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CONFIDENCE MEN.

o

These are men you can trust. Men who know the amateur business. Who know their equipment.
Who know how to help you get the best value for the money you've invested in amateur gear.

Our confidence in these men is the reason they're Collins distributors.

ALABAMA

Birmingham — Ack Radio Supply Co.
Huntsville — Electronic Wholesalers, Inc.
Mobile — Specialty Distributing Co.

ALASKA
Anchorage — Yukon Radio Supply, Inc.

ARIZONA
Pheenix — Henry Radio Co.
Southwest Electronic Devices
Tucson — Elliott Electronics, Inc.

ARKANSAS
Be Wilt — Moory's Wholesale Radio Co.

CALIFORNIA

Anaheim — Henry Radio, Inc.

Burbank — Electronic City, Ine.

Burlingame — Amrad Electronics

Fresno — Dymond Electronics

Los Angeles — Henry Radio Co., Inc.
Radio Products Sales, Inc.

Dakiand — Elmar Electronics

Riverside — Mission Ham Supplies

San Diego — Western Radio & TV Supply Co.

San Francisco — Amrad Supply, Inc.

San Jose — Quement Industrial Electronics

COLORADO
Denver — Burstein-Applebee Co. of Colorado

CONNECTICUT
Hartford — Hatry of Hartford

DISTRICT OF COLUMBIA

Washington — Electronic Wholesalers, Inc.

FLORIDA
Miami — Amateur Radio Center, Inc.
Electronic Wholesalers, Inc.
Orlando — Amateur Electronic Supply
Pensacola — Grice Electronics, Inc.
Tampa — Kinkade Radio Supply

GEORGIA
Atlanta — Ack Radio Supply Co.
Southeastern Radio Parts Co.
Specialty Distributing Co., Inc.

HAWAII |
Honolulyu — Honolulu Electronics
ILLINOIS

Chicago — Amateur Electronic Supply
Newark Electronics Corporation
Peoria — Klaus Radio & Electric Co.

INDIANA
Indianapolis — Graham Electronics Supply, Inc.
South Bend — Radio Distributing Co., Inc.

IOWA
Council Bluffs — Worid Radio Laboratories. Inc.
Des Moines — Radio Trade Supply Co.

LOUISIANA

New Orleans — Crescent Electronic Supply, Inc.
Radio Parts, Inc.

MARYLAND
Wheaton — Electronics Distributors, Inc.

MASSACHUSETTS
Boston — Demambro Radio Supply Co., Inc.
Reading — Graham Radio, Inc.

MICHIGAN
Ann Arbor — Purchase Radio Supply
Detroit — Radio Supply & Engineenng
Kalamazoo — Warren Radio Co.
Muskegon — Electronic Distributors, Inc.

MINNESOTA
Minneapolis — Electronic Center, Inc.
Lew Bonn Co.
MISSOURI

Butler — Henry Radio Co.
Kansas City — Burstein-Applebee Co,
St. Louis — Walter Ashe Division of Radio Shach

NEW HAMPSHIRE
Concord — Evans Radio Co.

NEW JERSEY
Springfield — Federated Purchaser, Inc,

NEW YORK

Albany — Ft. Orange Radio Distributors, Inc.
Amsterdam — Adirondack Radio Supply Co.
Ithaca — Stellar Industries
Jamaica, L |.— Harrison Radio Co.
New York — Hamison Radio Co.

Harvey Radio Co., Inc,

NORTH CAROLINA

Asheville — Freck Radio & Supply Co.. Inc.
Winston-Salem — Electronic Wholesalers, Inc.

OHIO
Cleveland — Pioneer Electronic Supply Co.
Columbus — Universal Service
Dayton — Custom Electronics, Inc.
Toledo — Selectronic Supplies, Inc,

OKLAHOMA
Tulsa — Radio, Inc.

OREGON
Portland — Portland Radio Supply Co.

PENNSYLVANIA
Philadelphia — Radio Electric Service Co. of Pa,
Pittsburgh — Cameradio Co.
Wyncole — “Ham™ Buerger, Div. of
Howard C. Buerger Co., Inc.

RHODE ISLAND
Providence — W. H. Edwards Co.

SOUTH DAKOTA
Watertown — Burghardt Radio Supply

TENNESSEE
Memphis — W & W Distributing Co.
Nashville — Electra Distributing Co.

TEXAS

Abilene — Howard Radio Co

Corpus Chnisti — Electronic Equipment & Engineering Co.

Dallas — Amateur Electronics, Inc.

£l Paso — McNicol, Inc.

Houston — Busacker Electronic Equipment Co., Inc.
Electronic Equipment & Engineering Co.

San Antonio — Radio & TV Parts

UTAH
Sall Lake City — Manwill Supply Co.

WASHINGTON

Lynnwood — Cascade Electronic Supply
Spokane — HC) Electronics
Tacoma — C & G Electronic Co.

WEST VIRGINIA

Beckley — Mountain Electronics Co., Inc.
Huntington — Mountain Electronics Co., Inc,

WISCONSIN

Fond du Lac — Harris Radio Corporation
Madison — Satterfield Electronics, Inc.
Milwaukese — Amateur Electronic Supply

/N

COLLINS

=/




ALL NEW from NEW-TRONICS

SUPER

HUSFLER.

unbelievable mobile performance

The Super Hustler has...

High Power Capability—Capable of maximum legal limit on SSB.

Widest Bandwidth — Better than ever ... maintains minimum
SWR over phone portion of 40, 20, 15, and 10, — 60 KC wide
at 2to 1 SWR on 75 meters.

Low SWR — 1.1 to 1 or better at resonance. .. no special match-
Ing required.

Proper Base Impedance — Nominal 52 ohms at resonance —no |
magic lengths of feed line or matching devices required. |

Low Frequency Drift — Frequency drift from heat held to abso-
lute minimum.

Lo

Here's 413 reasons for exceptional performance.

Coil wire contains 413 individual conductors insu- r1
lated from each other for top performance value. j

See the new Super Hustler at your |
distributor NOW . . . get the facts. %

SWR chart and com-
parative information
supplied on request.

............

. ey

.................................

NEW-TRONICS
Original” g

......
e

NEW-TRONICS CORP.

3455 Vega Avenue « Cleveland, Ohio 44113

For further information, check number 1, on page 110
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SX-146 Receiver

This is an amateur band receiver of advanced design em-
ployving a single conversion signal path and pre-mixed
oscillator chain to assure high order frequency stability
and freedom from adjacent channel cross-modulation
products. The SX-146 employs a high frequency quartz
crystal filter and has provision for installation of two more
crystal filters. The receiver may also be used from 2 to 30
mc, with the exception of a narrow gap at 9.0 mc, with the
connection of auxiliary oscillators. The highly stable con-
version oscillator chain may be used for transceiver opera-
tion of the matching HT-46 transmitter.

FREQUENCY BANDS: 3.5-4.0; 7.0-7.5; 14.0-14.5; 21.0-21.5;
28.0-28.5; 28.5-29.0; 29.0-29.5; 29.5-30.0 mc (28.0 to 28.5,
29.0 to 30.0 requires extra crystals at users option).

SENSITIVITY: Better than 1 pv for 20 db S/N.

TUBES AND FUNCTIONS: 6]D6 RF amplifier; 12AT7
Signal mixer and cathode follower; BAUBA 9 mc IF ampli-
fier; 12AT7 AM detector—AVC rectifier—product detector;
12AT7 USB—LSB crystal oscillators; BGW8 Audio ampli-
fier and audio output; 6BA6 Variable frequency oscillator;
6EA8 Crystal heterodyne oscillator and pre-mixer; Plus
diode power supply rectilier, ANL diode and AVC gates
diode; *6 AUBA—100 kc crystal calibrator oscillator; *Har-
monic generator diode.

PHYSICAL DATA: Size: 576"
20 Ibs.

x 13%" x 11", Shipping wt.,

FRONT PANEL CONTROLS: Frequency: Power off
CW-upper-lower and AM; Audio gain; Band selector—3.5,
7.0, 14, 21.0, 28.0, 28.5, 29.0, 29.5; Selectivity—0.5, 2.1, 5.0
kc [0.5 and 5.0 kc filters optional extra); Pre-selector; RF
gain; AVC on-off; Cal. on-off; ANL on-off; Phone set jack;
Smilter.

REAR CHASSIS: S-meter zero adjust; Internal-External
oscillator switch; Slave oscillator output; External oscil-
lator input; Antenna socket; Speaker, ground and mute
terminals; Grounding stud; AC power cord.

POWER REQ.: 105/125 volt—50/60 cycle AC—55 watts.

I-F SELECTIVITY: Uses a 6-pole crystal filter to obtain a
nose-to-skirt ratio better than 1 to 1.8.

Amateur net, $269.95

Model HA-19 plug-in, 100-ke quartz calibrator available
as accessory. Amateur net, $19.95

*Part of HA-19 calibraotor.

Available in Canada from Gould Sales Co.

For further imformation,
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HT-46 5-band transmitter

All new from the ground up! Here's the “new breed"” trans-
mitter that matches your SX-146 . . . works independently
or may be interconnected for transceiver operation.

FEATURES: 180 watts PEP input on SSB; 140 watts on CW;
Frequency control independent or slaved to SX-146 re-
ceiver; Upper or lower sideband via 9 mc quartz filter;
Built-in power supply; Press-to-talk or optional plug-in
VOX; grid block for keying for CW.

FREQUENCY COVERAGE: 3.5-4.0, 7.0-7.5, 14.0-14.5,
21.0-21.5 mc and 28-30 mc in four 500-kc steps. Crystal
supplied for 28,5-29.0 mc coverage. Other plug-in crystals
at user's option.

TUBES: 6BA6 VFO: 6EA8 Heterodyne crystal oscillator
and mixer; 12AT7 Carrier oscillator-third audio; 12AT7
Mic amplifier; 6EA8 9 mc I-F amplifier and AALC; 6AHG
Mixer; 12BY7 Driver; 6HF5 Power amplifier; 0A2 Reg.

FRONT PANEL CONTROLS: Frequency Tunmng; Opera-
tion-Off, Standby, USB, LSB, CW-Tune, Standby LSB USB;

Microphone gain; Driver tune; Carrier level; Band selector;
Final tune: VFO selector—Transmitter-Receiver:; Dial cal.:
Calibrate OH-On: Meter MA-RFO.

REAR APRON FUNCTIONS: AC Cord; Ground lug; Fuse;
Key jack; VOX accessory socket; Antenna jack; Receiver
input (for transceiver); 11 pin control socket; bias adjusl.
PHYSICAL DATA: Size: 57" x 138" x 11". Shipping wt.,
26%2 lbs.

HA-16 Vox Adapter, $37.95 Amateur net, $349.95

R-51 Speaker,

4 x 6 inch oval speaker and attractive 24 hour clock.

amalteur net $534.95
'szr/@ W ?ﬁfxyﬂ

G __.?fﬂ}//(dfajéyz 0

hallicratfers

Fifth and Kostner Aves., Chicago, lllinois 60624
Export: International Division
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ohort on real estate

Want maximum multi-band performance on DX

as well as short haul communications ? Get a

#ugain HF VERTICAL 18AV0

5 models to choose from...

The Incnmparable HY-TOWER for 10 thru 80 Meters

By any standard of measurement, the Hy-lower 1S unquestionably the Tinest all

band vertical antenna system on the market today. Delivers outstanding omn

directional performance on DX as well as short haul contacts. Takes maximum legal
- ' = " " = L g ~y - : 1 . { e 3 ’ % Pl 3TaT e
['\_Ilu"!' ; F'."' '-\.Jh" I|_"|'[!'- ".ﬁ alalan @ P "'_"'_.."-H | e tlr:;]'.i ' 1 '.llllI 11 [:-: e FI-'-"I!‘I". 3L LI

. . - . . . % 7 [ % oY - = 1 . 1 i 5T 1 . & "-J
automatic band selection is provided by unique stub decoupling system that eties

tively isolates various sections of the antenna so that an electrical Y2 wavelength
(or odd i"-lu*.tm'w of a Y4 wavelength) exists on all bands. Structurally, the self-sup
porting Hy-lTower i1s tm*!? to last a lifetime...withstands 100 MPH gales. IT you wanl

the finest, you'll want a Hy Tn.-.m Model 18HT ....coceveveecoseead139.90 Net |
The New Model 18AVQ. A high-performance | |
|
|
{

all-band vertical for under $50.00

You asked for it...Hy-Gain built it. A high-performance automatic band switching
all-band vertical at a modest price, Features individually tuned Hy-Q traps that pro
vide peaked performance on each band. Takes maximum legal power. Feeds with 52
ohm coax. SWR less than 2:1 on all bands. Simple to install on ground or rooftop

withstands 100 MPH winds when properly guyed. The biggest value all-band vertical

AN IE, MAOHBE L B AN L s i vt an sa slad e ieiias daa s sahs bavsce e DTS TN 4 | .J
The New Model 14AVQ for 10 thru 40 Meters |. A

Improved successor to Hy-Gain's Model 14AVS...the world' s most popular automati 1

. =

e

band switching vertical for 10 thru ;'. meters. Qutstanding omni-directional pet
formance on DX as well as short haul -zut* ts. Features indimvidually tuned Hy-QU

T ' F
traps that provide peaked performance on each Dand. lakes maximum legal power

- £ A
=% " ~y 1 [ 1 r
H ! *

Feeds with 52 ohm coax. SYWK lessthan £Z:1 on all bands. tasy 10 install on ground or

roottop withstands 100 MPH winds when properily guyed Ternitic tor portab

-
rmanent applications Model 14AVQ .. et $29 95 . ﬂ 4

well as pe
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8427 N.E. Highway 6 —Lincoln, Nebraska 68501 E

For further information, check number 4, on page 110




new power amplifier

pentode provides
excellent linearity

Now you can have reliable power in a e
new 1500 watt pentode. Eimac's 5CX1500A CLASS C MAXIMUM RATINGS
i . . DC PLATE VOLTAGE 5000 V
power amplifier tube is designed for use at DG PLATE CURRENT 10 Ao
the popular 1000-2000 watt peak envelope DC SCREEN VOLTAGE 750 V
’a \ 3 PLATE DISSIPATION 1500 W
power range. And it's compact: height, 473", SCREEN DISSIPATION 75 W
, " : . : . RID DI PAT
diameter, 3%2". Physical configuration is SUPE,’;HESSE}H ['.l':-{I}SNSIF'ATIC!N i
similar to Eimac's well-known 4CX1000A TYPICAL CLASS AB,
: LINEAR AMPLIFIER MEASURED WALUES
tEiErﬂdE. The f:ube cgrrles control and screen RS
grid dissipation ratings of 25 and 75 watts, DC PLATE VOLTAGE 4000 V
. b . DC PLATE CURRENT (No Signal) 250 mA
respectively. The S5CX1500A is ideally suited DC PLATE CURRENT ETED T?:.T;}] 485 mA
* : - DC SCREEN VOLTAGE 500 V
for Class C operation. In hngar service Lthe BEANC ENVELORE PONEREIT g
tube can provide a two-tone signal with third- THIRD ORDER IN MAXIMUM —35db
order products of —39 db at 1000 watts PEP RIS T, Sy EIMAC :
or =35 db at 1700 watts PEP. Write Product g3 Carlos. California 94070
Manager, Power Grid Division, for details. A Division of Varian Associates

. MADE IN U.S A
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For further information, check number 5, on page 110
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Engineered to meet today's

band needs / tomorrow's band

changes, Mosliey Trap-Master
beams remain your passport
to world=wide DX. Yes, now
is the time to add the fin-
ishing touch to your station
- Trap=Master by Mosley.

