Now we know what constitutes a “new country,”
Don also received the Trophy he won for his
record breaking score at VR2ZEW in the C.W.
Contest, It was quite a party, and Doc Megibow
Is to be congratulated for organizing this annual
affair, It seems that the doubtful FP8CQ in the
Phone Contest was legitimate after all. QSLs go
to Terry Appleton, W4GSM, P. O. Box 1383,
Newport News, Va. 73, Frank, WIWY

The Oscilloscope [/rom page 5""[

should be adjusted to produce a pattern of one
or two cycles of the signal. Also, the equipment

—————— e ———

A ———

| BW“!TRADIO—WPARTSW il

- — — s

For further information, check number 37, on page 110

URN-3 TEST EQUIPMENT

0S-54, S6-121, T5-890, T5-891

MX-1627, MX-2229, GRA-34, URN-3

GRN-9, SRN-6, TRN-14, TRN-17

ANTENNAS, PARTS, MAJOR ASSEMBLIES
HAVE BRAND NEW SWAN, DRAKE, GONSET etc.

AI.VAR ADIO INDUSTRIES

3101 PICO BLVD., SANTA MONICA, CALIF. 90405
AREA 213-870-0216 ASK FOR HARRY WGATC

For further information, check number 38, on page 110

WE BUY . .

TUBE S ror casx

UNITY ELECTRONICS

107 TRUMBULL ST., ELIZABETH, N.J. 201 -FL 1-4200
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under test should be terminated with a properly
matched load.

2. With the second method, a sample of the
input signal for the equipment under test is ap-
plied to the vertical section of the scope and
the output signal is applied to the horizontal
side. If the two signals are in phase and if dis-
tortion is not present, the trace will be a straight
solid line as shown at fiz. 1A. Any departure
from a straight line is indicative of distortion
as shown at fig. 6B and 6D. Since the eve can
distinguish a straight line more accurately? than
a true sine wave, this method is better suited for
distortion observations, It also is good for any
type waveform.

If the two signals are not in phase, resulting
in an elliptical pattern, distortion is indicated
when both halves of the ellipse are not sym-
metrical or if their curvatures are not smooth.*
See fig. 6C, 6E and 6F. At fig. 1B and 1C, a lack
of distortion is indicated by a symmetrical el-
lipse and a perfect circle, respectively. If re-
quired for a closer determination, a solid trace
may be obtained by engaging a phase-shifting
network at one of the scope inputs as described
earlier.

The preceding method is most useful for
harmonic-distortion observations either in a.f.
systems or s.s.b. r.f. amplifiers. Those concerned
with the latter will be discussed later.

Although the first method may also be used
to indicate harmonic distortion on sine waves,
it is better suited for square-wave tests where
the results will be more indicative of frequency-
response distortion, examples of which are shown
at fig. 7.

It should be noted that oscilloscope observa-
tions are practical only for indicating the pres-
ence of distortion. The actual percentage of
distortion is difficult to analvze with the oscillo-
scope, so special distortion-measuring instru-
ments are used instead.

For the radio amateur, probably the most use-
ful applications of the oscilloscope involve
checking the performance of and monitoring
a.m. and s.s.b. transmitters. These will be taken
up the next time around. b

A straight-edge rule may be used as a reference guide.
‘"When the signal source is a distorted sinewave or if it
has some other waveform, such as a square wave, distor-
tion in the equipment will be recognizable with this
method only when no phase shift is present or when a
solid line is obtained, in which case the intensity of the
line may vary at different points. Ellipses will appear
bumpy and thus can cloud the situation.

Ham Clinic [/rom page 91]

having similar forward and backward resistance
readings. NoTE: Those tiny 1N34 “signal” diodes
are sure to be damaged by the same test, so
beware!

Handset with Transceiver—“1 want to use a tele-
phone handset with my transceiver. How do I
go about hooking it up?”

First take out all the wiring and rewire (with
shielded wire) as follows: two leads to the mike
element through the push-to-talk switch (with an
extra wire for the push-to-talk switch position);

10 = CO e Avugust, 1966
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then connect two wires to the receiver unit.
These wires can all be in the same cable. Con-
nect the mike wires (through a 200 ohm to 50K
transformer) to the set and connect up the
ground wire (switch side). Mike current for the
carbon unit can be supplied by a couple of small
mercury cells. See fig. 2.

The handset receiver unit can be connected

through a .1 mfd capacitor to the headphone
jack on the transceiver (if there is one): other-
wise on the speaker primary side (of the output
transformer). | would suggest replacing the
carbon mike element with a high impedance
mike unit and the handset receiver unit with a
2K or 4K headphone unt. This does away with
batteries and transformer as well as coupling
capacitor. If you are planning mobile operation
using the handset I would consider an operator’s
headset with mike if I were you. Driving with
two hands is safer.
Southsea Cruise Operation—"1 am going on a
long Southsea cruise. Do you think I can obtain
permission to bring my KWM-2 aboard and
operate while at sea?”

No. However, you might check with the ship-

ping company to find out if one of the operators
on board has a ham set. No doubt he would let
you use it.
New Circuit and Patent Search—"Recently while
putting together a transistorized receiver 1 was
experimenting with some noise limiter circuits
and I believe I have run into an unusually good
one. I drew up the diagram and then tried to
find it in various magazines and books but with-
out success, and the few that I did see were not
even close. How do you suggest I find out if I
can patent this circuit or not?”

Engage a good patent lawyer who will make a
patent search for you. The charge is nominal
and worth the effort. Keep the information to
yourself until your lawyer has determined pat-
entability and applied for a patent or told you
that it cannot be patented. Good luck. If it can’l
be patented | hope vou send Ham CLINIC the
details for publication first.

Thirty
Please be patient for vour replies from Ham

CumNnic. All communications will be answered

after [a much deserved—ed.] vacation,
73, Chuck, W6QLYV

DX [from page 82)

SYAWH-—via WiPZW VS9O0C—-Maserah Island,

SVEIWR -via WALAYX

TA2ZBK—via DI2P)

VPSAR-via WABSGUA

VOQ9EF-J. W. Fleurdelys,
Satellite Tracking Stn.
Box 191, Mahe, Sey-
chelles.

VOIRH-via K5QVH

VRACR—-Arthur W. Car-
ter. Weather Office, Ho-
niara, Solomon Is,

iﬂﬂ } fﬂl"gft!

BFPO 69, London, Eng-

land.
XWSESBD-—-via KIBFX
YVSBIG/YVT7—viaK3SLP
ZD8J—via K4LJV
ZDBTV—via WA4AY X
4X4FV —via K2IXP
SN2AAW—via K500Q0
707PS—via WIMRQ
9Y4VU —via WA2CBB

CQ’s VHF Contest on
Aug. 6th and 7th.




CAT.NO.
220-509

Y

= m——

What's NEW in
Communication

Antenna
Systems?

CAT. NO. 522-509 DI.IPLEIEE

CAT. NO. 522-509 Duplexer for 450-570 Mc is an en-
tirely new duplexer providing isolation in excess of 100
db between the transmitter and receiver at the transmit
frequency and in excess of 40 db at the receive fre-
quency. This isolation is maintained for transmit to
receive separations of 2 to 20 Mc.

NE w!

. NO. 220-509 SUPER STATIONMASTER

is a second generation antenna growing out of 30,000
STATIONMASTERS and ten years of experience with
this type array. The new antenna has all the qualities
of its predecessor, plus new features not now available
in any antenna made for the land mobile services.

Because of its exceptional bandwidth, the SUPER STA-
TIONMASTER is produced in three ranges which cover
the VHF band, 150 t0.159 Mc, 157 to 166 Mc, 165 to
174 Mc. A10 db—10 Mc wide version, CAT. No. 455-509,
is available to cover 450 to 470 Mc in two ranges.

Then, check this new 64-page Antenna Handbook
for up-to-the-minute specifications and data cov-
ering the complete CPC line of base station an-
tennas, vehicular antennas, railroad and aircraft
antennas, accessories, cable systems ete. For in-
stallers and specifiers of two-way mobile radio
equipment, there is a special laboratory and ﬂle-

tested data section. Reserve your copy now!

&

CORPORATION

“CHECK THESE
CPC DEVELOPMENTS
AS STARTERS!”

NEW!

WIDER ADAPTABILITY
FOR THE POPULAR
CAT. NO. 251-509
2.5 db VEHICULAR
GAIN ANTENNA

CAT. NO. 551-509 con-
sists of the radiating ele-
ment of Cat. No. 251-
509 equipped with a
mounting stud to fit the
standard GE, RCA, or
IPC Roof Top Mounts.

CAT. NO. 554-509 con-
sists of the radiating ele-
ments of Cat. No. 251-
509 and an adaptor to
fit the standard Motorola
Roof Top Mount.

CAT.NO. | CAT.NO.
NEW) 958
Additional CPC antennas l
and accessories are be-
ing featured in the CPC

Handbook now going to
press. Watch for them!

Address inquiries lo:
MARLBORO

NEW JERSEY 07246
Tel. (201) 462-1880

West Coast:

LOS ANGELES
CALIFORNIA 90065
Tel. (213) 245-1640

i v I

PHELPS DODGE ELECTRONIC PRODUCTS

For further information, check number 23, on page 110
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Propagation [/rom page 88] 4
| p—— - = - 5 1
Central {O07-11 (1) | 0607 (1) | 05-07 (1) | Nil
Asia I8-21 (1) | 0709 (2) | 18-20 (1)
Preferred 2 (1) |
I8-21 (1)
South- O8-11 (1) | 06-07 (1) |05-07 (1) | Nil
cast 17-20 (1) | 07-10 (2)
or Asia Hgl-l! (1)
| 1900 (1)
[ ] Far 07-10 (1) | 0607 (1) | 02-05 (1) | 05-06 (1)
S|nce East 14-16 (1) 107-09 (3) | 05-06 (2)
16-19 (2) | 09-10 (2) | 06-07 (1)
19-21 (1) | 10-18 (1)
18-22 (2)
2200 (1)
Guam & | 15-18 (1)* 06-07 (2) |23-00 (1) | 01-03 (1)
Pacific |08-14 (1) 0709 (3) [00-058 (3) | 0308 (2)
Islands 14-16 (2) | 09-11 (2) 0507 (2) | 05-06 (1)
16-18 (3) 11-19 (1) [U7-08 (1) | 0406 (1)3
18-19 (2) | 19-21 (2)
19-20 (1) | 2100 (3)
00-04 (2) |
04-06 (1) ’ .
Aus- 16-19 (1)* 16-20 (1) |O01-03 (1) |03-04 (1)
tralia & | 08-10 (1) | 20-22 (2) | 03-06 (2) | 04-06 (2)
o | 1538 8 | BB (XD B,
Zealand o . =
For more than 30 years, VHF experts have been | 20-23 (1) mﬁ H} |
enthusiastic about the outstanding performance 07-09 {3;
of PR Crystals . . . their activity, dependability, 09-10 (2)
low drift, and hair-line accuracy. These qualities | R TWTIL S, TETNG IR B SIHG
are built-in by precision workmanship at every Sans Na1s e 3507 2 11920 2) | 3302 (2)
stage of manufacture. And EVERY PR CRYSTAL IS Central 15*{? (3)%) 09-15 (2) ﬁ[}:gg f 3 { 02-05 (1)
South | 16-17 (2)*%| 15-17 (3) | U2-05 (2) | 00-04 (1)7
UNCONDITIONALLY GUARANTEED. South _ | 16-17 {335| 15-11 () 10208 1)
oree ) |3
PETERSEN RADIO CO.,INC. 1113 (2) | 0006 (1)
2800 W. BROADWAY }i-:g E{H
COUNCIL BLUFFS, IOWA 16-17 (3)
EXPORT SALES: Roburn Agencies, Inc. 17-19 (2) |
431 Greenwich St., New York, N.Y. 10013 19-21 (1)
- . South- | 12-14 (1)*| 02- 1) | 20-23 (1) | 01-04 (1)
For further information, check number 43, on page 110 e::l :l 14-16 (2)* nﬁ.:}}g EI} 23-[12 (2)
= Brazll, | 0eoa (1) [Tt ay | |
rgen- - -
tina, 08-10 (2) | 16-17 (3)
e : Chile & | 10-13 (1) | 17-19 (4)
y Uruguay | 13-15 (2) | 1900 (3)
‘i :;Ilg :g; 00-02 (2)
. vt R - : 1
i N A Q d h 18-20 (2)
| 20-21 (1)
| o | | | | ~
) va T t Mc- 14-16 (1)*| 07-09 (1) | D005 (1) | Nil .
W' Murdo | 12-16 (1) | 15-17 (1) |
l" S"UY UP immd, :g-ln ﬁ'}t Ilg_l‘} {;.H ,
. ntarc- -2 -21 (3)
In The Air! | tica 21-23 (2) ! |
' 2300 (1)
Would you believe .
: . that a 21 |Ib. antenna Time Zone: PST (24-Hour Time)
b 1 could support o WeSTERN USA To: |
i 2 - piadl 150 |b. man
_ 10/15 20 () 80 /160
No \l'.lrﬂ;nderdth?ywita Pll_'im hat Hlﬁ?EMQ. (winds up to 3[0 Meters Merers Meters Meters
m.p.h.), and a 4 through hurricane Alma (winds - = 2 7199
up to 80 m.p.h.)! WONXJ, 215 Ibs., stood on top angles, Ef’mm {Iﬁ_:g :-1.; Em H}] 13_'-?{2] H; SeENN
(no pla"ﬂfrﬂ}. to attach 2 meter beam to upper mast! No Central 11*1; [‘i} 09-11 {.i} :2:‘;; ‘?]
damage to WO9FFP's quad after guys loosened and quad Europe | 11-14 (2) |
hit the ground! From K6LZ: ‘‘My report S—9410; S—5 & North 14-16 (3)
off back of quad.”” Says YVS5ANF: ‘““My report S—9-4-40; Africa 16-17 (2)
5—5 to S—6 off back.” (Hard for even me to believe!) 17-19 (1)
Iflﬂ'tiﬁl and 2{0 metej:g, full 5izsg—nn coils. Full 2 KW p.e.p. 22-00 (1)
0 baluns—feed with single RG-8/U. Spacing 0.15 on all North- [ 09-12 (1) 5-06 9.213 | Nil
bands. Shipping weight 21 Ibs; length 7° 315", SW.R. 1.5 urﬁr[ L Pmum H: P :
to 1 on all bands. | Europe 09-14 (1)
Tests—with reading of 3 r.f. amps to Waters 334 watt- | & Euro- 14-16 (2)
meter, reqdmi is 3.05-3.10 amps on quad (Proof of | pean 16-18 (1)
quad offering 50 ohm match). USSR | | 21-23 (1) 0.
$99.95 for complete quad. If you have wire, we will de- Eastern | 08-11 (1) | 06-11 (1) | 19-22 (1) | Nil
duct $4.00 from price. Do you have large quantities of Mediter- | 11-14 (2)
Z14 wire? We will pay top price, plus freight. ranean '4'.E'r‘ ‘.’,’
Aluminum tubing, 1V4" dia. 42¢ per foot. For rotators :’;;{E~{§t 19-21 (2)
mounted inside tower. Lengths up to 6’ only, sl :
West & | O8-10 (1) | 05-06 '[_I‘I 20-00 (1) | Nil
Central | 10-11 (2) | 0608 (2)
MACO PRDDUGTS Africa | 11-13 (3) | 08-13 (1)
(H. P. McCormick, WOGLW) 13-15 (2) | 13=15 (2) |
915 E. CORNELL AVENUE « Springfield, 1l. 62703 15-17 (1) | 15-18 (3) |
TEL. 217-544-5891 {3535 :-}; |