Consider TA-33, the supe-

rior quality beam known and

respected by thousands of
Hams throughout the world.
TA-33 easily handles 1 KW

AM on 10, 15 and 20 meters.
Up to 8db. forward gain.
20 db. or better front-to-back
and 1.,5/1 or better SWR.
TA-33 features the original
all metal encased traps,
proved to last through years

” T of faithful service.
For Hams with lower power
a’/eq II needs, TA-33Jr. is an ideal
choice. Rated for 300 watts
AM or CW - 1000 watts PEP on
Trap-Master

SSB. "'Trap-Master Junior'' is
Your

a top-of-the-line high perform-
ance beam that will boost your
DX potential on 10, 15 and 20
meters. Features up to B db. for-
ward gain = = 20 db. or better front-
to=back and 1.5/1 or better SWR.
TA-33 Jr. incorporates the famous
Trap-Master All Metal Encased
Traps, the mark of distinction in tri-
band beams. An added **plus feature"’
of this beam is its ability to be easily
converted into a version of the NE W

P a S S p 0 r MP=33 "Tig-Arrny" when you increase
pow

The newest addition to the Mosley Trap-

T W ld Master family and direct decendent of the
O O r TA-33 is the MP-33 Tig-Array. Featuring top 3
band performance on 10, 15 and 20 meters. Rated

for 750 watts AM/CW, 2000 watts PEP on SSB.

W . d Here in the medium powered performer designed
]_ e in the true Trap-Master tradition. Again features the
high performance all metal encased traps, pioneered
and developed by Mosley for dependable multi-band

D X operation.
Visit your Distributor today for more details about the World-

Famous Mosley beams. Your passport to world=-wide DX is a
mere anfenna away.

Z_!Zp CL N OoONLLN j RE

4610 N. Lindbergh Blvd.-Bridgeton, Mo.,63044

Write for FREE Catalog!

For further information, check number 6, on page 110
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oUGHT any good DX lately? An awful lot

of fellows have—or have at least tried to

buy a DX QSO here and there under the

guise of financially supporting a DXpedition to

an obscure corner of the world. The practice 1s

relatively new to ham radio, but the roots go
back several years.

Personally, I think the idea of buying a QSO
(or even a QSL, for that matter) is completely
revolting.

The blame for the inception of the practice
could easily be placed squarely on the shoulders
of a fellow like Don Miller, WIWNYV, but 1t
would hardly be fair, It would be very easy to
say that if a fellow can’t afford to finance a
DXpedition on his own, he shouldn’t put the
bite on his fellow DXers. But let’s look a little
deeper into the situation. Let's look at this en-
tire matter of DXpeditions. Why do they even
exist?

First, of course, is the quest for adventure, and
who can deny that it is a major driving force.
In this age of the Jet-Liner, it takes more than a
flight to Europe or South America to satisfy
some men’s desire for the unusual or the dan-
gerous. It takes a treacherous sea voyage In a
leaky, cantankerous old scow to an obscure
south sea’s island to satisfy some men’s hunger.
And in satisfying his adventurous needs, he satis-
fies our own, too.

Second, in forming a DXpedition, a fellow
can't help but gratify his own ego. He will be
coveted, envied, admired, obeved, and discussed.
In short, he will become the focus of the atten-
tion of tens of thousands of people the world
over, It does great things for the ego.

Third, the DXpeditioner serves the purposes
of that cult-within-a-cult called “DXers.” He
provides the food that practically keeps some
folks alive: the new country. :

[ can’t really fault the first two reasons; they’re
as human as can be, but what about that third
one. Isn't it a ridiculous situation when, to sat-
isfy the status needs of a few hundred fellows,
the DXpeditioner must seek out each and every
remote dot of land that could be considered a
“country” (in DXCC terms) and create havoc
on the DX bands for a few days or few hours,
just “to give a few of the boys a new one.” What
useful purpose has been served? What contribu-
tions has been made to ham radio? What will be
the lasting effect of the operation? The answer
to all three questions: None! Even the simple
possibility that the DX’ers equipment and oper-
ating skill will be put to the test doesn't hold

| American and British amateurs to operate
B I A from each other’s countries was signed In

Reciprocal Privileges
With Great Britain!

A reciprocal operating agreement allowing

London on Friday, Nov. 26, 1965. Without a
doubt, this will have the most far-reaching
effect of any of the reciprocal privilege agree-
ments to date, since the two most densely pop-
ulated nations in the world (ham-wise) are
involved.

Also new in the reciprocal licensing basket
is an agreement with Colombia, S. A., effec-
tive November 28, 1963.

water, for the question “Can I work him?””
doesn't even enter the picture! It's a foregone
conclusion, and more so if he’s well-fixed enough
to kick in a saw-buck or two to finance the
expedition!

Hasn't DXing reached the point of utter idiocy
when in order to stay at the top of the DXCC
list a fellow must pay for his contacts, or even
pay for the QSL he receives? And isn’t it even
more idiotic for a grown man (DXer) to sacrifice
family life, business endeavors and social life all
to be able to work some adventurous fellow on
a desolate spit of land in the south Pacific? Why?
What drives them The searing desire to remain
at the top of the list! Fine! Competition is a nec-
essary stimulant in any endeavor, but falsely-
created competition—competition for something
not worth having—is worse than none at all.

In years past, a piece of new DX appeared
only when a ham from a more populous country
was obliged to take up residence in a remote
area for some good reason. The alternative was

[Continued on page 95]

Mr. William C. Armstrong (left), U.S. Minister for

Economic Affairs, and Lord Walston, British Parliamen-

tary Under Secretary of State for Foreign Affairs, ex-

change the new reciprocal operating privileges agree-

ment at the British Foreign Office. (Photo Courtesy US
Information Service—Llondon).

January, 1966 e CQ e 7



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 wunbalanced
loads.

92200 TRANSMATCH handles a kw.

92201 TRANSMATCH JUNIOR handles
150 w.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS
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Cerlificates
Editor, CQ:

As KZ5JW is a CHC’er (with more than 50 certificates,
including USA-CA), we have noted the small invest-
ment in certificates. For the majority of the certificates,
a fee of up to $1.00 is required for the cost of the cer-
tificate, handling, and mailing: and, in some instances,
more money is required, for seals, elc.

We believe that it would not be unreasonable to sug-
gest that sponsoring organizations should finance the
production and dispatch of their own certificates. The
Canal Zone Amateur Radio Association does not charge
a fee for its certificates but only requires log-data ap-
plication, not necessarily confirmed by GCR.

We know that various means of raising funds are
available to radio clubs as well as other organizations,
Some of the fund-raising activities are: membership
dues, surplus ham gear auction sales, and “bake™ sales.
We believe that organizational financing of their own
certificates would promote good will, especially with
DX stations.

We. also. believe that QRM would be alleviated if an
operator, before calling CQ or testing, would require,
“Is anybodyv using this frequency?’” By this means, a
listener in QSO could have an opportunity to reply that
the frequency is being used and his QSO or traffic-
handling would not be seriously interrupted, assuming
that the caller would QSY to a clear frequency.

Gloria M. Spears, KZ5GS/WA3EQA
Operator of KZ5JW

Box 522

Balboa., Canal ZLone

Homebrew Meter Scales

Edihlf. ( (_}

I read with interest the article “Homebrew Your
Meter Scales,” written by Gary L. Erland, which ap-
peared 1n the November issue of COQ.

I think your readers would be interested to know that
the meter scale sheets only are available from Datak
and a few parts jobbers at $2.00 per set of four meter
scale sheets.

Of course, we're somewhat prejudiced, but we think
an even better job can be accomplished with less effort
and minimum expense by using these sheets. The sheet
number in question, by the way, is K19/1 black.

In any case, we are glad to see Instant Lettering dry
transfers put to such good use and we are enclosing a
Meter and Dial sheet which we would appreciate your
forwarding to Mr. Erland.

Thanks very much.

Barrv David Brown

The Datak Corporation

63 Tlst Street

Guttenberg, New Jersey 07093

& For further information, check number &, on page 110
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L [EICO] TRI-BAND SSB / AM /| CW TRANSCEIVER -

I T

NEW EICO 753 SSBIAM[CW TRI-BAND TRANSCEIVER

Build the finest of SSB/AM/CW tri-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
of the 753. 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
““"I“"I that only the 753 has all these important features:

® Full band coverage on 80, 40 and 20 meters. ® Receiver offset tuning (up
to =10kc) without altering transmitter frequency. m Built-in VOX. = Panel
selected VOX, PTT & STANDBY. = High level dynamic ALC to prevent
flat-topping or splatter and permit the use of a linear amplifier. m Auto-
matic carrier level adjustment on CW and AM. m Dual ratio ball drive per-
mits single knob 6:1 rapid tuning and 30:1 vernier bandspread (over 10
degrees of scale). m Position of hairline adjustable on panel. m llluminated
S-meter/PA Cathode Current Meter and tuning dial = Fast attack, slow

Power Supplies Tailored for
Optimum Performance

Model 751 Selid State AC
Supply/Speaker Console.

fatching table-top companio : :
i’::r Built-in PM epeaker, decay AGC. = Grid-block break-in CW keying. ® Product detector for SSB
Kit $79.95 Wired $109.95 and CW, triode detector for AM. m TR relay with auxiliary contacts for use

with high power linear amplifier. Includes mobile mounting bracket.

ADDITIONAL SPECIFICATIONS

- it FREQUENCY COVERAGE: 3490-4010kc, 6990-7310kc, 13890-14410kc. SSB EMIS-
l 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
l 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-

Model 752 Solid State Mobile line Set (capped), Mode (SSB, AM, CW, Tune), Function (Off, Standby, PTT, VOX),
Supply. Carrier Balance, Exciter Tune, PA Tune, PA Load, Receiver Offset Tune, MIC
For use with 12 volt positive or input, phone jack. REAR CONTROLS & CONNECTORS: VOX Threshold, VOX
negative ground systems. Fully delay, VOX sensitivity, Anti-VOX sensitivity, PA Bias adjust, S-Meter zero adjust,
protected against polarity re- power socket, external relay, antenna connector, key jack, accessory calibrator
versal or overload socket. METERING: PA cathode on transmit, S-Meter on receive. SIZE (HWD):
Kit $79.95 Wired $109.95 "¢ 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-1, 131-01 39th Ave., Flushing, N. Y. 11352

For further information, check numebr 9, on page 110
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- ROHN .

sets the , standard

Why settle

.:‘\ for less
’ﬁ:“ than the best?

BN
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L

a -i'.' . -

TWO CATEGORIES TO CHOOSE FROM

Standard Duty Guyed in Heavy Duty Self Supporting
Heights of 37 - 54 -88-105 and Guyed in Heights of
and 122 feet 37 — 54 feet (SS)

71 — B8 feet (guyed)

ROHN has these 6 IMPORTANT POINTS:

Ease of Operation—roller guides between sections assure
easy, safe, friction-free raising and lowering. Strength—
welded tubular steel sections overlap 3 feet at maxi-
mum height for extra sturdiness and strength. Unique
ROHN raising procedure raises all sections together—uni-
formly with an equal section overlap at all heights!
Versatility—designed to support the largest antennae
with complete safety and assurance at any height desired!
Simple Installation—install it vourself—use either flat
base or special tilting base (illustrated above) depend-
ing on vour needs. Rated and Tested—entire line engi-
neered so vou can get exactly the right size and properly
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
start at less than $100.

SEND FOR ROHN TOWER HANDBOOK
—$1.25 Valuve

~—ONLY $100 postpaid (special to readers
of this magazine). Nearest

source of supply sent on request. Repre-
sentatives world-wide to serve you. Write
today to:

ROHN Manufacturing Co.

P. O. Boex 2000 Peoria, lllincis

ﬂ“mmlmr

“World's Largest EXCLUSIVE Manufacturer
of Towers; designers, engineers, and installers
of complete communication tower systems.”

For further information, cheek number 10, on page 110
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Stereo QSO’s
Editor, CQ:

Writing to editors is not one of my hobbies but I
guess even the strongest break down at some stage.

The thing that has triggered me off is the letter from
HRIRP/WSZRP in the September issue. Man, I con-
gratulate you on speaking your mind. These sterco-typed
QS50°s give me the screaming jitters and as for auto
CQ senders, may the powers-to-be legislate for capital
punishment to any one using the things.

CQ is looked forward to every month even though it
is usually six to eight weeks behind by the time it arrives.
I don't know how they work these things out but until
a couple of months ago (when it was priced at US 50¢)
we were paving a particular fee but since the price in-
crease of 50%, we now pay approximately 70% more—
this being ten shillings our currency—so some one sure
i1s catching up on the round abouts!

Now, may | sign off with another grizzle? 1 was going
through the paste boards ‘tother day just to see if |
could qualify for ONE of the CA awards. 1 wouldn't
take or guess at how many W/K cards are there, but
of them all, only six named their county. Now I ask you,
how the blazes can DX stations qualify for any of them
without obtaining county maps? These things take a lot
of postage to send out to VK and wouldn’t be necessary
if the QSL's made mention of the county locations,

After all that, vou'll probably hope 1 never write to
an editor again. However, please don’t think I am sore
at anvone. Just getting a few things off my puny chest.