For further information, check number 44. on page 110
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FITS ANY C.B. OR HAM ANTENNA

THIS RIGID RUSTPROOF ANODIZED ALUMINUM ANTENNA MOUNT
FASTENS TO YOUR CAR TRUNK LID IN MINUTES . . . AND NO
BODY HOLES ARE NECESSARY! $895

B ‘-'

I "riarrri i &=

SEE THESE SUPERIOR MOUNTS AT YOUR DISTRIBUTOR /DEALER
OR REMIT $8.95 (check or M.O.) TO E-Z MOBILE ANTENNA MOUNT
INC., P.O. BOX 277, ALGONAC, MICHIGAN (Michigan residents add
4% sales tax) PHONE 313 794-7343

SPECIFY ANTENNA MOUNT HOLE DESIRED (3/8"-3/4"-SMALL
OR MEDIUM BALL)

7

DEALER INQUIRIES INVITED &/

YA VOBILE ANTENNA MOUNT

PATENT PENDING

For further information, check number 21, on page 110

———— e— = —

thisisthe new Clegg 66" e -~

plenty of power, fixed or mobile
operation—all the features
you’'d want in a top quality,
6-meter transceiver.

Just look at what you get in this compact,

high-power, ultra-sensitive successor to the famed 99'er.

SUPERSENSITIVE RECEIVER ¢ Dual conversion design with sharp 8 KC selectivity for freedom from
birdies, tweets and spurious signals. ® S Meter doubles as tuneup meter for transmitter. ® Full
49.9 to 52.1 mc coverage for accurate dial readout—excellent band spread. ® Sharp cut-off, adjust-
able squelch. ® Excellent AGC performance. ® RF stage provides optimum usable noise figure—
freedom from cross modulation and overload. 0.5 uv sensitivity captures weakest signals. ® 2 watts
audio output with internal speaker. Provision for external speaker. ® Effective automatic noise
limiter.

POWERFUL TRANSMITTER e High efficiency, 22 watt final amplifier, driven by straight-throv~ am-
plifier for low-low harmonic output. ® Dual self-contained, solid-state power supply for both 115
VAC or 12 VDC operation. ® Push-to-talk with provisions to automatically switch Apollo Linear
and external VFO. e Broadband, multi-tuned exciter stages for rapid QSY and freedom from
spurious outputs—no TVI problems! e High level modulation with speech clipping for top talk
power. ® Transmitter frequency spotting switch. ® Operated with 8.3/12.5/25 mc crystals.

Ideal for MARS, CAP, Wide variety of accessories for CD application. See the Clegg “66'er" today.
$249.95. Microphone $10.50. Squires-Sanders, Inc., Martinsville Road, Millington, N. J. 07946.

Squires Ba Sanders

Fer further information, check number 22, on page 110
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D'K--Dx-.nx__nx.:
SHORT PATH QSL-ing
WASTE MONEY SAVE TIME
DON'T < waste stamps ) BEAT THE COMPETITION

| | RAISE YOUR SCO
\WASTE COUPONS L e

QUICKER
0% of active DX stations have STATE-SIDE Sl
5 | =T, =8 s USL managers.
Our copyrighted “OSL MANAGERS DIRECTORY"™ lli:qliaﬁ'hr;r

2000 of these managers and has 1
: Rers and has now heen up-gra a ™
serviee—you receive: p-graded to a complete

THE QSL MANAGERS DIRECTORY
QUARTERLY SUPPLEMENTS listing changes—declisions—

A COMPLETE LIST OF QTH's for the above managers

TOTAL PACKAGE PRICE (1'%, aml ('A% 300 Der ye

100 elsewhere—airmail). R TR LL S Tor Jesn

NEND ORDER TO:

ufu'liué:#g gI'-IEEtET BOOKBINDER PUBLISHING CO.
7 Dept, C, P. 0. Box 54222, Terminal Annex

Los Angeles, Calif. 90054

GEOFF WATTS
(FOUNDER W6GSV)

|

62 Belmore Road
Norwich, Nor72t,
England

The
takes the place of an operator-instructor and
enables anyone to learn and master code with-
out further assistance. Thousands of success-

Excellent for the beginner or

ENDORSED BY THOUSANDS!

Instructograph Code Teacher literally

EASY TO LEARN CODE

It 18 easy and pleasant to learn or increase
speed the modern way—with an Instructograph
Code Teacher,
advanced student. A quick, practical and de-
pendable method. Avallable 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 somecne send to you.

ful operators have “‘ascquired the code’” with the Instructograph 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

For further information, cheek number 52, on page 110

~ ==/

1 o g

Reduces interference ano r

Noise on All Makes Short or ALL Amateur Trans-
Wave Receivers. Makes mitters. Guaranteed for
World Wide Huunlinﬂ l;gﬂt;qrt*atnt? ﬂ'r. Euulgf.fda
St - - -
B;::II:I“ ol Light, Neat, Weatherproof.

Complete total length 102 ft. with 96 ft. of 7TZ2ohmbalanced twin-
line. Hi-impact molded resonant traps. You just tune to desired
band for beamlike results. Excellent for ALl receivers and ama-
teur transmitters. For NOVICE AND ALL CLASS AMATEURS!
NO EXTRA TUNERS OR GADGETS NEEDED! Eliminates 5
separate antennas with excellent performance guaranteed. Incon-
spicuous for Fussy Neighborhoods! EASY INSTALLATION!
Complete Instructions.

75-40-20-15-10 meter bands. Complete .........oovviiiriiiivnrmsininnn $17.95
40-20-15-10 meter. 54-ft. (best for swl's. Complete ............ 16.95
SEND ONLY $3.00 (cash, ck., mo) and pay postman balance COD
plus postage on arrival or send full price for postpaid delivery.

MIDWAY ANTENNA . AC-8 . Kearney, Nebraska

ALL BAND TRAP ANTENNA ! |

I-_HW12-HW22-HW32 OWNERS

A Triband SSB & CW Transceiver Mod-
ification Kit for use with HW12, 22, 32.
Single band transceiver. Manual $2.00.

Send fto:

DYNALAE RADIO COMPANY
215-28 SPENCER AVENUE
QUEENS VILLAGE, N. Y.

For further information, check number 53, on page 110
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South 07-09 (1) | 05-13 (1) |19-20 (1) | 19-21 (1)
Alrica 09-11 (2) | 13-16 (2) | 20-21 (2)
11-12 (1) | 16-18 (1) | 21-22 (1)
20-21 (1)
21-22 (2)
22-00 (1)
Central [ 07-09 (1) | 06-07 (1) | 05-07 (1) | Nil
Asta 16-17 (1) | 07-09 (2)
17-19 (2) | 09-12 (1)
19-20 (1) | 16-18 (1)
18-20 (2)
e 20-22 (1)
South- 05-10 (1) | 07-08 (1) |00-02 (1) | Nil
casl 13-15 (1) | 08-10 (2) | 02-05 (2)
Asia 15-17 (2) | 10-12 (1) | 05-07 (1)
17-19 (1) | 19-21 (1)
| 21-23 (2
: 23-00 {l;
Far 13-15 (1) | 06-07 (1) | 00-02 (1) | 02-06 (1)
East 15-17 (2) | 07-09 (3) | 02-06 (2)
17-20 (1) | 09-11 (2) | 06-07 (1)
11-13 (1)
18-20 (1)
20-22 (3)
22-00 (2)
JO01 (1) | -
Guam & | 16-18 (1) *[06-07 (2) | 21-22 (1) |22-01 (1)
Pacific | 08-13 (1) |07-09 {3; 22-05 (3) | 01-04 (2)
Islands | 13-16 (2) | 09-11 (2) | 05-07 (2) | 04-06 (1)
16-18 (3) | 11-14 (1) | 07-08 (1) | 01-04 (1)7
18-19 (2) | 14-18 (2)
19-20 (1) | 18-20 (3)
20-22 (4)
22-00 (3)
0D0-02 (2)
02-06 (1) | it
Aus- 14-18 (1)*| 18-20 (1) | 23-01 (1) |[01-03 (1)
tralia & | 12-16 (1) |20-22 (2) | 01-03 (2) | 03-05 (2)
New 16-17 (2) |22-00 (4) | 03-05 (3) |05-07 (1)
Zealand | 17-19 (3) |00-02 (3) | 05-07 (2) | 03-06 (1)7
19-20 (2) | 02-04 (3) | 07-08 (1)
20-22 (1) | 04-06 (1)
06-07 (2)
07-09 (3)
09-10 (2)
P 10-13 (1)
North- | 13-14 (1)*| 07-09 (3) | 18-20 (1) | 19-21 (1)
ern & 14-16 (2)*| 09-15 (2) |20-00 (3) {21-01 (2)
Central | 16-17 (1)*| 15-18 (4) |00-02 (2) | 01-04 (1)
South 08-10 (1) | 18-20 (3) |02-06 (1) |00-03 (1)7
America| 10-14 (2) | 20-00 (2) |
14-16 (4) | 00-05 (1) |
16-17 (3) | 05-07 (2) ]
17-18 (2) |
1R-20 (1) !
South- [ 12-13 (1)*| 06-07 (1) | 20-00 (1) | 00-03 (1)
ern 13-15 (2)*| 07-09 (2) | 00-02 (2)
Brazil, | 15-16 (1)*| 09-15 (1) |02-04 (1)
Argen- | 06-07 (1) | 15-17 (2)
tina, 07-09 (2) | 17-19 (3)
Chile & | 09-13 (1) | 19-23 (2)
Uruguay| 13-15 (2) |23-02 (1)
Africa 15-16 (4)
16-17 (3)
17-18 (2)
18-19 (1)
Mc- 13-15 (1)* 07-09 (1) | 00-04 (1) | Nil
Murdo 11-16 (1) | 16-18 (1)
Sound, 16-18 (2) | 18-20 (2)
Antarc- | 18-20 (1) | 20-22 (3)
tica 22-23 (2)
23-00 (1) |

USA-CA [from page 84]

all one band; or all mobile. Net contacts and contacts
made before January 1, 1959, can not be counted. A
coupon waiving all initial fees will be included with
each copy sold of the 1963 Directory of Amateur Radio
O peralors.

NNJ SSB ARA Award: The Northern New Jersey Single
Sideband Amateur Radio Association is happy to offer
this award free to amateurs who QS0 10 members of
the association. When an amateur works his 10th mem-
ber, he sends a list of his 10 QSOs with time, and date
of the QSOs to this last station and that member will
do the rest. Members are: K2CEM, DVJ), HLK, MHE,
MZJ, QHI, QLW, UDZ, VAC and YCB. W2BBE, CCS,
FGV, GNQ, HIN, ISN, KKK, LE and MIK. WA2GBH,
GSP, MMD, NWR, OAO, OCE, PJU, PJV, and VID.
WB2BGY.

Worked Five Member Award: The Lawndale Chicago
Boys' Club Amateur Radio Association (K9YHB, Young




Healthy Boys) is verv pleased to offer this attractive
award, The basic award is sent free of charge to any
amateur submitting log data showing contacts with 5
or more members; gold endorsement seals will be sent
for 10 and 25 members worked. Any one person can
qualily in two separate categories: 1—Worked members
on 6 meters only, and 2—Worked members on any other
band or combination of bands (with AOMB/M endorse-
ment if desired, however only one certificate will be
issued, in addition to the 6 meter award). The 25%
rule for mixed band/mode awards applies, An additional
specially endorsed certificate will be awarded to anyone
who contacts 40 club members.

DX stations, including KH6, KL7, and VE/VO, need
work only 3 members for the basic award, and totals of
5 and 10 members for the endorsement seals. Any DX
station who received the KYYHB award becomes an
honorary DX associate member, and thus other stations
may claim contact with him as awards credit, up to a
maximum ratio of ¥4 DX associates to 35 regular mem-
bers. Applicants should send a copy of their log data
to James Novak, WAYFIH, 2513 South Austin Blvd.,
Cicero, Illinois 60650. Lists of club members are avail-
able from WA9FIH for an s.as.e. or s.a.e. and IRC.
All awards are free of charge.

Well that does it for another month, sorry space did
not permit printing the Top Twenty-Five County Hunters
but only two changes were made since last month.
Sorry to record the passing of another old friend Doc
(Joe) Anderten who sent me all data on the NNJ SSB
ARA AWARD, | could wrnite a whole column on his
services to amateur radio and CD but this is a county
hunters and award hunters column. Although 1 do not
have room to repeat items from CoNTEST CALENDAR but
I must mention the New Jersey QSO Party August 20-21.
This is the weather for mobiling and filing-in your
applications for Awards. Write often, enjoy your vaca-
tions, how was yvyour month? 73, Ed., W2GT

The Spare One [/rom page 57]

fabricated from smaller pie wound chokes
(multiply pie type). One pie is carefully discon-
nected from the others and is used as the tickler
coil. Proper polarization must be observed here
also.

The loading coil used in the r.f. stage of the
receiver (coil A) was simply a 22 millihenry
r.f. choke in the writer’s case. It is possible that
some other value might work better with other
types of antennae but it would be best to try
the 22 mh value first. This choke is important
to make the average antenna more effective at
the low frequencies and it will also serve to
attenuate strong local broadcast signals. It 1s
mounted in a 4 prong 1 inch diameter coil form.

Tuning and Operation

The tuning procedure for both the receiver
and transmitter section i1s standard. With the
desired coil in the receiver detector socket (B)
and the TUNING RATE switch set on the proper
position, the receiver REGENERATION control
should be advanced until the detector just breaks
into oscillation. This will be indicated when a
slight plop is heard in the speaker or phones
followed by a gentle hiss. The audio gain should
be set a little more than half way up for normal
reception. C.w. signals or phone carriers will
produce a beat note with the regeneration con-
trol at the point where the detector is oscillating
gently. By careful tuning, s.s.b. signals can also
be copied with the detector oscillating. For a.m.
reception the regeneration control should be
turned back to the point where the detector just
stops oscillating, The antenna coupLING should

177TH EDITION

of the world-famous

e Most comprehensive how-to-build-it source
e Problem-solver for designers & builders

Completely revised and enlarged by William 1.
Orr, WG6SAIL This is comprehensive com-
munications manual which is the indusitry
standard for electronic engineers, technicians,
and advanced radio amateurs. Explains in
authoritative detail how to design and build all
types of radio communications equipment.

LATEST HOW-TO-BUILD DATA

The new 17th Edition of the RADIO HANDBOOK
presents design data on the latest amplifiers, trans-
mitters, receivers, and transceivers. Includes greatly
enlarged sections on single-sideband equipment and
design, and semiconductors. Gives extended cover-
age to r-f amplifiers, special vacuum-tube circuits,
and computers. All equipment described is of modern
design, free of T'VI-producing problems.

THOROUGHLY REVISED & UPDATED

Provides a complete understanding of the theory
and construction of all modern circuitry, semicon-
ductors, antennas, power supplies; full data on work-
shop practice, test equipment, radio math and cal-
culations. Includes aspects of the industrial and
military electronics fields of special interest to the
engineer and advanced amateur. The 17th Edition
of the RADIO HANDBOOK provides the broadest
coverage in the field—complete information on build-
ing and operating a comprehensive variety of high-
performance equipment. All data is clearly indexed.
832 pages; 614 x 94"; hardbound. Invaluable for
amateurs, electronic engineers, and designers.

@ SPECIAL PRE-PUBLICATION PRICE!