Best to you all at CQ.

Barry S. Clarke, VK5BS
18 Cornish Street
Glenelg North, S. Australia

Mixer Spurious Frequencies

Editor, CQ:

A procedure such as that described by Mr. Lee in
his article, “Mixer Spurious Frequency Analysis,” is
essential when designing heterodyne receivers and trans-
mitters. However, an example used in the article is
misleading and may cause the charts to be mis-inter-
preted.

It can be shown that a spurious harmonic will be
produced exactly at the mixer output frequency when
Fo/Fi=n/m, where m and n are integers. A harmonic
is then generated exactly at the mixer output frequency
when a mixer frequency line crosses a Fo/Fi=n/m line
figure 1. A combination of mixer frequencies that only
approach a line will not cause a birdie at the output
frequency. A harmonic is still present, however, and it
may well fall within the output passband.

Consider the example used of a § me v.f.o. and a
9 mc s.s.b. generator. Fz/Fi1=3/5 when F:=5.40 mc,
not 5.35 mc. The 8th order harmonics are then found to
occur at 4Fi—4F:=144 mc¢ and 6F:—2F:i=14.4 mc,
which is also the output frequency Fi-+F:=14.4 mc.

When Fi=5.35 mc, a combination which is near the
3/§ line but not exactly on it, the output is at
Fi4+F:=14.35 mc, and the harmonics are at 4F,—4F:=
14.60 mc and 6F+—2F=14.10 mc. The spurious responses
move farther from the operating frequency (and hence
are reduced in amplitude) as the mixer frequency com-
bination moves away from the 3/5 line. At F1=5.0 mc
the output frequency is 14.0 mc, and the spurious re-
sponses are at 4F1—4F:=16.0 mc and 6F:—2F:=12.0 mc.

The point is then that one must not only guard against
crossing a line, but must also guard against approaching
a line close enough to put a birdie in the output passband.

Ronald C. Barrett, W2ANY
Apt. 362A, Matawan Village
Matawan, New Jersey

Ignition Noise

Editor, CQ:

In the September issue of CQ, John Harvey Chase,
DLSDU /WAA4TPF, raised the question of why did Euro-
pean autos cause less ignition noise to 20 meter reception
than US autos. The answer is simple. The European
autos are better suppressed than the average US auto
after it has been overseas for a yvear or two. Germany,
France and the United Kingdom have government de-
crees and standards in force which establish radiation




W2EYY demands

a lot in a mobile
21110111 - PO

His %EA
AUTO-MATCH
gives it to him!

The nautically nice Robinsons are blue water sailors. From Penobscot Bay in summer to the
Bahamas in winter, Robbie (W2EYY) and XYL Elsa cruise the Atlantic in their 56-foot ketch
“Lodestar” . . . virtually always afloat and literally always in contact on 20 meters and 75.
Robbie demands a lot in 2 mobile antenna. He has to! So high on the “Lodestar’s"” mizzen
mast a stock model Waters AUTO-MATCH stands up under the salt-weather beating only year
'round exposure on the Atlantic can give it. And Robbie's AUTO-MATCH (with the mast stays
bonded) gives him a signal afloat many hams would welcome ashore. We take such per-
formance in stride at Waters, because we built a plus in AUTO-MATCH for just such severe
service. Radiator tip of stainless steel . . . interchangeable coils permanently sealed in low-
loss Epoxy . . . mast of aircraft aluminum. If you've mobile antenna problems asea or
ashore, could be you'll find the permanent solution in Waters AUTO-MATCH. Costs a mere
$38.85 complete on 75—even less on the other bands. And that includes the stronger

signal, too!
| WATER
J\W MANUFACTURING |§

WAYLAND, MASSACHUSETTS
WATERS PRODUCTS ARE SOLD ONLY THROUGH WATERS QUALIFIED DISTRIBUTORS

For further information, check number 11, on page 110

January, 1966 e CQ e 1]




FINCO 6 &2 Meter

Combination Beam Antennas

MODEL A-62 - 300 OHM

On 2 Meters: On 6 Meters:

18 Elements Full 4 Elements

1-Folded Dipole Plus Special 1-Folded Dipole
Phasing Stub 1-Reflector

1-3 Element Colinear Reflector 2.Directors

4-3 Element Colinear Directors

Amateur Net....  $33.00
Stacking Kit ... ... $2.19

- g

e

-

2z

. - .
22
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-
e -

MODEL A-62 GMC - 50 OHM

On 2 Meters: On 6 Meters:
Equivalent to 18 Elements 4 Elements
1-Gamma-Matched Dipole 1-Gamma-Matched Dipole
1-3 Element Colinear Reflector 1-Reflector

4-3 Element Colinear Directors 2-Directors

Amateur Net... . $34.50
Stacking Kit..... $18.00
MODEL AB-62 GMC

On 2 Meters: On 6 Meters:
Equivalent to 30 Elements Equivalent to 6 Elements

Amateur Net. ... $52.50
Also:

5 New 6 Meter Beams
3 New 2 Meter Beams
1 New 1'4 Meter Beams

Gold Corodized for Protection Against Corrosion
See Your Finco Distributor or write for Catalog 20-226

The FINNEY Company - Bedford, Ohio

For further information, check number 12, on page 111()

12 e CQ e January, 1966

limits from autos. In France you can even get a traffic
ticket for using an auto whose ignition causes inter-
ference. On the other hand, the US autos in Europe are
generally exempt from these standards, and in addition,
ignition suppression has likely been removed when the
engine was tuned up.

Most US autos are delivered from the factory with
pretty good ignition suppression. The ignition wires are
generally the radio resistor type, the distributor cap
generally has a built-in resistor, and a capacitor or two
may also be installed. When the average mechanic tunes
up the engine he may disconnect the capacitors and if
he replaces the ignition wires he will use ordinary spark
plug wires. The mechanic feels that suppression devices
make the ignition less reliable. Actually, properly installed
suppression cable generally makes starting easier.

A poor quality auto ignition system can invade the
privacy of hundreds of homes in a single evening, and
can cause serious problems to essential radio services. It
can also cause irreparable damage to a military or sci-
entific installation. Many of these locations will not admit
autos if their ignition system’s noise trips an alarm de-
vice at the gate. Ignition noise needs to be belter con-
trolled, and it will take anti-nuisance laws to do it

Chester P. Wilkes

Registered Professional Engineer
7214 Harkavy Drive

San Antonio, Texas

Be Kind To FCC
Editor, CQ:

I certainly agree with Chuck Schauers W6eOQLYV
article [Nov. "65 Ham Clinic] on the way some hams
continually berate the FCC. It is a very fine article and
I enjov his column “Ham Clinic™ also.

Bob Tuttle, WAGLIN
5§22 N. Progress Place
Los Angeles, Calf.

LICENSE EXPIRATION NOTICE
SERVICE

Available To Anyone Anyplace
In The World.

. Address a postal card (no other form
accepted) to yourself.

2. Write anything you wish to tell yourself
on the card.
3. At the top of the correspondence side

(when placed horizontally) write a date
(month and vear only) when you want
the card mailed.

4. When this month arrives, the card will be
mailed.

The Foundation for Amateur Radio, spon-
sor of the service, accepts no responsibility,
if, for any reason, the card is not mailed.
The Foundation does agree, however, to
maintain this service as long as volunteers
are available. Mail vour card today to:

Joan Machinchick, K3KBI
Lake Drive, Cape St. Clair
R.F.D.. Annapolis, Md. 21401

4 b 2 26 36 b ok 3 b 2 2 26 2 26 2 5 6 b 2 % 2 % Ok % 2 % %

PLEASE include your

*
*
*
*
ZIP code number on :
*
*
»

all correspondence.
24 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 o 3 o

ook o b 2 o o o
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LOADED WITH FEATURES
FOR THE AMATEUR, THE
SHORTWAVE LISTENER
AND HI-FI LISTENER

9, ’s\ MOST EXCITING SHORTWAVE
b A RECEIVER BUY IN HISTORYA" 3]

B-A PURCHASED
ENTIRE FACTORY
INVENTORY TO
SELL AT A GIANT
$40.00 SAVING

REGULAR
WAS $139.95
B-A SPECIAL

99’

._'r—' -

T —_—_"

YEAR 'Enl.luﬂLIIAH'I';‘|

Defective parts reploaced without
charge F refurned te B-A within
' year from date of purchoss

— - e e

YOU'LL BE PROUD TO OWN AND OPERATE
THIS HANDSOME RECEIVER...

Has exceptional appearance, the look of fine qual-
ity, which it is,

. « « AND JUST LOOK AT THIS RANGE OF FEA-
TURES: Modern circuitry for AM and SSB phone
and CW with separate product detector, illumi-
nated S-meter operating in all modes, peaking
Q-multiplier, full time KVC for all modes, automatic
series gate noise limiter,
operated power supply.

full wave transformer-

Has built-in speaker, headphone jack on panel, and
tuner output for Hi-Fi systems.

Cabinet size 798" H. x 132" W. x 9" D. Wt. 28 |bs.

For further information,

AUGID QAP

TUNES 4 BANDS: SHORTWAVE 1.6 TO 30 MC
STANDARD BROADCAST 550 TO 1600 KC

HAS TUNER OUTPUT FOR HIGH FIDELITY SYSTEMS

M TUNING

' fr RUSK YOUR ORDER NOW!

| BURSTEIN-APPLEBEE CO. |
N '_:‘_"j 1012-14 McGee 5t., Kansas City ., Mo. 64106 '
i L]l 1 enclose $99.95 plus $2.25 for shipping for l
National NC-121 Receiver. |
: lease ship COD National NC-121 Receiver. |
: | enclose $25.00 deposit. |
I Name_ ki 3- [
I PLEASE PRIN I
I Address e e e !
: City otate___ Lip |
I [1 ) am interested in buying above receiver for nothing i
down on B-A's Easy Terms. Send details. I

check number 13, on page 1]
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FAMOUS “"SECOND OP”

information instantly.

NEW Q" DIAL

SSB-CB, Saves time for efficient operation.

At your E-V microphone headquarters,
or send $1.00 each to:

ELECTRO-VOICE, INC.
Dept. 163G, Buchanan, Michigan 49107

ElecthoYores

SETTING NEW STANDARDS IN SOUND

For further information, check number 14, on page

14 o CQ e January, 1966

Essential DX operating aid, provides vital data like:
beam headings; list of world QSL bureaus: includes
logging space. See needed prefixes at a glance,
increase your odds of a QSO because you have full

A musl for every active operator, ham or C.B. Over a
dozen vital information tables including: Q-signals,
10-signals, abbreviations, all U.S. radio districts and
prefixes, time conversion, logging space for CW-

Sayreville, New Jersey

Ihe annual Raritan Bav Radio Amateurs Christmas
Party will be held at the Community Hall. 9 Krumb
Street, Sayreville, New Jersey, on Ja anuary 22, 1966
lickets are available from WB2NOB. WA?YRT.
WA2CHN, WA2CHS, and K2KFE. Price includes
dinner, gift exchange, door prizes for almost evervone.
and a guest speaker. Those who want more information
can get in touch with WA2YBT. Edward Reed, 38
Riverdale Drive, Keyport, New Jersey, Telephone
S66-1934,

i Northfield. New Jersey

lhe Southern Counties Amateur Radio Association
(New Jersev) will hold its annual Installation Dinner
on Friday, January 14, 1966 at Copsevy’'s Restaurant on
the White Horse Pike in Absecon. N.J. All Hams,
AYLs and anvone interested in amateur radio are wel-
come to attend. Cocktails at 6:30 and dinner at 7. Radio
Station WFPG of Atlantic City will present its annual
“*Amateur of The Year” award at this time. Anyone
wishing further details may contact K2SOX, Northfield,
~.J. for further details.

Los Angeles, California

The world of the ham radio operator will be made
available to ham as well as non-ham individuals on
KPFK (90.7 mc¢ f.m.) on a weekly basis beginning
October 31, 1965, at 10:30 A.Mm.

[he program, “Calling CQ", will be moderated Dby
Ray Mevers, well-known ham and columnist for the
[Los Angeles Herald-Examiner. He will conduct interviews
and comment on news affecting ham groups across the
United States.

Mever, a long-time Los Angeles resident, has been
involved in the ham radio field for over 50 years and
is a retired Lieutenant Commander in the U. S. Navy.

'he first program of the series will be moderated by
KPFK's Director of Drama and Literature, David
Lssman.

Check Your Log

Bill. K2HVN has lots of QOSLs he is willing to send
for QSOs on his mobile trip to Prince Edward Island.
Send vour OQSL and s.a.s.e. to Bill, QTH ok in callbook.

Floral Park, New York

On or about November 17, 1965, a complete HW-22
was stolen from the mobile of Samuel Garshoisky,
W2PWF. while the car was in the garage next to the
house. The unit had |‘i-- call letters taped to it and the
ntenna connector was changed to a S0O-239. Anvone who
|1.1-. information concerning the thelt please contact;
Samuel Garshofsky, W2PWEF, 7842 264th, Floral Park,

N Y. 11004

l; FOR LATE MAI]IL'

Is your mail tired and lagging
behind? Add a little zip to your
mail by liberally applying your
ZIP code number to all cor-
respondence. The results will
amaze you.

‘A N B F B B F B B OB
/B B R B B B B R F



NTERNATIONAL
. CRYSTALS

THE AMATEUR WHO SELECTS INTERNATIONAL CRYSTALS FOR HIS

Every amateur crystal 1s manufactured
by the same skilled craftsmen who make
International commercial crystals.
International crystals are the product of
a continuing research and development
program.

International crystals are designed and
manufactured to operate under all types
of field conditions . . . fixed or mobile.
International crystals are used in all
major makes of commercial two -way
radio equipment.

COMMUNICATION GEAR PROBABLY KNOWS THESE IMPORTANT FACTS:

B International customers include broad-
cast stations, airlines, military services,
Civil Air Patrol, taxicabs.

International crystals and electronic com-
ponents are used in the United States
missile and space research program,

B All International crystals are guaranteed
against defective materials and work-
manship for an unlimited time when
used in equipment for which they were
specifically made.