EE166, New 17th Ed. RADIO HANDBOOK. Special
Pre-Publication price until Sept. 30, 1966, Only......$10.95
( After Sept. 30, 1966, regular price will be $12.95)

Available also in Spanish and Italian editions.

Order from your electronic parts
distributor or send coupon below.

EDITORS and ENGINEERS, Ltad. |

P.0. Box 68003, New Augusta, Ind., Dept. CQE-8 |

O Sh‘rﬁ me EE166, the new 17th Edition RADIO
HANDBOOK at the special pre-publication price |
of $10.95. |

enclosed. [J Check [J Money Order

' o T
City State ip =
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Here's the greatest advance in
mobile history = « the Lancer 1000
rated for 1000 watts DC input or
2000 watts P.E.P. SSB (input to
the final). Now enjoy the ultimate
in 5-band mobile DX'ing with one
dependable high power rated anten-
na featuring:

(1) Interchangeable coils for your
favorite bands - - 15, 20, 40, 75/80.
(2) Direct coupling on 10 meters.
(3) Mosley-designed corona ring at
antenna tip for elimination of
corona power losses. (4) Capacity
coupled top whip section for maxi-
mum antenna efficiency. (5) 52 ohm

impedance. (6) VSWR 1.5/1 or less
on all bands. (7) Hinged whip for
easy fold-over. (8) Lower antenng
section reverses to provide choice
of hinge use on trunk or bumper.

FOR MORE INFORMATION WRITE:
(code no. 95A)

be set to a minimum position which will give
satisfactory signal strength to assure proper op
eration without overflowing,

On the very low frequency bands the tuning
will secem to be relatively broad but this 1s nor-
mal. Since this 1s not what might be termed a
high performance receiver, the use of a good
outdoor antenna i1s recommended for best re-
sults, Of course, because the transmitter is of
the low power variety the best possible antenna
will pay off here also.

When carefully tuned, the transmitter will
give a very good account of itself on either c.w.
or a.m. Again, be sure to resonate the final for
the brightest glow of the neon indicator. When
the antenna 1s loaded properly the neon bulb
will decrease slightly in brilliance from its maxi-
mum intensity, As stated before the transmitter
antenna circuit 1s designed to feed non-reactive
loads of 50 or 75 ohms approximately. A simple
field strength meter will be of assistance in the
final tuneup. L]

T
| —y Vi
3 g '|h:: =
) —1".:-—+—-.i 5 m - R
h L—] =l' |E;__ - = -
LR ! IF
i % g
g E:j_* |

Fig. 5—Suggested power supply circuit for fixed opera-
tion of the transceiver. The power transformer and
choke current ratings are 100 ma. The two filament
windings should be phased to add for a 12 volt output.

75 Meter Minibeam |/rom page 59]

the above figures over 20 per cent. It is essential
that the antenna 1s placed at least 25" high. If
not, redesign the particular installation with less
coil, bearing in mind the capacity-to-ground fac-
tor. No data is available for heights other than
those mentioned in the foregoing text.

Results have been most gratifving and signal
reports from various areas while running low
power, have been exceptionally high. Antenna
characteristics are consistent and do not vary in
abnormal weather conditions. The minibeam 1s
truly a worthwhile investment in time and ef-
fort for the serious 75m operator. &

S.W.R. & Tank Coil Heating [from page 77]

f. Putting a matching device (or coupler)
between the transmitter and the end of the feed
line. This leaves this s.w.r. alone but transforms
the feed point impedance to one the transmitter
can handle better.

These various alternatives and how they work
can be explored further. However, if you are on
the lower amateur frequencies, quit worrying

gl

”ns/ey Eletson 24 e

4610 N. LINDBERGH BLVD., BRIDGETON MO. 63042

For further information, check number 12
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about your s.w.r. if you can load your transmitter
| to full output. Just QSO and enjoy it. L

on page 110



Ham Shop |

Advertising Rates: Non-commercial ads 10¢ per word in-
cluding abbrevialions and addiesses, Commercial and or-
gamzation ads., 35¢ per word. Mimimum Charge $1.00. No ||
ad will be printed unless accompamied 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.

QSL-SWL-WPE cards. Samples 10¢. Log sheets, QSL cards, Decals,
gﬂbh?ﬂﬁsﬂtfmni Certificates. MALGO PRESS, Box 375, Toledo,
10 L

QSL's BROWNIE-W3CJ! . . . 3111 Lehigh, Allentown, Pa. Samples |
;0;: with catalogue 25¢.

EMBOSSED QSL cards. Free samples. ACE PRINTING SERVICE,
3298 Fulton Road, Cleveland., Ohio 44109. |

HUNDRED QSL’s. $1.00. Samples. dime, Holland. R3. Box 649,
Duluth, Minn. 55803.

ﬁSL:. samples lt_k._ ’_Samcd._‘ﬂu: 203, win}ant_slkill'. H_.‘f. 12198.

CB, SWL, QSL, WPE Cards $7.50 per 1,000! Free samples. ABCD |
Printing, P.0. Box 658 Edgewater Branch, Cleveland, Ohio 44107.

QSLS K2HVN, 860 Atlantic St., Lindenhurst, N. Y. Samples 2i‘31':|
(refunded). Maps, flags, space age, rainbows, pictures,

ASL CARDS. Samples 25¢. Sackers, WBDED, Holland, Michigan. ‘

NEW TOOOOOBES: 61468—$4.00; 6CW4—$1.40; 417A—$3.95; 6360
~$3.45; 6146A—-$2.55; New, boxed, guaranteed. No pulls, sec
onds or JAN. Free catalog. VANBAR Dist. Box 444Y, Stirling, N.J.
07980.

WANTED: Military, Commercial, SURPLUS . . . Airborne, Ground.
Transmitters, Receivers, Testsets, Accessories , . . Especially |
Collins . . . WE Pay Cash and Freight . . . RITCO POB 156, Anna-
dale, Virginia (703) 560-5480 COLLECT.

WRL's bluebook saves you money. Takes these prices without
trades! KWM2-$675.00; 30L1-%£341.00; G50-%$197.10; HT37
$242.10; SX99-$89.10; SX101A—-$188.10; SR150—-$341.10; HW12

$107.10; AF67—-$44.95; King 500A—-$233.10; HQ110-%120.50,
R4-$269.10; Galaxy 300-%$161.10; Hundreds more—free list.
WRL, Box 919, Council Bluffs, lowa 51501.

COLLINS telescopic antenna, HF, 120’ extended height, model
2+237Q-2A, freq. range 2-30 MC, 50 ohm, omni directional radi-
ation pattern, blast protected, shock insulated, Gov't. surplus,
from Atlas “'F'" missile sites . . . like new! (10) avail . . . first
come, first served! Perry Equipment Corp., 1421 N. 6th St.,
Phila., Pa. 19122.

HlﬁLESILE: MEruphnnes 89¢, 4-transistor amﬁ]iﬁers $4.95,
Speakers 56¢. Hundreds of items. Catalog 25¢. Refundable.
ROYAL, Box 2591, El Cajon, Calif.

NOVICE CRYSTALS 80-40M $1.05 each. Also other fregs. Free
list. Nat Stinnette W4AYV, Umatilla, Fla._32'{84.

RTTY GEAR for sale, Write for list-issued mnnfhly. 88 or 44 Mhy
toroids. Five for $1.75, postpaid. Elliott Buchanan W-6-VPC
1067 Mandana Blvd., Oakland, California 94610.