Whether you're an amateur building your first transmitter or an engineer with special
crystal requirements, you can look to International for precision frequency control.

KEEPING YOU ON FREQUENCY IS OUR BUSINESS!

VT m

INTERNATIONAL

o i e

Write today for a free catalog of International
precision made crystals and quality electronic equipment.

International Crystal Mfg. Co., Inc
18 North Lee

Oklahoma City, Oklahoma /73102
Rush Free Catalog

NAME e
CRYSTAL MFG. CO,, INC. ROORESS - — - — —_—
18 NO. LEE - OKLA. CITY, OKLA. 73102 CITY _ I e STATE ZIP_
For further information, check number 15, on pz: 110
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Second-Class Radiotelephone License Handbook. New

Jdrd edition; complete study course for elements I,
II and III of the latest FC(g exams. Helps you earn

the license you need for communications and two-
way radio work. Order QAN-2, only. ... ..... $3.95

First-Class Radiotelephone License Handbook. By Ed-
ward M. Noll. Completely Revised and Updated. Con-
tains questions and answers based on Element IV
of the FCC exam—all the information you need to
qualify for a 1st Class License. Also provides the
essential knowledge of broadcast theory and basic

principles required by a communications engineer.
e BON-2. 0Ny . . - . v hrernorenseses ons $4.95

Amateur Radio Antenna Handbook. By Harry D.
Hooten, W6TYH. Tells how to select the best
antenna system for optimum rformance. Gives
full details on antenna theory, design, construction,
and application. Order AMA-1,only......... $2.95

[C] Amateur Radio Construction Projects. By Charles Car-
ingella. Shows how to build 40 or 80 meter novice
transmitter, 30-watt 15, 40, 80 meter transmitter,

I balun antenna matching unit, crystal-controlled

converters, etc. Detailed building instructions.
T T A A L A et S g $2.50

Ham Antenna Construction Projects. By .J. A. Stanley.
Practical guide to custom-building your own an-
tennas; describes all types of arrays, installation,
tuning up and testing; sﬁgws yvou how to make the
best use of antenna power, Order HAJ-1, only $2.95

Transistor Transmitters for the Amateur. By Don
Stoner. Shows how to build solid-state crystal oscil-
lator, low-power CW xmitter, power amplifier, CW
rig (80 or 40 meters), 100-mw CW rig for CB, and
many other transistorized rigs.

Order TTS-1, only.. ..

Practical Ham Radio Projects. By Charles Caringella.
Circuit diagrams, parts lists, and descriptions for
building 12 unique and useful ham shack devices at
the lowest possible cost (all-band 500 W linear
amplifier for less than $75; adjustable electronic
keyer under $10, etc.). Order ARC-1, only....$2.50

["] Troubleshooting Amateur Radio Equipment. By Howard
S. Pyle, W70E. Shows you how to repair faults in
receivers, transmitters, antenna systems, etc. Full
data on test instruments and procedures required;
includes many schematics of popular xmitters and
receivers. Order AMP-1,0nly........00nnus. $2.50

1 Handbook of Ham Radio Circuits. HRC-1 ... ............ $2.95
7101 Ways to Use Your Ham Test Equipment. TEM-6.., 2.50
[ Amateur Radio Mobile Handbook. AMH-1, .. . ... .....
I [] Amateur Radio Station Manual (Logbook). ASM-1 .., .. 3.95

[] So You Wantto BeaHam. HAM-3, ... . ... ...........
] General Class Amateur License Handbook. ALP-1..... 2.50
1 Sams International Code Training System. CTG-1..... 6.95

SAM s books for the ATR

USE THIS HANDY ORDER FORM =

|—-Hom|tn W. SAMS & CO., |||c.--|

Order from any Electronic Parts Distributor, or
mail to Howard W. Sams & Co., Inc., Dept. CQ-1
4300 W. 62nd St., Indianapolis, Ind. 46206

Send books checked above. $
[l Send FREE Sams Book Catalog.

Name

PLEASE PRINT

Address -

City State Zip

16 o CQ e January, 1966
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For further information, cheeck number 16, on page 110
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AL SMITH,* WA2TAQ

ELL! what do you know, the CLuB
ForuMm has completed its first year of
existence and this issue starts us off in
the direction of yet another.

It has been a sometimes long hard road to
travel and this writer extends sincere gratitude
to the amateur radio club officers and members
as well as to non club members who so kindly
wrote to the CLus Forum offering their sugges-
tions and remarks which lead to subjects that
could be used for a column.

Unlike other interests in amateur radio the
topic of the amateur radio club is somewhat
limited as to subject column material. My own
activities have been the primary source of ma-
terial and I'm thankful for my associations with
The Rockaway Amateur Radio Club, The Hud-
son Amateur Radio Council, The Federation of
Long Island Radio Clubs, The Hospital Amateur
Radio Network Association, AREC, RACES,
MARS, and a few others.

Both the Amateur Radio News Service and
The Amateur Radio Editors Association have
been mentioned several times in the CLUB FORUM
and the plugs have been well deserved. There is
no doubt that the column may not have come
to pass without the advice and council of many
of the members of both organizations. Particular
thanks to Harry Tummonds, WS8BAH, Bill
Welsh, WA6VTL, and Ray Meyers, WoMLZ.

We're sorry to hear that Ralph *Andy” Ander-
son will be leaving the Washington, D.C. scene.
Andy did a fabulous job as Editor and Publisher
of Auto Call and the former Washington Ama-
teur Radio News. We hope that Andy’s retire-
ment and subsequent return to his home state of
Kansas will only mean a change of headquarters
for his amateur radio activities.

If you're interested in providing good public
relations or in putting out a first rate club type
publication you should get on the bandwagon
by joining AREA or ARNS or both.

Just to participate in the “Swap Program” in
which publications are exchanged with those of
other amateur radio clubs is a revelation in itself.
Here's an opportunity to cash in on the experi-
ence of those, though radio amateurs, can only
be described as professional journalists.

Incidently the swap program is also a good
material as the members of these

*_SUI Beach 43rd St.,_Far lh};ku:-';ly, N."‘(T. 11691,



groups have the privilege of reprinting items
from each others’ publications.

Have you ever attended a radio club meeting
and had the unfortunate experience of mingling
with radio amateurs that do not have the decency
to wear clean neat clothes. It seems that many
of our brother hams put amateur radio club
meetings in the same class as perhaps the street
corner gang that is about to get up a game of
touch football.

It’s said that clothes make the man. We won't
go as far as to say that everyone should be a
Beau Brummel, but . . . we will say that such
articles of clothing as dungarees have no place
at a radio club meeting. The well dressed man
would arrive on the scene in a suit or at least a
sports jacket and clean trousers. Sloppy sweat-
shirts and similar articles of clothing will only
lower the level of the club this would be par-
ticularly so in the eyes of a visitor whether a
member of the amateur radio fraternity or not.
So what say gang, let’s keep our standards up,
off the air and on.

We should be aware of our appearance in all
activities involving amateur radio. One way for
clubs to give a good impression at such things
as amateur radio displays at expositions, fairs
etc. 1s to wear a uniform type of shirt. The CrLus
ForuM has heard from Doc Cully, WABCPA of
The Van Wert (Ohio) Amateur Radio Club.
Doc i1s an exponent of the shirt idea and in his
Official Bulletin of the “National Shirt Crusade™
Doc states in part: “Am not implying that a
complete uniform should be worn, just a decent
looking shirt.” As can be seen in the photo the
shirts worn by Doc and Bill Madden, WASIBA
exemplify the degree of neatness that the CrLus
ForuMm has been stressing.

Uniforms for a club are nothing new but it
seems that amateur radio clubs are somewhat
behind the times in this respect. Many other
groups wear a part of a uniform to identify their
organization such as bowlers wearing shirts and
yachtman wearing caps.

The uniform shirt could be a popular item to
wear at a hamfest, auction, convention or any
other gathering involving large numbers of radio
amateurs. The club name could be embroidered

Doc Cully, WABCPA (left) and Bill Madden, WABIBA,
wearing their club shirts.
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on the back or patches with the club name, and
your call and name could be made up and
sewed on. If club members do not want to go into
the expense of purchasing shirts then thev could
agree on a common color shirt and merely affix
patches on one they already own.

Stimulating interest within clubs has been the
biggest problem of those writing to the CLURB
Forum. This shirt idea could be a big help In
keeping interest. We'll go a step further than
Doc Cully and suggest that a jacket or blazer
be worn in conjunction with a shirt. A crest de-
picting amateur radio would be right in style
with those jackets worn today. Such a blazer
could be worn to almost any event whether it be
a banquet or hamfest or public demonstration of
amateur radio.

Many communities have yearly parades and
almost every local club or group participates.
Usually among the missing is the amateur radio
club. With a uniform of sorts the club could
very well become a complete part of the com-
munity by joining the festivities.

We would like to hear from our readers on
the subject of uniforms and will welcome photos
from clubs who may already have either jackets,
shirts. hats or complete uniforms. Speaking of
pictures why not have photos taken of your in-
stallation of officers or other group events and
send us a copy identifying the members for pos-
sible inclusion in this column. 73, Al, WA2TAQ.
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Compare The

Heathkit SB-100
With Any Other Make
of SSB Transceiver

180-Watt, 80-10 Meter SSB Transceiver. .. ... $360.00

e Full five band transceive SSB & CW operation, 80-10 meters
« 180 watts P.E.P. SSB-170 watts CW +« Switch selectable
Upper/Lower sideband/CW operation « Operate PTT & VOX
« CW with built-in sidetone « Can operate crystal control in
the transmit mode with variable tuning of receiver or can
operate crystal-controlled transceive mode-excellent for net
control « Separate offset CW carrier crystal « Triple action
Level Control™ « Built-in 100 kc crystal calibrator « Enclosed
relays for quiet, trouble free operation « Heath SB-Series LMO
(Linear Master Oscillator) provides truly linear tuning with 1
kc dial calibration-less than 100 cps per hour drift after warm-
up—-400 cps accuracy e« Perfect companion for HA-14 KW
Kompact or SB-200 final amplifiers « Fixed station operation
with HP-23 power supply-mobile with HP-13 & SBA-100-1
mobile mount for quick plug-in/quick disconnect mobile in-
stallation « Fast circuit board assembly « Simple alignment-
requires only a VTVM or VOM, a dummy load and a broadcast
receiver

If you are considering the purchase of an SSB transceiver, we urge you
to read every word on the next two pages before deciding.
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Heathkit SB-100—The SSB

The Newest And The Hottest Of The SB-Series!
Here’s a complete 80 through 10 meter 180-watt
SSB transceiver. It includes all of the high-per-
formance features you've read, heard talked
about, or experienced on the already famous
Heathkit SB-Series Amateur Radio Equipment
.. . plus 5-band coverage with fast, simple band-
switching and tune-up . . . alternate “‘remote”
power supplies for fixed or mobile operation , .,
new Heathkit Switch-Board ™ coil and band-
switch assembly . . . and a new ALC control
circuit (TALC™) that allows even greater varia-
tion in speech level. All this and more in the
new SB-100!

Here’s Engineering That Sets The Pace For The
Industry! The Heath SB-Series crystal filter fea-
tures a 6 pole lattice filter (6 individual crystals)
to produce a superior 2 to 1 shape factor for
sharper receiver tuning . . . greater sideband
suppression. The filter pass-band 1s symmetrical
. . . for identical characteristics on both upper and
lower sideband signals . , . and for optimum SSB
reception with steep skirts for adjacent signal
rejection. What'’s more, the entire filter assembly
is hermetically sealed to retain its published spe-
cifications just as they were when “checked out”
at the time of production. Compare these specifi-
cations with any other SSB filter on the market!
Improved Heathkit Techniques Produce Better
Than Factory Assembled Results! The new
Heathkit Switch-Board ™ coil and bandswitch
assembly virtually eliminates the troublesome
point-to-point wiring of tuning circuitry .
eliminates the critical job of “lead dressing”
required in “wired” circuitry. Here the assembly
procedure is simplified further by a removable
switch shaft which enables easy “stacking” of
the individual Switch-Boards. Switch-Board con-
struction is a new step forward in achieving
clectronically stable circuit construction, plus
ready accessibility to tuning coils.

Power Consistent With Maximum Versatility.
180 watts P.E.P. is the best transmitter power
level for most hams. This power level permits
using the right tubes for the job and does not
require eliminating useful features to pay for
increased power, The SB-100 produces a “bare-
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Rig You've Been Waiting For

foot” signal comparable to the higher power
transceivers and is ideally suited for driving a
grounded grid linear for a really big signal with-
out the problems of excessive drive.

TALC™ (Triple Action Level Control) Sets
New Standards For Automatic Level Control.
Control from three separate circuits is combined
in TALC™ to provide greater speech com-
pression ., . . allow for even more variation in

speech level . . . and boost the performance of
the SB-100 still higher.

Operating The SB-100 Is A Pleasure . . . Like
Driving A Fine Automobile! Select the band, dial
the frequency, peak-up the preselector, and tune.
Receiver and transmitter bandswitching is simul-
taneous. The preselector control peaks up the
driver. Final tuning is quick, sure, and positive.
And for CW op’s who prefer headphone listening,
there is a separate headphone level control to
adjust the headphone audio level independently
of speaker volume. In addition, the transmitter
and receiver are always on the same frequency

.no “leap-frogging” around the frequency
when you'’re working round tables.

Order The SB-100 For The Best Value In SSB
Transceivers . . . Regardless! We invite com-
parison of the complete SB-100 specs on the next
page with those of any other make SSB trans-
ceiver. Also consider circuit design as related to
inherent stability, use of quality components and
fine mechanical construction, cost of companion
power supplies and linear amplifiers, band cover-
age in view of increasing 10 and 15 meter activity,
ease of circuit familiarization with regard to pos-
sible maintenance, and resale value. You will
agree that the SB-100 is the best investment you
can make in amateur radio equipment. (Rec-
ommended for hams with previous electronic
or kit construction experience.)

Kit SB-100, 23 Ibs., $36 dn., $31 mo.. ....... $360.00
SBA-100-1, Mobile Mounting Kit, 6 Ibs....... $ 14.95
GH-12, Mobile PTT Mike, 2 IbS.. .. ... v $ 6.95
HDP-21, Communications Microphone, 4 Ibs....no
ODEY THT.: B TR0 b e era e ins 3 5405 0l ha Wi e s $ 29.40
Kit HP-13, DC Power Supply, 7 Ibs ...no money dn.,
T 1o PR i et N g AN S O TR R $ 59.95
Kit HP-23, AC Power Supply, 19 Ibs....no money

O B9 MO vevisen P S T R o1 B R $ 39.95
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Better than factory assembled!—section-
alized circuit board construction, a mini-
mum of point-to-point wiring, the use of
pre-assembled wiring harnesses, plus the
personal care given to kit assembly assure
the quality you demand.

.
[N ey ] .L .l
. v outal

setting high performance.

$SB-100 SPECIFICATIONS—Receiver section: Sensitivity: Less than 1 microvelt for 15 db signal
plus noise-to-noise ratio for SSB operation. SSB selectivity: 2.1 kc minimum at é db down,
5 ke maximum at 60 db down—2:1 nominal shape factor—6:60 db. Input impedance: Low
impedance for unbalonced coaxiol input. Output impedance: Unbalonced 8 and 600 ohm
speaker, and high impedance headphone. Power output: 2 wotts with less than 10% distortion.
Supuriovus response: Image and |F rejection better than 50 db. Internal spurious signals below
equivalent antenna input of 1 microvolt. Transmitter section: DC power input: S5B: 180 watts
P.E.P. continuous voice. CW: 170 watts—50% duty-cycle. RF power output: 100 watts on
B0 through 15 meters; B0 watts on 10 meters (50 ohm nonreactive load). Output impedance:
50 ohms to 75 ohms with less than 2:1 SWR. Oscillator feedthrough or mixer products: 55 db
below rated output. Harmenic rodiation: 35 db below roted output. Traonsmil-receive opera-
fion: 55B: Push-to-talk or VOX. CW: Provided by operating VOX from o keyed tone, using
grid-block keying. CW side-tone: Internally switched to speaker ond heodphones in CW mode.
Approx. 1000 cps tone. Microphone input impedance: High impedonce. Carrier suppression: 50
db down from single-tone output. Unwanted sideband suppression: 55 db down from single-
tone output at 1000 cps reference. Third order distortion: 30 db down from two-tone output.
Noise level: At least 40 db below single-tone carrier. RF compression (TALCTM): 10 db or
greater at .1 ma final grid current. General: Frequency coverage: 3.5 to 4.0, 7.0 to 7.3; 14.0
to 14.5; 21.1 to 21.5; 28.0 to 28.5; 28.5 to 29.0; 29.0 to 29.5; 29.5 to 30.0 (megacycles).
Frequency stability: Less than 100 cps per hour after 20 minutes warmup from normal eambient
conditions. Less than 100 cps for +=10% line voltage variations. Modes of operation: Select-
able upper or lower sidebond [suppressed carrier) and CW. Dial accuracy—""resettability’’:
Within 200 cps on all bands. Electrical dial accuracy: Within 400 cps after calibration at nearest
100 kc point. Dial mechanism bocklash: Less than 50 cps. Calibration: 100 kc crystal. Audie
frequency response: 350 to 2450 cps. Front panel controls: Main [LMO) tuning dial; Driver
tuning and Preselector; Final tuning; Final loading: Mic and CW Level Control; Mode switch;
Band switch; Function switch; OSC Mode switch; Meter switch; RF Gain control; Audio Gain
control. Internal controls: VOX Sensitivity; VOX Delay; Anti-trip; Carrier Null (control and
capacitor); Meter Zero control: CW Side-Tone Gain control: Relative Power Meter Adjust control;
P.A.—Bias; Phone Vol [headphone volume); Neutralizing. Rear Apron connections: CW Key
jock; B ohm output; 600 ohm output; ALC input; Power ond accessory plug; RF output;
Antenna switch; Receiver Antenna. Power requirements: 700 to 800 volts ot 250 mo; 300 volts
at 150 ma;—110 volts at 10 ma; 12 volts at 4.76 amps. Cabinet dimensions: 147, W x
6% H x 13%" D.

FREE 1966 Heath Company, Dept. 12-1 = .
HEATHKIT CATALOG Benton Harbor, Michigan 49023 h-..[-‘: HAHEALTHEREILL
HEATHKIT 1966 ' [[] Please send FREE 1966 Heathkit Catalog.

™.

*' 1 Enclosed is $ plus shipping.

Please send model(s)

Just how hot can a SSB transceiver be?-
Heath SB-Series leads in amateur radio
electronics. Modern circuitry, select com-
ponents, ample shielding, and the rock-
stable Heath LMO give the SB-100 pace-

= Buy Now—Use This Order Blank -—

- Name
See the wide array of
Heathkit Amateur Radio Address
Equl;ément advaiil?ble at tn]e;f
mendous do-it-yourse - - .
savings! Everything you cjt? : DLt &p
need in ‘““‘mobile'’ or Ship Via:

‘“fixed"" station gear with
full descriptions and spe-
cifications . . . Send for
FREE copy!

[] Parcel Post [ Express Collect [ Freight

(] 20% Included, C.0.D. [ Best Way l
All prices & specifications subject to change without notice. AM-160R
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For further information, check number 21, on page 110
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BY ROBERT W. SCHOENING,* WOTKX

The use of transistors in r.f. power amplifier circuits creates problems in

designing the collector load and the impedance transformation circuit.

Presented below is an insight into the problem and the step-by-step design
procedure for pi-networks, T-networks and L-networks.

only a few types would work at high fre-

quencies, the manufacturers of these
wonderful devices have speeded up their action
until v.h.f. and u.h.f. operation is no longer
novel, nor are the transistors for these frequen-
cies terribly expensive. Five watt CB trans-
mitters using transistors are common, and most
manufacturers make units capable of 25 watts
or more at even higher frequencies, although
such transistors cost something over $30.00.

Radio transmitters using transistors offer re-
markable advantages when used with dry-battery
power, and a significant simplification of mobile
units’ power supplies. In receivers, tubes may
soon be obsolete. Transistors, however, continue
to be inferior to tubes in high-power, a.c. oper-
ated, r.f. amplifiers: we don’t propose to discard
over a half century of intensive development
invested in DeForest’s audion!

Transistor r.f. amplifier circuits are compared
to vacuum tube circuits in fig. 1. Self-biased
shunt-fed vacuum tube stages using common
cathode and common grid configurations are
shown in fig. 1(A), while the equivalent tran-
sistor circuits are shown in fig. 1(B). The use
of rectified-signal bias in both cases requires
that operation be in Class B or C, the usual situ-
ation in transmitters. If the bias resistor is small
enough to load the circuit, or if zero bias (com-
mon in transistor applications) is used, an r.f.
choke is used in series with, or replacing, the
bias resistor.

Because of the bulky heat sink, connected
electrically to the collector in most cases, the
circuits of fig. 1(C), called grounded collector
common emitter and grounded collector com-

E ; INCE the very early days of transistors when

*10040 Brookside Avenue, Bloomington, Minnesota

55431.
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mon base, are useful at higher frequencies. When
these are used, the excitation must be from an
ungrounded source, such as a link, coupled to
the driving stage's output circuit. At least one
manufacturer produces r.f. power transistors
having their cases connected to the emitter, so
that this devious circuitry i1s unnecessary.
There is no theoretical difference 1n the per-
formance of circuits in fig. 1(B) and their cor-
responding versions in fig. 1(C). While certain
advantages may be predicted for either common

BRRE R 33 S S L

RFC
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Fig. 1(A)—Basic vacuum tube circuits for grounded
cathode and ground grid configurations. (B) Transistor
circuit equivalents. (C) These circuits permit grounding
of the collector to simplify heat sink problems and are
“grounded collector common emitter’’ and “grounded
collector common base’” configurations.

+




base or common emitter configuration, experi-
mental results do not always turn out as pre-
dicted. Unknown parameters are introduced by
circuit strays at high frequencies.

In all of these circuits, the driving signal
simply tells the tube or transistor how to switch
the direct current through the output circuit on
and off. This driving signal, incidentally, is often
incorrectly called the “power input,” a term
which the FCC requires that we reserve for the
d.c. fed to the output circuit from the power
supply. The changing direct current, in pulses
from the d.c. supply, causes current changes
through the output load impedance, Z., which
produce the r.f. output energy.

Vacuum tube stages switch high-voltage low-
current d.c. in their plate circuits, developing
high output voltages across high impedance
loads. The parallel-resonant tank circuit loaded
by the antenna (or other desired resistive com-
ponents) is ideal for this purpose, smoothing
the current pulses into a nearly-sinusoidal out-
put waveform by responding over only a small
band of frequencies. Unfortunately, transistors
can not operate at the voltages required to de-
velop high power across high load impedances.
so other approaches must be found. In all cases,
the load must represent a pure resistance in order
to keep the high current pulses from occurring
when the voltage drop across our “switch” is not
at its minimum—a condition which would
sharply increase plate or collector dissipation.

Shunt Feed

Although shunt fed amplifier output circuits
are shown in fig. 1, series feed might well be
used in many cases. The shunt fed circuit re-
quires an r.f. choke representing a high im-
pedance at the operating frequency, at least 10
times the load impedance. Ordinary chokes used
in vacuum-tube stages have adequately high
impedances, but lack the current-carrying ca-
pacity for transistor applications. Although
shown as a choke, the transistor circuits should
use a coil having large enough wire to carry the
d.c., in parallel with a small adjustable trimmer,
tuned (with a grid-dip oscillator and the tran-
sistor and heat sink in place, but the load re-
moved) to about 5% below the operating fre-
quency of the amplifier. Due to the low voltage
across it, r.f. current in this circuit will be
negligible, About 200 to 800 ohms each of X,
and X should be satisfactory. Tuned this way,
the circuit represents a high capacitive reactance
in parallel with the load, and its reactive effect,
including heat-sink to chassis capacitance—will
be swamped out by the low Z. in operation.

Push-Pull

Probably because vacuum tubes are seldom
used in push-pull r.f. amplifiers these days, de-
signers have neglected push-pull transistor cir-
cuits. This omission disregards several unique
advantages for push-pull transistors. First, in
push-pull the excitation generator is loaded on
both halves of its cycle, preventing destructive
inverse voltage peaks across the base-emitter

r -TL Fant I, Xez Pan
T CTN. YRR W g Wy
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Fig. 2—Various load and impedance transformation
circuits described in the text.

junctions. This particular rating is quite low for
some high frequency power transistors, so that
near the limit of operating frequency they cannot
be driven harder to make up for loss of current
gain; they must be operated at lower power and
efficiency levels. Another advantage of push-pull
is the use of a load impedance four times that
for a single-ended stage, reducing losses in the
output circuit itself.

Load Impedances

Operating r.f. amplifiers at high currents and
low voltages, an ordinary tank circuit would
require impractical values of L and C to achieve
an operating Q high enough to produce a good
waveform. An operating Q (loaded) of 12 is
generally considered the minimum required for
reducing the second harmonic content of the
output wave, so that a load impedance (Z.) of
12 ohms would require reactances having the
ridiculous value of one ohm. If the antenna
itself has a Q of 12 or more, it still cannot be
used directly, since its distributed constants give
it multiple resonances; besides it might not rep-
resent the correct impedance, and is almost cer-
atin to be slightly (or greatly) reactive. This
means that for Z. we must include selective
devices capable of cancelling the antenna's re-
actance and presenting a purely resistive load
of the proper value to the amplifier.

Figure 2(A) shows a frequently-encountered
method of cancelling antenna reactance. If the
load impedance required is not too low, suitable
taps on the coil may be found by experimenta-
tion. A mathematical solution is not available
due to the incomplete and unpredictable flux
linkage between the various parts of the coil
Developing the output voltage across an in-
ductive tap has been found to result in higher
peaks of voltage than the predicted maximum of
twice the d.c. supply voltage: so for transistors
with their rigorous voltage limitations, this cir-
cuit requires caution. Connecting the antenna
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Fig. 3—Circuits of the T-network (A) and L-network (B)
for use with transistorized r.f. power amplifiers. The
design procedure is covered in the text.

across an inductor has the disadvantage of ac-
centuating the output at harmonics, since the
reactance across which this voltage is developed
varies directly with the order of the harmonic.

For harmonic attenuation, fig. 2(B) may be
used. It 1s called capacitive antenna coupling
and offers a better waveform, but has the me-
chanical disadvantage of requiring insulation of
the tuning capacitor’s rotor. By simply reversing
the antenna and ground terminals, so that the
circuit common point is at the junction of the
two capacitors, this circuit becomes the familiar
pi-network shown in fig. 2(C)—widely used in
modern vacuum-tube amplifiers. Unfortunately,
the pi-network requires the same reactance value
as a parallel-resonant tank—values impractical
for transistors at high power levels. A tap on
the coil, as in fig. 2(A) might be used, but with
the same disadvantages as outlined previously.

With circuits such as those in fig. 2(D) and
2(E), the problem begins to look discouraging.
Figure 2(D) brings up the insulation problem
again, and 2(E) shows this system feeding a
balanced load. Consider what a balanced (push-
pull) generator feeding a balanced transmission
line would look like.

L and T-Networks

Figure 3(A) shows a T-section network for
impedance matching. Experiments indicate that
the two inductive elements (not coupled) can
be computed closely enough so that only the
capacitor need be made variable., However, if
the output load impedance represented by the
antenna is complex, or is not entirely predictable,
adjustment of X.» would be useful. For a QO
of 12 to 15, the values of L and C are quite
practical for very low load impedances.

Figure 3(B) shows a resonant L-network
which permits convenient loading adjustment by
making Xco, or a portion of it, variable. The
values of L and C are quite practical at high
frequencies, becoming rather cumbersome below
five megacycles or so.

The T and L-networks result Iin a series
resonant circuit, so that they are tuned for
maximum d.c. current rather than minimum as
with the pi-network or regular tank.

Antenna Impedances

To make use of these circuits, the load re-
quired for the amplifier and the anticipated an-
tenna impedance must be known. Most trans-
mitters today are designed to look into a 50 to
75 ohm resistive, unbalanced, antenna, so that
R.n: in the design problem will be in this region
unless other conditions are known to prevail.
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Antenna reactance, if not foo pronounced, can
be tuned out with the adjustable elements; other-
wise a separate antenna tuner must be used.