RUBBER STAMPS $1.00. Call, address and Zip Code. Clint's
Radio Service, 32 Cumberland Ave., Veroma, N.J. g
WANTED: Laboratory Test Equipment. Electronicraft, Box 13, |
Binghamton, N.Y. 13902. 5 |
HAM'S MARKET NEWSPAPER, nothing like it before! Send today

for your free copy. Ham's Market Newspaper, Box 13934, Atlanta,
Georgia 30324,

SAVE ON ALL NEW OR USED HAM GEAR. Call or write BOB GRIMES,
ggﬂﬁés]gneal Road, Swampscott, Mass. Telephone area code 617--

.01% Accurate audio fork oscillators for RTTY, etc. Box 65;
Geneva, |l

FOR SALE-M.C. Jones (micro-match) 261.1 and 262 s.w.r. indi-
cator and coupler. The indicator is out of the cabinet as it was
originally rack mounted. Complete with instruction manual
$15.00. Pennwood Numechron model 100 desk type 24 hour clock,
$5.00. K2EEK, CQ Magazine, 14 Vanderventer Avenue, Port Wash-
ington, L.1., N.Y. 11050.

FOR SALE—77 assorted issues of CQ magazine from 1947 to 1959.
Best offer takes the lot. W2GT, 103 Whittman St., Rochelle Park,
New Jersey 07662. N

NATIONAL NCX-3 and NCX-A. Good condx $275. K6ROU Ray, 720
South Chinowth, Visalia, Calif.

THE 37th ANNUAL HAMFEST of the Egyptian Radio Club, Inc.,
W9AIU will be held at the club grounds, Sunday, August 21, 1966.
Club grounds are located near Granite City, lllinois on the east
bank of the chain of rocks canal, one block south of U.S. 66.
Prizes, games, contests, plenty of food and cold drinks. Plenty
of parking room and admission is free.

TUNAVERTER

NOW Use Your Car & Home
Radios for Economical,
Sensitive, Selective, Calabrated

Amateur and Shortwave
Receivers WITH

TUNABILITY — USABILITY — QUALITY

e 6-1 planetary tuning!

e Tunable BFO for good SSB and CW'
o large clear calibrated dial.

e Excellent Sensitivity, S/N Ratio!

e All Solid state, 3V btry. powered

e Mute terminals for amateur service!
e Separate BC & amateur ant, inputs!
e No internal connection, Just Plug in
e Small size —2/ax3%2x4"2 inches.
e 100% American made for Quality.
® 1 Year Defective Parts Guarantee!
e Convenient swinging mount.

o FREE 24" connecting coax!

e 2 WEEK MONEY BACK GUARANTEE!!
e ALL MODELS SHIPPED FROM STOCK, POSTPAID!

Models for AM-FM_no BFO

BAND COVERAGE OUTPUT PRICE

Marine 2-3 mc 550 kc $19.95 ppd
SWL & wwy 9.3-10 mc 800 kc $19.95 ppd
SW & wwy 14-18 mc 1500 k¢ $19.95 ppd
160 meters 1.8-2.0 mc 550 ke $19.95 ppd
75 meters 3.8-4.0 mc 800 k¢ $19.95 ppd
CB-10 M 26.9-30 mc. 1500 kc $29.95 ppd
6 Meter 49-54.5 mc 1500 kc £29.95 ppd
2 Meter 144-150 mc 1500 kc $29.95 ppd
Police, 30-38 mc 1500 k¢ $£79.95 ppd
Marine, 37-50 mc. 1500 k¢ $29.95 ppd
efc. 150-164 mc. 1500 k¢ $29.95 ppd
Aircraft 118-128 mc. 1500 ke $29.95 ppd

Models with BFQ for SS8 - CW - AM - FM

160 M 1 82.0mc 550 kc $£24.95 ppd
80 M 34-4.1mc &50 k¢ $£24.95 ppd
IS5 M 3.8-4.0 mc 550 k¢ £24.95 ppd
40 M 6.97-7.375 mc 830 k¢ $24.95 ppd
20 M 14.0-14.35 ¢ 830 kc $24 .95 ppd
I5M 20.975-22 mc 1500 ke $24.95 ppd
Output kits for use with home radios ....$1.25 ppd.

Watch For New Models! Write For Special Outputs

HERBERT SALCH & CO.
Dept. C, Woodsboro, Texas 78393

For further information, check number 35, on page 110
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TRANSMATCH or
TRANSMATCH JUNIOR

Allows a transmitter to work into the
50 ohm unbalanced load for which it
was designed. Converts a multi-band
antenna to 50 ohms at all amateur
frequencies between 3.5 and 29.7 MC.
Match 10 to 300 ohm wnbalanced
loads.

92200 TRANSMATCH handles a kw.

92201 TRANSMATCH JUNIOR handles
150 w.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

F"._.'_"LJ""I.

M

REwriy

FOR SALE, never used Heath Marauder with extra tubes, wired
Dy radar technician, tuning only needed, $325.00; Hallicrafter
HQ-110 with clock, excellent, $125.00 or $400.00 for both. Paul
Bohac, Rte. 1, Merrillan, Wisc. Call 715-333-5623.

THUNDERBOLT 2-6 mtr linear. Send all particulars in first letter.
P.0. Box 953, Arleta, California.

COLLINS complete station $1100.00. 755-1 with Waters Q-multi-
plier/notch filter, matching speaker $325.00, 325-1 with 516F-2
power supply $450.00, 30L-1 Linear $425.00. Purchased new,
Kept in air conditioned quarters. Absolutely perfect mint condi-
tion, Will bear most scrupulous inspection. Used very little. Will
consider trade on we Avionics radio gear. K9DMG Perry Mowery,
21 Waibel Road, Bartonville, Illinois, Phone 697-6597.

:bf-l?/ ?ﬁ)” ..,/‘::lﬂtlf

. « . That it cost only 10¢ a word to insert an ad in
CQ’s Ham Shop? CQ that's right; only 10¢ a word
will buy you an ad that will be seen by more active |
amateurs than anywhere else! So why wait to sell
that extra piece of gear or those spare parts?
Simply send your typewritten copy along with your
remittance (10¢ per word minimum $1.00) to: Ham
Shop, ¢/o CQ The Radic Amateurs Journal, 14
Vanderventer Ave., Port Washington, New York
11050. You will find that your ad has more than
paid for itself,

Non-commercial ads only

“HAMFESTERS RADIO CLUB" Chicago, |llinois, proudly announces
Its 32nd Annual Midwestern Hamfest, Sunday August 14th at
Santa Fe Park, 91st Wolf Road near Chicago. The Hamfest fea-
tures manufacturer and distributor exhibits, swappers row, con-
tests, awards and a variety of activities for all. Clowns and
games for the children, activities for the XYL while you enjoy
amateur radio with friends and acquaintances. The Hamfest
climaxes ‘‘lllinois Amateur Radio Week August 8-14th," by
proclamation of Governor Otto Kerner. For complete detalls and
a map ot the location write: Gregory Purteck WASMRE, 2916
West Marquette Road, Chicago, Illinois 60629.

—rr —— ——

PROFITS FROM coins in your pocket or piggy bank! Send any
1955 half dollar and receive $3.00 in return. Send any penny
prior to 1934 and get back 3¢. Any plain 1954 penny will
get 3¢ back. All mercury dimes prior to 1934 can be worth up
to double your money back. If it has a little “D' or "S" it's
worth 20¢ and 15¢ if no letter. No bent, drilled or mutilated
coins accepted. Postage refunded upon receipt of your coins.
Send any amount, mixed or singles. Robin Cowan, Dept. 5J,
73-62 Bell Blvd., Bayside, N.Y. 11364,

WANTED-QST's—Last four issues needed to complete private col-
lection. 1916—FEB., MAY, JUNE, JULY. Any reasonable price paid.
KZEEK, CQ Magazine, 14 Vanderventer Ave., Port Washington,
L.1., New York 11050.

WANTED . . . Silver dollars, Any condition, will buy or trade.
Drop a line if you have any other coins for sale or trade. Scott
Cowan, Dept. 15, 73-62 Bell Blvd.. Bayside 64, N.Y.

NEED copies of old RADEX (Radio Index) magazine from 30's and
40's for personal collection. Want single copies or complete
collection. State condition and price first letter. Tom Kneitel,
KZAES, 112 New Highway, Commack, N.Y. 11725,

FOR SALE: BC610E; BC614 Speech Amp:; KWS1: 32V1: ART 13-
R388 Recv'r. W2 70L.