Calculating Z,,

The load impedance, Z,, into which the tubes
or transistors look, is often computed by squaring
the d.c. supply voltage and dividing by twice
the anticipated power output. Using this, it must
be recognized that an assumption has been made
that the peak a.c. voltage i1s equal to the d.c.
supply voltage, and that this condition will not
be achieved. The impedance found this way
will always be too high, therefore Z:. should be
computed for 10 to 20% more power than is
anticipated. For very low impedances, tank loss
resistance will also increase Z., so adjustments,
particularly toward lower-than-computed value
of load impedance should be provided.

Selecting Q

Very low load impedances will inevitably re-
duce the efficiency of the tuning circuit used,
since loss resistance becomes an appreciable
percentage of the total load. For this reason,
large wire or tubing should be used for the coils.
and connections should be well made. To further
increase tank efficiency, the lowest suitable value
of loaded Q is recommended. While the circuits
in fig. 3 both furnish excellent harmonic attenu-
ation, a Q of 10 or more should be used for
feeding a selective antenna which does not re-
spond at the second harmonic. If the antenna is
not definitely known to conform to these re-
quirements, a Q of 12 to 15 should be chosen.
A O of 5 to 7 is satisfactory for interstage
coupling, or where additional selectivity appears
between the stage’s output and the antenna. The
rule for tank efficiency is simple: high unloaded
Q, low loaded Q.

Calculations

Because of their frequent use in phase-shifting
circuits, L-C networks found in handbooks tend
to be surrounded by mysterious mathematical
formulae. For impedance transformation, how-
ever, the calculations can be simplified. In pro-
viding these solutions, a step-by-step procedure
has been outlined which should make it possible
for the average experimenter, amateur, or serv-
iceman to design transistor power amplifier
circuits, The networks operate by connecting
inductance or capacitance to the antenna re-
sistance to make it look like a different value,
and then tuning out the residual reactance by
introducing reactance of the opposite sign.

The pi-network is very good for vacuum tube
amplifiers and for very low-power transistor
circuits where Z. is several hundred ohms or
more. Where the load impedance is much less,
the other two circuits are useful. Figure 3(B)
may be used only when the load is less than the
antenna resistanse. An operating constant, D,
has been introduced to simplify computation
and notation. Slide-rule answers are adequately




accurate because of circuit strays.

For each of the systems, follow the steps in-
serting your Q, Zi, and R.... Remember to make
Z. a bit lower than the formula indicates. If in
doubt about Q, use 12. Where Q is more than
about 10, the quantity Q° -~ 1 may be sumplified
to 02, since adding one in these cases will not
appreciably change the result. If the answers
are not real and positive, the circuit is not suit-
able for your particular impedance transforma-
tion., ard a different configuration must be
chosen.

Pi-Network Design

To design a pi-network proceed as follows:
]l—Determine Z. as previously explained.

b Ei.c.z
2 Pﬂlllt
2—Select the values for Q and R..: as pre-

viously explained.
3—Find the constant Dg:

Zy, (1)

Dq =1+ Q* (2)
4—Find a second constant, Dx:
Dg = Rant Do (3)
VA"
5—Find the third constant, K:
K =+Dg —1 (4)
6—To determine Xy, (in ohms) of fig. 2(C):
A
Xog = =F (5)
Q
To Convert X. to C in mmf use the formula:
159,000
Cmmf = --chmc (6}

7—To determine X (in ohms) of fig. 2(C):
e QZy 1 K Rant
Dq Dx

To convert X to inductance in microhenries,
use the formula:

(7)

£3 0.159 X,
fmﬂ

8—To determine the value of Xc¢» In ohms
use:

Lyn (8)

- Rmt
Xeg ™ —

X (9)

To convert to mmf, use formula (6).

T-Network Design

To design a T-network as shown in fig. 3(A)
proceed as follows:

. Determine Z. as previously explained.

Z Select Q and Raut.

3. Find the constant D when:
D=@Q"+1 (10)
4. Determine the value of X, in ohms by:
X1 =21.0Q (11)

To convert X, to L use formula (8).
5. Determine the value of Xi2 in ohms by:

-\'LE . — '\/Hnnt (ZL D — Rlﬂl) “2.]
To convert X to L use formula (8).
6. To determine X¢ in ohms:
.l-q i Rln'l ZL B (13}

X1z + Q Rant
To convert X¢ to C in mmf use expression (6).

L-Network Design

To design a tuned L-network as shown in fig.
3(B) proceed as follows:

1. Determine Z; as previously outlined.

2. Select the values for Q and Riq:.

3. Find the constant D when:

M1 Rant

D = 14)
7L (
4. Calculate Xco in ohms where:
-‘YL-E - Rll‘ll (15)
vD -1

Convert X¢o to C in mmf using expression (6).
5. Calculate X1 in ohms where:

X1 =Q2Z. (16)

Convert to L in microhenries using expression
(8).
6. Calculate Xy in ohms, where:

3
¥V LJ{'L _ X2 (D — ”] (17)

Convert X to C in mmf using expression (6).

Coil Design

To construct vour coils, after determination
of the required inductance in microhenries, the
number of turns required may be approximated

by:

N=~1 /T2 (9a F 10b) (18)
a
where a = winding radius in inches.
b = winding length.

=
1*#*I******************l’*****ii
2 PLEASE include your %
x -
X ZIP code number on p
x all correspondence. X
2 2 2 2 2 2 24 2 2 2 b 2 2 2 2 2 2 2 2 2 2 2 3 ok 2 2 2 % 4

January, 1966 e CQ e 25




BY KIRK CHRISTIAN*

ow would you like to help America’s
“Apollo” Moon mission?

More than 50 amateur radio operators
in California, Arizona and New Mexico are, and
there’s a need for more volunteers in those
states and for additional stations across the
nation.

In their newest public service project, the
California, Arizona and New Mexico amateurs
have teamed with more than three dozen ama-
teur and professional astronomers to establish
something they call the “Argus-Astronet™ moon
watching network.

Together, the radio operators and astronomers
are maintaining a concerted vigil of the Moon's
surface, hoping to detect events and phenomena
that scientists know occur.

Founded June 1, the Argus-Astronet i1s the
brainchild of Dr. Gerald A. Guter (WA60QU)
of Glendora, California, a space scientist who
has been a key member of a National Aero-
nautics and Space Administration (NASA)
lunar research program for the last three years.
Concerned about the lack of definite knowledge
on lunar activity and phenomena, Dr. Guter
conceived the idea of teaming the radio ama-
teurs with the astronomers to provide simul-
taneous lunar observations and instant com-
munications.

“Over the years there have been thousands
of reports of phenomena occurring on the
Moon,” Dr. Guter explained. “In virtually every
case, the events were seen by only one pair of
eyes and, therefore, couldn’t be verified.”

Definite information about lunar events that
could help American astronauts is very sketchy.

An amateur astronomer himself, Dr. Guter
contacted and met with dozens of star gazers
throughout Southern California and by letter
interested others in Northern California, Arizona

®427 South Lupin Lane, Glendora, California 91740.
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and New Mexico. And. to handle the radio end
of the network, Dr. Guter turned to another
acrospace expert, W. R. “Wally” Calkins
(WIKUX) of West Covina, one of Southern
California’s best known radio amateurs.

As Dr. Guter enlisted interested amateur and
professional astronomers, Calkins contacted
many of his amateur radio friends and tried to
team them with nearby astronomers. Thus far,
approximately 35 astronomer-radio teams have
been organized and observing schedules arranged
to lighten the observing load for everyone.

Dr. Guter and Calkins appropriately named
the observing program “Argus” after the Greek
myvthological creature with one hundred eves.

Astronet swings into action every weekday
when the moon is observable between 0300 and
0600 gMmT on the 75 meter band (3.885 kc¢).
S.s.b. is being used with phone patches.

Calkins has been designated Astronet “control”
and directs all traffic on the frequency over his
son’s station (WA6UCR).

On the average. four astronomer-radio teams
maintain their simultaneous watch. At the be-
ginning of the evening, each checks in with
Calkins to let net “control” know they're on
the job. The astronomers divide up the moon
into quadrants and slowly eye every peak, crater
and ridge seeking any scrap of activity. When
a suspicious occurrence is spotted, the alert is
sounded over the Astronet and all eyes converge
on the area.

Dr. Guter also has made arrangements with
four large professional observatories to zero in
suspected “sightings.” They are the Lowell Ob-
servatory of Flagstaff, Arizona; Organ Mountain
Observatory of Las Cruces, New Mexico; the
Lunar and Planetary Observatory of Tucson,
Arizona; and the Ford Observatory of Mount
Peletier, California.

Thus far. the Argus-Astronet has had one



“sighting.” On the nights of August 2 and 3,
Dr. Guter reports, one of the moon's craters
(Aristarchus) was seen giving off a pulsating
white light, This wasn’t a new discovery. A
similar observation was made in the same crater
Iwo years ago by a pair of astronomers at Lowell
Observatory. What was significant i1s that the
August 2-3 sighting was the first ever observed by
astronomers watching from a number of points.

The “first” was scored by four astronomers
working with three radio amateurs observing
from three cities:

They were:

1. A pair of young astronomers—Ron Emanuel
of Azusa, California and Steve Welch of Covina,
California—teamed with Dr. Guter on WAG6-
OQU.,
2. Amateur astronomer Larry Bornhurst of
Monterey Park, California teamed with Calkins
on WAGUCR.

3. Bob Leasure of Phoenix, Arizona, a double-
threat radio amateur (K7UNK) and amateur
astronomer. Leasure has his observatory organ-
ized in such a fashion that he can keep his eye
on the moon and his hand on the transmitter.

“No conclusions have been drawn on what
the observers saw,” Dr. Guter said. “That’s for
the scientists and professional astronomers to
unravel.”

But just guessing, Dr. Guter theorizes the
pulsations could have been caused by intense
radiation from the sun illuminating gas from a
volcano, or a fluorescent material.

Since the network was established, interest in
its work has been widespread in the Southwest
and radio amateurs have offered assistance of
all kinds. Thomas K. “Tommy” Tamashiro
(W6YBB) of Cucamonga, California frequently
hauls amateur astronomers into the nearby San
Gabriel Mountains for “smog free’ moon
waltching., Tamashiro sets up nearby with his
automobile mounted s.s.b. equipment to tie into
the Astronet. It works fine—except when wander-
ing bears scare the devil out of Tamashiro and
the astronomers,

Dale B. Dorothy (W7CTK) of Las Vegas,
Nevada has contributed his 8-track tape record-
ing equipment and keeps a permanent record
of all Astronet sightings. Hugh Cabot (WAS-
KSQ) of Shafter, Texas has offered to be a
relay point for stations in the east.

“Expanding the Astronet into the East, Can-
ada, Mexico and Hawaii is Argus’ next goal.”
Dr. Guter explained. “That’s where the radio
amateurs can help. More stations in the South-
west also are needed.”

The key areas are:

California—Covina, Inglewood, Manhattan
Beach, Pasadena, Pomona, Santa Monica, San
Francisco, Torrance and Whittier.

Arizona—Flagstaff, Phoenix and Tucson.

New Mexico—Las Cruces.

Missouri—Neosho.

lowa—Eldora.

Ilinois—Champaign, Lisle.

Ohio—Delphos, Fremont, Hudson, Lima.

?
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Amateur astronomers and radio operators in California,
Arizona and New Mexico have their eyes on the moon
and hands on the transmitter in a combined new public
service project—the "“Argus-Astronet’” moon watching
network. Here, Dr. Gerald A. Guter (left) mans the
eye piece of an 8-inch telescope while T. K. Tamashiro

(W6YBB) stands by the transmitter.

Georgia—Atlanta.

In each of these communities, there 1s an
amateur astronomer willing to participate In
the Argus network who needs one or more radio
partners.

“We'll probably have to add a 40 meter Astro-
net band in the future,” Calkins commented,
*“to reach across the country and to other dis-
tant places.”

Recognition of the work the amateur radio
operators and astronomers are accomplishing
has been given by one of California’s most
prominent professional astronomers, Dr. C. H.
Climinshaw, director of Los Angeles’ Griffith
Park Observatory and Planetarium.

“The point is that these men are doing some-
thing the large observatories can’t do because
the observatories have other assignments,” Dr.
Climinshaw said. “The work 1s very worthwhile
and I hope it's carried on,” he added.

“"Any information the Astronet acquires will
be reported to NASA,” Dr. Guter said. "NASA
recently has become extremely interested in a
network similar to Astronet using a hot line
telephone communications hook-up. It probably
will take months and vears of patient, night-in,
night-out observing to spy out the moon's
secrets,” Dr. Guter said. “But even the tiniest
hint of information has to help America’s Apollo
effort. Maybe we’ll ind something that will warn
us to steer our astronauts away from certain
areas, or maybe we'll find minerals or materials
that can be of use to them.”

Amateur radio operators interested in par-
ticipating should contact Calkins on WAGUCR
or at 814 Cameron Avenue, West Covina,
California. L
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The Volt-Ohm-Milliammeter

BY WILFRED M. SCHERER,* W2AEF

PRIME requisite for testing, servicing and
A maintaining electronic equipment is
knowledge of the voltage, current, re-
sistance or continuity at various points of the
circuitry. This knowledge can be obtained easily
with a volt-ohm-milliammeter, (v.o.m.), which
is a multimeter with which the measurement of
these values can be made, all with one instru-
ment. For this reason the v.o.m. is without a
doubt the most universally used piece of test
gear to be found in the ham shack, service shop
or laboratory.

The vacuum-tube voltmeter or v.t.v.m. 18
another combination-type instrument that is be-
coming more and more popular because of other
desirable features it provides; in fact, sooner or
later you'll find it best to have both instruments
on hand.

As the name implies, the v.t.v.m. utilizes
vacuum tubes. It has the following advantages
over the v.o.m.: higher input resistance that
allows more accurate measurements on high-
impedance circuits; greater sensitivity that allows
the measurement of smaller voltages and larger
resistances; lower input capacitance that permits
a.c. measurements up to radio frequencies; in-
herent circuitry that protects the meter move-
ment against damage.