FOR SALE: Complete station. Hammarlund HQ 1-10A Viking Chal-
lenger (B0-6) National (6-2) VFO, Best offer. K1ZBB, Ron Sta-
chelek, School Street, Dudley, Mass.

DRAKE 2B $170. Doctor Marvin Lee, 5219 Nichol, Anderson,
indiana.

CLOSED CIRCUIT TELEVISION system camera tube. Image orthi-
con GL7629. Any reasonable offer accepted. Contact George
Ziegler, 50 East 42nd Street, New York City.

FOR SALE: BC-610 Xmtr (on wheels) with all channels, including
speech amplifier and antenna tuner $300. ART-13 Xmtr. $40.
BC-1004 receiver and supply (BC-779 with BC band) $75.
K6VYV, Box 214185, Sacramento.

NCX-3 Best offer over $200. Consider trade for SB-33 or SB-200.
WBDRY, 6850 Parma_Parh, Cleveland, Ohio 44130.

BUILD A CODETYPER. Transistorized electronic computer-type-
writer for Morse teaching or keying your rig with fb fist
For schematic, parts list and technical dope send $2 to Com-
putronics Engineering, Box 6606, Metropolitan Station, Los
Angeles 90057.

<€ For further information, check number 36, on page 110




HW 12, 22, 32 owners, a triband SSB & CW transceiver modifica- |

tion kit used with single band transceiver, Send for free bro-

E'li'lllillE. D§n$lah Radio Company, 215-28 Spencer Avenue, Queens
age, N.Y.

-

FOR SALE: Collins 328-3, 75S-3B with 200 cy and 4 kc filters, | - 59"5 the

30L-1, 312B-4, and 516F-2 without cabinet., Excellent condition.
2 standard
1

Best offer over $1,650.00. Jim Taylor, WBEEC, 23874 Oak Lane,

North Olmstead, Ohio.

WANTED: Silver dollars. Carson City Mintage. Send all inquiries i
to Box CLC, c/o CQ Magazine, 14 Vanderventer Avenue, Port ‘
Washington, L.I., New York, 11050.

‘i for
- i CRANK-UP
TELEPLEX teaches CODE i | TOWERS

TELEPLEX performs no miracles. It just seems miraculous when
compared to any other method. Get the facts. Don’'t waste your
time and money. Write today for deseriptive literature. It's free
and interesting.

TELEPLEX CO. * 739 Kazmer Court * Modesto, Calif.

"HOW TO MAKE MONEY

Mobile Radio Maintenance”

AUTHORITATIVE GUIDEBOOK
ABOUT THE BOOM IN TWO.WAY MOBILE-RADIO;
GIVES FACTS. FIGURES, PAY RATES,
WRITE TODAY I

LAMPKIN LABORATORIES. INC

FREE BROCHURE | TWO CATEGORIES TO CHOOSE FROM

PIONEER ELECTRONICS SCHOOL Standard Duty Guyed in  Heavy Duty Self Supporting
Heights of 37 -54 -88-105 and Guyed in Heights of

PORT ARTHUR COLLEGE s 71— 88 foet {guyed)

(Owner and operator of KPAC, 5 kw, Port Arthur)

BROADCAST RADIO-TV SERVICING |  ROHN has these 6 IMPORTANT POINTS:
INDUSTRIAL ELECTRONICS Ease of Operation—roller guides between sections assure

easy, safe, friction-free raising and lowering. Strength—

New Sessions Quarterly, March, June welded tubular steel sections overlap 3 feet at maxi-
' : ' mum height for extra sturdiness and strength. Unique

September and December ROHN raising procedure raises all sections together—uni-

.t formly with an equal section overlap at all heights!
Mail: BOX 310, PORT ARTHUR, TEXAS Versatility —designed to support the largest antennae
- with complete safety and assurance at any height desired!

For further information, cheeck number 24, on page 110 Simple Installation—install it yourself—use either flat
base or special tilting base (illustrated above) depend-
-y S ———— ] ing on vour needs. Rated ond Tested—entire line engi-
neered so you can get exactly the right size and properly
SUB CARRIER DETECTOR <= rated tower for your antenna. The ROHN line of towers
- - is complete. Zinc Galvanized—hot dipped galvanizing a
standard—not an extra—with all ROHN towers! Prices

Add programs of commer-
cial-free music thru your

FM tuner. Detector, seli- start at less than $100.

powered, plugs into multiples S
output ol tuner or easily wired SEND FOR ROHN TOWER HANDBOOK

into discriminator ond permit: —$1.25 Value

reception of fomous back- —ONLY $100 postpaid (special to readers

ground music nrr:;gr::mi now of this magazine). Nearest

transmifted as hidden pro- source of supply sent on request. Repre- e
grams on the FM broadcast sentatives world-wide to serve you, Write m
band from coast to coast. Use today to: e

with ANY FM tuner.

KIT, with pmtunlr::ifin, lli-lu"::ll-i;:riﬁuur?l necessary $49.50 ROHN MU"UFuCiuring co-

Covers extra $54.95 each. Current list of FM Broadcast | P. O. Box 2000 Pacite: inels

Stations with SCA authorization 51.00
MUSIC ASSOCIATED e o, ST IFEs
65 Glenwood Road * Upper Montclair, New Jersey World's I‘_ﬂr"’”.“ EXCLUSIVE ‘"“""f"":;""‘r
phone 744-3387 area code 201 of Towers; designers, engineers, and installers

of complete communication tower systems."”

For further information. check number 25, on page 110 For further information, check number 26, on page 110
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THIS COULD BE THE BEST
DX ANTENNA YOU WILL EVER OWN!

COMPLETE KIT PRICE

CONTENTS
® 8 FIBERGLASS Arms Special-
ly reinforced at butt and

element intercept points

® 2 Quad Arm “X" Mounts
® Boom to Mast T Mount
® | Instruction Manual

WRITE FOR BROCHURE TODAY

U. S. FIBERGLASS CO.
5101 N.W. 36 Ave. MIAMI,

FLA. 33142

For [urther information, check number 27,

on page 110

e com SRERADER SERVICE « v s

NAME CALL

(Please Print)
ADDRESS

o | g MO S LS

STATE_ e R | GRS

Please send me more information on your
ads in the Aug. 1966 CQ keved as follows:

P Rt w5 -2 8RN
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Algeradio Electronics Co.
Allied Radio

Alva Radio

Amateur Electronic Supply

Barry Electronics Corp.
Bookbinder Publishing Co.

Collins Radio
Communication Products Company

Dynalab Radio Company

Editors and Engineers

EI1CO Electronic Instrument Co.. Inc.

Eimac, Division of Varian
E-Z Mobile Antenna Mount

Fair Radio Sales
Farmerie Corporation, The

Gonset Inc.
Gordon, Herbert W, Company

Hallicralters
Heath Company
Henry Radio Stores

IBM
Instructograph anpam
International Crystal Mfg. Co., Inc

Jan Crystal

Lampkin Laboratories, Inc.
Liberty Electronics, Inc.

Maco Products

Midway Antenna e
Millen, James Mfg. Co., Inc,
Mosley Electronics Inc.
Multicore Sales Corp.

Music Associated

National Radio Company, Inc.
New-Tronies Corporation

Pennwood Numechron Co,
Petersen Radio Company. Inc.
Port Arthur College

Radio Amateur Callbook. Inc.

RCA Electronic Components and Devices

R.F. Communications
Rohn Manufacturing Co,

Salch, Herbert, & Co,
Sideband Engineers
Space Electronics
Sprague

Squires Sanders
Swan Electronics Corp.

Feleplex Co.

Telrex Laboratories
Texas Crystals
lopar

Unmity Electromnics
LS. Fiberglass Co.,

WRIL. World Radio Laboratories. Inc.

(e ra o rbe
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WRITE US NOW
FOR KING SIZE TRADE-INS ON
YOUR PRESENT GEAR!