On the other hand, the v.t.v.m. has some dis-
advantages, namely: it requires power for opera-
tion, usually obtained externally from 117
v.a.c.;! warm-up time is needed and heat is
generated within the unit that can affect stability
and accuracy; heating and cooling cycles may
age and change component values and thus re-
quire occasional recalibration of the instrument;

current cannot be directly measured.
Advantages of the v.o.m. over the v.t.v.m.

*Technical Director, CQO.

‘A recent innovation is a v.o.m. in combination with a
v.t.v.m. operated from self-contained batteries.
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Sﬂmwr or later, most hams will find themselves in a building or trouble-
shooting situation that requires a little test equipment. It may call for only a simple
VOM. or a grid dip meter. but whatever instrument it is. it will be worth its weight in
PL-68’s if you know how to use it. However, most newcomers (and a fearsome number
of old-timers, too) have only the slightest notion of what makes that old VOM tick. nor
do they really know how to get the most use from the test equipment they have.

CQ is pleased to begin this month a down-to-earth series, written by our own Bill
Scherer, W2AEF, which will attempt to take the mystery out of instruments in general.,
This month the subjects are the basic measurements, and the volt-ohm-milliameter.

&%

are: it provides instantaneous operation; usually
1s smaller and less bulky (pocket models can be
had); 1s more stable and does not require ex-
ternal power. It is thus handy to cart around and
is well adapted for service and maintenance work
in the shop or in the field. Also, completely
wired models usually cost less than assembled
v.t.v.m.’s.

Let us now take a look at the methods used
for measuring different electrical quantities.

Ammeter

Current flow through a device called a meter
is the basic principle underlying the measure-
ment of voltage, resistance and current with the
instruments about which we're concerned.

Meters used for measuring current are called
ammeters., For direct-current applications most
meters have the D’Arsonval type movement as
shown at fig. 1. A pointer, attached to a small
armature coil mounted on pivots within a mag-
netic field, moves over a calibrated scale as the
current flowing through the coil causes the coil
to turn due to its interaction with the magnetic
field. The action is like that of an electric motor.

Pointer

Pivot

Armature Coil

Permanent
Magnet

N Pole

|~ Fieces

Fig. 1—The D’Arsonval-type meter movement. See text.




The degree of rotation is generally proportional
to the current flowing through the armature,
50 the scale may be made linear with its calibra-
tions equally spaced over the range.

Meters with other type movements are some-
times used for special applications or low cost,
but they will not be discussed here, since they
are not well suited for use with v.o.m. o1
v..v.m. work.

Most of the currents encountered in electronic
work are small (less than one ampere), so
meters having basic full-scale ranges in milli-
amperes or microamperes generally are used.

Current Measurement

To measure current, the meter is inserted in
series with the load as shown in fig. 2. Note that
the polarity of the meter must correspond to that
of the voltage source.

= ma
4 - @"

Soauice

Fig. 2—Circuit for

Lood measuring current,

— o

If the current to be measured exceeds the
full-scale range of the meter, a shunt resistor
must be placed across the meter to extend its
range accordingly. See fig. 3. The current is
thus divided between the shunt resistor and the
meter, the amount of current in each branch
depending on the ratio of the shunt resistance
to the meter resistance. The current that flows
through the meter then can be kept within its
full-scale range by proper choice of a shunt
resistor.

Pﬁ hunt

Fig. 3—Circuit for
extending range
of a milliammeter.

EScht Load

For example: If a 0-1 milliammeter having
an internal resistance of 90 ohms is shunted
with a 10-ohm resistor, nine tenths of the cur-
rent will flow through the shunt, and one tenth
will go through the meter. Then, if the total
curent drawn by the load is 10 ma, 9 ma goes
through the shunt and 1 ma passes through the
meter which now will read full scale. For lower
currents the calibrations on the meter may be
multiplied by a factor of ten. since the meter
now indicates the amount of current by this
same ratio. Similarly, for a 0-100 ma range
with a 0-1 ma meter, 99% of the current will
have to go through the shunt, 1% through the
meter, and the shunt therefore must be pro-
portionately smaller.

Further details for determining the correct
size shunt will not be taken up. since these al-
ready have been worked out by the manufac-
turers of the instruments under discussion.

Voltmeter

Voltage also is measured by a current-oper-
ated device which in the case of the v.o.m.
usually 1s a milllammeter or a microammeter.
This is how it works:

Referring to fig. 4, Ry is a mulriplier resistor
connected in series with the meter and the com-
bination of the two is connected across the
source of voltage to be measured. Ry is pro-
portioned so as to limit the current through the
metering circuit to the full-scale-current range
of the meter when the desired full-scale voltage
Is applied.

For instance: If the full-scale range is to be
for 10 volts and if the meter is a 0-1 ma unit,
the circuit resistance will have to be 10,000 ohms
to limit the full-scale current to 1 ma, since by
Ohm's Law: R=E -1 =10v. = 001 a. =
10,000 ohms. R;, the multiplier resistor, then
will be the circuit resistance, R, minus the meter
resistance, Rm, or Ry = R — R.. Except for
ranges below about 10 volts, the meter resistance
is negligible compared to the multiplier resist-
ance, so the latter may be considered the circuit
resistance.

Ry
: LAY G -+ AAA-
Fig. 4 — Basic cir- s
cuit for measuring ‘ ma
Source 2a
voltage.
-

A lower applied voltage will cause less cur-
rent to flow and the meter will read propor-
tionately lower. The meter then can be calibrated
in terms of voltage up to 10 volts and the setup
thereby constitutes a voltmeter with a full-scale
range of 10 volts.

Substituting values in the above formulas
will show that the circuit resistance would have
to be increased to 50,000, 100,000 and 250.000
ohms for full-scale readings of 50, 100 and 250
volts respectively. The same 0-1 ma meter there-

A pocket-size volt-ohmmeter. The individual functions
and range are selected by inserting the test leads
intfo separate jacks instead of using a selector switch.
The sensitivity is 10,000 ohms/volt on both d.c. and
a.c. ranges which go up to 1200 volts. The maximum
resistance reading is 10 megohms.
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A 20,000 ohms/volt v.o.m. with carrying handle. Up
to 5000 volts d.c. or a.c. may be read (5000 ohms/ v,
on a.c.) on a 412" scale. The selector switch has separate
positions for the individual d.c. and a.c. ranges. The
ohms scale covers up to 20 megohms. Full-scale current
ranges are from 0-100 wa to 0-10 a.

fore can be used for measurements over a wide
range of voltages simply by the insertion of the
correct size multiplier resistor.

Ohms-Per-Volt

Dividing the circuit resistance by the full-scale
voltage, as given in the above examples, we find
that for each volt of full-scale deflection the
circuit resistance must be 1000 ohms in order
to Iimit the maximum current of a 0-1 milllam-
meter around which the voltmeter is built. This
is indicative of the voltmeter's sensitivity, It is
termed “ohms-per-volt” and may quickly be de-
termined by dividing one volt by the full-scale-
current rating of the meter.=

The voltmeter resistance for a given range
then is equal to ohms-per-volt times the full-scale
voltage range. Thus the resistance of a 1000
ohms-per-volt meter on its 10-volt range will be
1000 » 10, or 10.000 ohms. On the 100-volt
range it will be 1000 x 100, or 100,000 ohms,
and so on for the various other ranges.

Similarily we find that a voltmeter made with
a 0-50 microammeter will have a sensitivity of
20,000 ohms-per-volt, since 1 v. = 00005 a.
20,000 ohms. The voltmeter resistance on the
10-volt range now will be 200.000 ohms
(20,000 x 10), and 2.,000.000 ohms on the
100-volt range (20,000 x 100). Higher value
multiplier resistors therefore will be required
with this meter than with a 0-1 ma meter.

The resistance of the voltmeter on its different
ranges is an important consideration when ac-
curate measurements are desired to be made on
high-impedance sources, as will be discussed
subsequently.

e — = —

Meter sensitivity also is referred to as the basic full-
scale current range of the meter. The smaller the
full-scale current; the higher the sensitivity.
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A.C. Voltmeter

If a.c. is applied to a d.c. meter, the armature
of the movement will tend to rotate in an op-
posite direction with each reversal of the a.c.
cycle and since each cycle essentially 1s of the
same amplitude, the armature tends to stand still
or vibrate slightly, as it cannot move fast enough
to follow each reversal. There are special meter
movements for conducting a.c. measurements,
but our discussion will be limited to the method
employed in the v.o.m.

A typical arrangement for measuring a.c.
voltages is shown at fig. 5. It simply consists of
an a.c. rectifier, the d.c. output of which i1s ap-
plied to a d.c. milliammeter or microammeter.

R,
-y APy + D[
Eac zg R, t.-.u
- .

Fig. 5—Circuitry for rectifier-type a.c. voltometer. The
horizontal rectifier is CRy; the vertical one is CR,.

R, is the multiplier resistor and CR; 1s a copper-
oxide half-wave rectifier. Its back resistance is
low enough to allow a small current-flow through
the meter circuit in the opposite direction when
the a.c. cvcle reverses. This tends to reduce the
the average forward meter reading and produce
an erroneous indication; however, the effect is
eliminated by using CR» to provide a low-resist-
ance path that bypasses the reverse current
around the meter circuit.

The rectifier is non-linear at very low currents,
so Ro», which is several times smaller than the
meter resistance, is used to raise the current

A 20,000 ohms/volt v.o.m. with an “extended-view”
plostic case on a 5% meter. D.c. and a.c. ranges
go up to 5000 v. A separate switch (at the left) reverses
the test-lead polarity for d.c. readings, or it transfers
the test terminals for a.c. readings. There are separate
jacks with .25 and 1 volt d.c. ranges for use on
transistor circuits. Clips on the side of the handle are
for carrying the test leads along with the instrument.
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Fig. 6—Series-type ohmmeter circuit. R, is the zero-ohms
adjust.

to the point where the diode characteristics are
nearly linear. Consequently, the sensitivity of
the rectifier-type a.c. voltmeter is somewhat
lower than that of a d.c. voltmeter having the
same basic meter movement (except with a
0-1 ma meter). Typical values are 1000 ohms/
volt with a 0-1 ma meter and 5000 ohms/volt
with a 50 za meter.

Bridge-type rectifiers are often used in place
of the arrangement just described. Rectifier-type
a.c. meters are calibrated according to the r.m.s.
value of a sine wave, so readings taken on a.c.
waveforms that are not nearly sinusoidal will
result in a degree of error. The use of copper-
oxide rectifiers usually limits the frequency re-
sponse to up through the audio range, but
crystal diodes, which are sometimes used, may
provide a response up to near 100 kc.

Ohmmeter

The simplest type ohmmeter consists of a
milliammeter or a microammeter connected in
series with a battery and a current-limiting re-
sistor as shown at fig. 6. With terminals 4 and B
shorted, R; is adjusted for a full-scale meter
reading. The resistance of R; plus the meter
resistance, R., according to Ohm’s Law will
then be R = E-=1. Using a 0-1 ma meter, R —
1.5 v..=.001 a. = 1500 ohms. When an unknown
resistor, R,, is substituted for the short across
A and B. less current will flow through the
meter and it will be l E+(R-4R;:). If R, is
3500 ohms, then I = 1.5=(15004+3500) =
1.5-=5000 = .0003 a. = .3 ma. Various values of
R« therefore will produce different current read-
ings against which the meter may be calibrated
directly in ohms according to the corresponding
current determined by the formula. The arrange-
ment then can be used as an ohmmeter for con-
veniently measuring resistance.

For high values of R. the current may be
too low to accurately read on the meter scale,
but this can be changed by increasing the battery
voltage and R; to raise the current and provide
a “high-ohms”™ range. Another expedient is the
use of a more sensitive meter such as a 0-50
microammeter.

Also, for resistances below several hundred
ohms. the change in current may be too small
to accurately note the resistance change, in
which case it i1s better to use the shunt arrange-

Lo

Fig. 7—Shunt-type ohmmeter circuit.

2K

ment as shown at fig. 7. With terminals 4 and B
open, R, is adjusted for a full-scale meter read-
ing. When an unknown resistor, Rs, is connected
across the meter at 4 and B, a lower reading
will be obtained., because the current will be
divided between the meter and R., just as it is
with the ammeter shunt described earlier. The
unknown resistance then is R« = IsxXRu—=(I4
—Is), where /; is the initial current without
R« connected, /» is the meter current with R,
connected, and R. is the resistance of the
meter. The low-ohms scale is then calibrated
accordingly for different values of R..?

This arrangement often is used in ohmmeters
that have a 0-1 ma meter and may be identified
by the fact that the low-ohms scale calibrations
go in the opposite direction than those on the
high ranges.

Another shunt-type of ohmmeter circuit uses
the voltmeter method of measurement. This is
shown at fig. 8. Here the initial voltage across
R, as measured with 4 and B shorted, is com-
pared with the voltage drop across R; with the
unknown resistor, R, across A and B instead
of the short. R: then may be found from R, =
Ri ¥ (E{—Es)=Es, where E; is the initial meter
reading and E. is the meter reading with R.
connected.

L*

1.5v

Fig. 8—Ohmmeter circuit using voltmeter method.

Rs is an adjustable voltmeter multiplier used
to set the meter reading to full scale when A4
and B are shorted. The voltage across Ry will
be that of the battery, in this case 1.5 v. If R,
is 1000 ohms and the voltmeter reads .5 v. when
R« 1s connected across 4 and B, then R = 1000
ohms X (1.5 v.—.5 v.)=.5 v. = 1000x1=.5
= 2000 ohms.

The meter can be calibrated for various values
of R.«. For lower or higher ranges, Ry and the
voltmeter range are altered as needed. A high-
resistance voltmeter is required to offset the
effects of the meter resistance shunted across R;.
so this circuit is used only in instruments having
a low-range microammeter.

The V.O.M.

The v.o.m. is built around a milliammeter or
a microammeter and is arranged so that the
various functions just described and the ranges
associated therewith may be selected by means
of a multi-section switch or with individual
jacks. Self-contained batteries are incorporated
for use with the ohmmeter section. A common
set of terminals is provided for the “test leads”

"With the above calculations a slight error is introduced
which increases as R_ is lowered, since the total current
flow in the circuit will be progressively raised. This
error can be minimized by using a larger battery and
increasing R.
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used to connect the unit to the circuit being
measured. This one instrument then can be used
to directly measure a wide range of d.c. and
a.c. voltages, resistances and direct currents.