NOW FOR THE FIRST TIME
2KW+* TABLE TOP LINEAR FOR UNDER $500.00

GUARANTEED! 2KW+ PEP SSB INPUT and 1200
WATTS PEP OUTPUT, ALL BANDS 80

THROUGH 10 METERS.

EXCLUSIVE GALAXY LINEAR FEATURES

* Revolutionary new circuit, Sustains Hi-Effi- * NEW ALS! (Automatic Linearity System) An
ciency 10-80 Meters. improvement over conventional ALC.

* Most compact ZKW Linear ever made. R.F. * MOST TALK-POWER EVER In this small
unit just 6" x 104" x 114", Same as Gal- size.
axy lll and V. Operates AB, at all times.

T Y S

Built-in antenna switching relays.

-

HORE, OUTSTANDING FEATURES

* INPUT: 2.000 W atts PEP-SSB, 1,000 Watts-CW, 1,000 Watts-RTTY.
* Complete tube replacement cost under $30.00. POWER SUPPLY
| * Uses ten 6HF5's in new, efficient design. Heavy duty power supply
* Full Power from any 100-200 watt output exciter. has 115/230 VAC primary,

conservative 2KW CCS rat-

*

Tubes fan cooled for longer life. _ . . :
ing with grain-oriented sil-

erating convenience, Pro-

3rd order distortion - 30DB. tected by attractive cover.

115/230 VAC power supply.
* Shipping weight (Linear and Supply) Approx. 55 Ibs.

* One knob bandswitching, 80 through 10 meters. rectifiers. All cables sup-
* High efficiency PI-NET, matches 40/90 Ohms impedance. plied. Power supply can be
* Built-in, adjustable low-pass filter. placed under desk for op-
]
'

[ S i S ----------------
Send information on Linear Amplifier.
5 d t L ti... h "
GET | Hrdﬁﬁc:ltjﬂa o !
YOUR WORLD RADIO Name _Call I
FREE LABORATORIES . 2
.-li: A5 P O W a
166 CATALOG W2t o oy ottre i’ s1504 * Y
5 pES e W --—---------------‘
For further in wtino, eheck number 11, on page 110
August, 1966 e CQ o 111




NEW from International

SINGLE SIDEBAND
9mec EXCITER-DRIVER
50-54mc MIXER-AMPLIFIER

The SBX-9 Exciter-Driver and the SBA-50 Mixer-Amplifier
provide the perfect combination for 50-54mc SSB operation.
Performance, versatility and reliability are incorporated
into this new SSB pair. A tremendous value at a low price!

o e

%+ 2 4
ef1v

o

.lﬂ

- [3
‘_,
& .

-"" ———

o

Model SBX-9

Model SBA-50

SPECIFICATIONS: SPECIFICATIONS:
Exciter-Driver 9mc Mixer-Amplifier 50-54mc
Tubes: 6BH6 Oscillator Tubes: 6UBA Oscillator-Mixer
12AX7 Audio 12BY7A Amplifier
7360 Bal Modulator 6360 Linear power amplifier
6BA6 RF Amplifier Drive: Requires 9mc sideband signal
Filter: Four crystal half lattice from SBX-9
Carrier Suppression 45db min. Qutput: SSB single tone 10 watts
Unwanted SB Atten.40db min. ' Controls: On-Off Power
Output: Provides voltage drive for PA Grid Tune
mixer such as SBA-50 . PA Plate Tune
Controls: Carrier Balance . PA Load Tune
Microphone Gain Metering Switch
Test Switch Metering: Oscillator
USB-LSB Switch 9mc Drive_
Metering: RF output for balance Buffer Grid
adjust. Two sensitivity PA Grid
ranges available with _ RF Out
front panel switch. Crystals: Three positions, uses 3rd
Misc: Relay included for push-to-talk overtone 41-45mc range.
operation. Crystals for upper Crystal frequency = final
and lower sideband included. frequency —9mc
Requires high impedance microphone. Misc: Accessory socket provided for
For operation on 117 vac 60 cycle power. connecting keying circuit to
$125.00 SBX-9. Comes with three crystals.

Specify frequency when ordering.

Order direct from For operation on 117 vac 60 cycle power,
International Crystal Mfg. Co. $145.00
INTERNATIONAL
CRYSTAL MFG. C0O., INC.

18 NO. LEE « OKLA, CiTy, OKLA, 73102

For further information, check number 10, on page 110
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World Wide Export Sales: Auriema International Group, 85 Broad St., N,

National offers six of the world’s finest receivers to
meet your particular requirement.

Receiver number one provides greater amateur band performance
and features than any amateur receiver ever built.

Receiver number two has the widest frequency range (from 5 kc to
30 Mc) of any general coverage communications receiver ever built
for lab or commercial application.

Receiver number three is completely solid-state for high reliability,
versatility and portability. It operates from 12/24 V.D.C. or
115/230 V.A.C. This receiver draws less current than a couple of dial lamps
(when its dial lamps are switched off), and provides instant-on operation.

Receiver number four incorporates specific features for high
selectivity and has a six-pole filter to provide built-in steep-skirted
500 cps, 2.5 Ke, 5.0 Ke, and 8 Ke bandwidths with passband tuning for
CW and SSB. Also AGC threshold control to knock out background
QRM. Also a 50 db notch filter.

Receiver number five has a phase-locked frequency synthesizer to
replace conventional high frequency oscillator crystals for superior
stability and over-all calibration.

Receiver number six offers frequency meter performance with
1 Ke dial calibration and accuracy over its entire tuning range, 24 feet
of bandspread per megacycle, and 10 K¢ per turn tuning rate.

Each of these receivers is called the HRO-500. National’s new
HRO-500, at $1560. is the finest total receiver you can buy . . . at any price.

Interested in trying out National’s new sixpack?

See your National dealer for an opener.

NATIONAL RADIO COMPANY, INC.

]

37 WASHINGTON STREET, MELROSE, MASS. 02176

o e

For further information, check number 15, on page 110
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“QRO’ " WITH RCA BEAM POWER TUBES

Power Tubes made oy
Power people for amaleurs
WHO Wall Power

...and reliability! The RCA-6146 family of Beam Power Tubes
has long been famous for both, because quality “extras” built into
these RCA tubes assure you higher power output and longer life
for your fixed and mobile applications.

The RCA-6146A, for instance, has its getter mounted below
the base shield of the tube —out of the rf field —so you don’t lose
rf output power. And for extra reliability, RCA uses low loss “lead”
glass envelopes for additional protection against the stresses of
tf and heat. (If you tap the glass with your fingernail, the “ping”
tells you it’s “lead” glass.)

THE RCA 6146 FAMILY

For 6.0-volt mobile and fixed equipment
applications.
Modified RCA-6146A with higher power
output for critical 6.0-volt mobile
applications.
Modified RCA-6883 with higher power
output for critical 12.0-volt mobile
applications,

RCA-6146A

RCA-6146B/8298A

RCA-6883B/8032A/8552

The RCA-6146B/8298
and RCA-6883B/8032A
8552 have the same built
in, extra RCA advantages
afford higher power inpu
for AM and CW, and ar
designed for critical mobil
applications. The chart list
three popular members o
the RCA-6146 family whic
may be suitable for you
rig. And they have all beer
designed specifically fo
power tube application
and rated to do a particula
job.

e —
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- ',-""‘I.i'“. Pradyg, /

: ==t N | -
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For tabulated data of tec
nical information on sp
cific tube types, see yo
RCA Industrial Tube Di
tributor and ask for yo
copy of “Product Guide fi
RCA Power Tubes” (PW
506A).

Available Through Your
Authorized RCA Industrial
Tube Distributor

RCA ELECTRONIC COMPONENTS
AND DEVICES, HARRISON, N.J,

The Most Trusted Nar
in Electronics

®

For further information, check number 16, on page 110 |
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