The d.c. and a.c. voltage ranges usually varny
from 0-2.5 v, to 0-1000 v., with special d.c.
ranges of 0-.25 v. and 0-1.5 v. sometimes in-
cluded for use on transistor circuits. An addi-
tional range of 0-5000 or 6000 v. is often found;
however, this range, instead of being selected by
means of the switch through the regular ter-
minal connections, has a separate jack for
the “hot” lead, in order to avoid high-voltage
breakdown that may otherwise occur through
the circuitry from the normal terminals.

Many models have a “polarity-reversing”
switch that does away with the need for inter-
changing test leads for different polarity re-
quirements. This switch is often used to change
between the a.c. and d.c. functions, also.

The a.c. voltage ranges sometimes have two
different inputs available. One goes through the
regular terminals for direct measurements on
a.c. circuits. The other has a separate test ter-
minal which is labelled owrpur. When this is
used. a blocking capacitor is placed in series
with the a.c. metering circuits which makes it
possible to read the a.c. component on a live
d.c. circuit (such as at the plate of an a.f.
amplifier tube), since the capacitor isolates the
d.c. and will pass a.c. only.

Current ranges (d.c.) usually start with the
basic range of the meter and vary up to 0-500
ma, plus additional ranges of 0-1 and 0-10 or
15 a. The selector switch usually cannot carry
heavy currents and the switch contact resistance
may be too high for use with low-resistance
shunts, so the high ampere range usually has
separate terminals directly to the shunt for the
test leads.

Low-cost v.o.m.'s have a 0-1 ma meter with a
sensitivity rating of 1000 ohms per volt on both

A v.t.v.m. with a fullview 7' meter scale. Input resist-

ance is 11 megohms on all d.c. ranges, .83 megohms

on a.c. The meter indicates up to 1500 volts d.c. and

a.c. (r.ms.) and to 4000 v.a.c. peak-to-peak. The a.c.

frequency response is up to 3 mc. Resistances may be
read up to 1000 megohms.

32 e CQ e January, 1966

A typical v.o.m. scale. The ohms scale is at the top
with a linear d.c. scale below it. Then comes a
separate a.c. scale that is slightly different than the
d.c. one, because on a.c. the response is not quite
linear due to the rectifier characteristics. A second
a.c. scale follows for potentials below 2.5 v. where
the rectifier linearity departs further from that of the
higher-voltage ranges. The bottom scale, which is
included on many larger instruments, is a db range
that may be used to obtain absolute a.c. power
measurements referred to o given base or for taking
relative-power readings, The a.c. voltage scales are in
red, the others are black.

the d.c. and a.c. voltage ranges and measure
resistance up to between 200,000 and 1,000,000
ohms. More expensive models customarily em-
ploy a 0-50 microammeter and have a rating of
20,000 ohms per volt on d.c. and 5000 ohms
per volt on a.c., with resistance readings pos-
sible up to between 20 and 100 megohms. Some
special models have been introduced that use
a lower-current meter and have a sensitivity of
100,000-200,000 ohms per volt on d.c. and
10.000-20,000 ohms per volt on a.c.

An added feature sometimes found is over-
load protection of the meter against burnout.
One such system employs a silicon diode shunted
across the meter terminals. Excessive current
through the meter results in a high voltage drop
across the meter resistance. This voltage then
causes the diode to conduct and effectively pro-
vide a near short that shunts the excess current
around the meter. A second diode, connected
in the reverse direction, is sometimes added In
the event the overload takes place at the same
time the test-lead polarity is incorrect. Fuses
also may be found used to guard both the meter
and the other components against damage.

A more exotic arrangement provides that
when an excess voltage appears across the meter,
it goes through a transistor amplifier that then
actuates a latching relay which opens the input
circuit and thereby disconnects the instrument
from the test source. The circuit cannot be re-
stored until the cause of the overload 1s re-
moved and the relay i1s manually reset by a
push button.

Next month we'll take a look at the v.t.v.m.,
after which applications of both types of meters
will be discussed. =



RTTY From A to Z

BY DURWARD ]. TUCKER,* W5VU

Part XVIII

The RTTY er is closely concerned with the problem of detection, location and
measurement of distortion and finally its elimination. This part covers addi-
tional test equipment to aid in getting some answers on distortion.

curacy of the author’s polar relay keyer set

could be checked by simply plugging a dis-
tortion measuring set into jacks J3 and Jy pro-
vided for that purpose. This part covers informa-
tion on the distortion set that was used, since a
limited number are available direct from the
manufacturer to radio amateurs at a special
reduced price of $75.00. The set used was an
Atlantic Research Corporation!™ Distortion
Measuring Set, Model DMS-1A.

IT was indicated sometime back that the ac-

DMS-1A Distortion Set

A close-up view of the front panel of the
DMS-1A distortion measuring set is shown in
fig. 107. (Atlantic Research Corp.!*) The circuit
diagram is shown in fig. 108 but no circuit values
are given since this instrument is patented. This
should not cause too much concern since the
material given here is not for building or dupli-
cating the distortion set but for the purpose of
shedding some light upon the operation and use
of the device.

This set is completely transistorized and bat-
tery operated. It is relatively simple to operate
and the instructions are printed on a card that
1s mounted in the detachable lid of the instru-
ment. A single 8 volt mercury cell powers the
set and provides for more than 250 hours of
operation. It is possible to check the battery
voltage by means of the front panel meter. An
inspection of the close-up view of the set dis-
closes that there is no ON-OFF switch on the
front panel. The set is turned on and off by
means of a set of contacts on the input jack.

The jack plugged into the input may not al-
ways provide a properly polarized signal so
there is a reversing switch located on the right
hand side of the front panel. It is the sliding
switch designated —T11P and -4-T11P. This switch
reverses the polarity without opening the teletype
circuit that is under test.

The set is extremely compact; it measures
32 % 6% x 2% inches (including the pro-
tective lid over the front panel) and weighs
12 pounds, including the battery. The set is
quite flexible, since 1t will operate at the three

*6906 Kingsbury Drive, Dallas 31, Texas.
¥ Shirley Highway at Edsall Road, Alexandria, Virginia,

most popular teletype baud speeds of 45.45
(60 w.p.m.), 56.9 (75 w.p.m.) and 74.2 (100
w.p.m.). An important feature, but of less in-
terest to amateur RTTY'ers, is that according
to the manufacturer, it will accept all code for-
mats, including 6.0, 7.0, 7.28, 7.42, 7.5, 8.42,
and 10.42 unit-element characters (start-stop or
synchronous). Distortion can be measured In
circuits whose neutral loop currents are 20.0 or
62.5 ma, as well as polar circuits. The accuracy
of the set 1s +2 percent distortion, when the
set is properly calibrated, and it has an input
impedance of 150 ohms non-reactive (series
connected to telegraph circuit).

Theory Of Operation

The DMS-1A Distortion Measuring Set uses
the “short-pulse theory” of measuring teletype
circuit distortion. This simply means that you
measure individual pulses that have been
shortened. A shortened space pulse gives a
longer mark pulse, which means marking dis-
tortion. Likewise, a shortened mark pulse gives
a longer space pulse, which means spacing dis-
tortion. This type of distortion was thoroughly
covered sometime back. (If there is any doubt,
at this point, as to what we are looking for,
review figs. 75, 76, 77 and 78, showing marking
and spacing distortion.)

Figure 109 shows a simple resistance-capaci-
tance (RC) timing circuit with a peak reading
voltmeter connected across capacitor C. Let us
suppose that capacitor C is charged to 10 volts
and that the charging voltage is then removed.
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Fig. 107—Close-up view of the DMS-1A Distortion Meas-
uring Set showing control locations and designations.
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Fig. 108—Circuit of the Atlantic Research Corp. Distortion Measuring Set, DMS-1A.

If switch § is closed, the capacitor starts dis-
charging. The time that it takes for the charge
on the capacitor to be dissipated and the voltage
E to be reduced to zero is dependent upon the
capacitance of C and the resistance of R. The
capacitor C is analogous to a reservoir. Its storing
ability is increased as its value of capacitance is
increased. A higher value of R means that the
discharge current is smaller than it would be
if R had less resistance.

It is noted that T=—=RC, where T is the time
1n seconds for the voltage in the above instance
to lose 63.2 percent of its voltage (6.32 volts),
R 1s the circuit resistance in ohms, and C is the
capacitance in farads. C may be in microfarads
if R is in megohms. The values of C and R
could be selected so that the time is one second,
for instance. The time constant 7' can remain at
one second even if the capacitance of C is de-
creased if the value of R is increased accordingly
so that the product of RC is still equal to one
second. The discharge of the capacitor is not
linear as shown in fig. 110. In fact, the last small
portion of the charge is longer in dissipating,
tending to extend the time considerably, as also
shown in fig. 110. A further inspection of the
voltage-decay curve of fig. 110 shows that the
major portion of the capacitor charge, as repre-
sented by the voltage across it, is dissipated
much earlier than the time at which the capacitor
becomes completely discharged (voltage across
it reaches zero value). It will be noted that at
unity time constant (7 in fig. 110) that the
remaining capacitor charge voltage is 3.68 volts
(point P) or 36.8% of its original voltage of
10 volts. Considered in the light of discharge,
the capacitor has lost 63.2% of its charge or
6.32 volts. Thus, 27, 3T, etc., represent times
of twice the time of time constant T, three times
the time of time constant T, erc. For instance,
if T was 6 milliseconds, then 27 would simply
be 12 milliseconds.

The time constant, 7, has many applications in
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radio and electronics. We are interested here in
its application to the measurement of distortion
in the DMS-1A Distortion Measuring Set.

The time constant T can certainly be more
than one second by a proper selection of the
value of R and C. For many applications the
time constant T is a fraction of a second which
is the case in this instance.

The value of C and R in fig. 109 can be so
chosen that, for all practical purposes, the volt-
age E, across C, 1s zero at the end of 22 milli-
seconds. Twenty-two ms is the standard length
of a mark or space pulse in the 5 unit 60 w.p.m.
teletype code used by the radio amateurs. If
the discharge time of C is 22 ms, then at any
lesser time, such as 16%2 ms there would be a
voltage remaining across C. In this instance,
this voltage would represent 25 percent distortion
(See fig. 76). That value of voltage reading on
the peak reading voltmeter would indicate the
25 percent distortion calibration point. The scale
of a peak reading voltmeter can be calibrated
directly in per cent distortion using this pro-
cedure.

If switch § (fig. 109) is closed at the instant
of the space-to-mark transition and opened on
the following mark-to-space transition, this gives
us a distortion (if present) measurement of a
mark pulse. Likewise, to measure spacing dis-
tortion, switch § should be closed at the instant
of a mark-to-space transition and opened on a
space-to-mark transition.

It will be recalled that the voltmeter across C
was a peak reading device. The DMS-1A dis-
tortion measuring set is also a peak reading de-
vice, holding the highest reading while ignoring
longer pulses (lower voltage, lower distortion,
stop pulses, as well as two or more like pulses
which occur together). All of the switching,
sampling, erc., associated with the distortion
measurements in the DMS-1A, is done elec-
tronically. A faster speed, such as 75 w.p.m.
means shorter pulses. The 5 “intelligence trans-
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Fig. 109—Basic R-C timing circuit discussed in the text.

mitting” pulses of a 75 w.p.m. signal are 18
milliseconds long. The rime base of our measure-
ment must be narrowed down. This is done by
reducing the resistance, R, in fig. 109, This is
done in the DMS-1A and the same scale and
distortion calibration is used. This is true for
the various other code speeds covered by this
distortion measuring set.

A monitor to give an alarm on distortion can
be devised using the aforementioned RC net-
work. A circuit may be set up so that any pulse
coming along, which is shorter than the standard
pulse (with its subsequent standard time base),
will trip a flip-flop circuit which in turn sets off
an alarm. The shorter the pulse, the higher the
charge left in capacitor C, fig. 109. The flip-flop
circuit may be present to operate at any prede-
termined voltage. This predetermined voltage
represents some distortion calibration point. A
monitor alarm then can be devised so that it
sounds an alarm at the preset level of distortion.

Operation Of The DMS-1A

A close inspection of the front panel of the
close-up view of the DMS-1A makes its opera-
tion almost self-explanatory. There are very few
controls, and the function of each of these is,
for the most part, obvious.

The test set is connected in series with the
local loop or teletype circuit to be checked for
distortion. Two good examples of this can be
found in the Polar Relay Keyer Test Set pre-
viously covered. Any distortion present in the
plate circuit of the 6AQS keyer tubes may be
measured by placing the DMS-1A set in series
with the plate circuit of the two keyer tubes.
This i1s accomplished by plugging one end of a
patch cord into the input jack of the DMS-1A
distortion measuring set and the other end of
the patch cord into jack Jg, J4 or J; (fig. 101).
Any distortion present in the keyed output cir-
cuit of the polar relay circuit may likewise be
measured by placing the DMS-1A set in series
with this circuit by the use of jack Jg or Jyo.

It is a simple matter to use the DMS-1A dis-
tortion measuring set. It is placed in series with
your local loop or other circuit where teletype
distortion is suspected to exist. This is done by a
plug to the set's input jack, J;, as shown in the
circuit of fig. 108. It may, or may not be neces-
sary to reverse the polarity switch, designated as
S, in the circuit, and as 4+11p and —TIP on the
front panel. Press sigs button, S, located on
left side of front panel under the meter. If
signals are present in the circuit, the meter will
pulse when the polarity switch is correctly posi-
tioned. If the meter does not pulse up and down
(usually somewhere around half scale) then this
is a good indication that the polarity switch is

in the wrong position or else there is little or no
signal present,

The internal battery voltage can be checked
by rotating the selector switch, designated as
Ssa and Sse in the circuit diagram (located just
to the right of the meter) to position B. The
battery should be replaced if the meter pointer
comes to rest to the left of the indicator line
on the meter scale.

Next, the selector switch should be rotated
to the proper position for the circuit under
measurement (p for polar, 20 ma or 60 ma).
The puLseE-Lock switch should be placed in the
PULSE position. Place the MARK-SPACE switch in
either position, Set the distortion calibrated dial
(turning clockwise) at some value higher than
the value of distortion expected. Slowly rotate
the dial counterclockwise while observing the
meter pointer (not the dial). Stop the counter-
clockwise movement of the dial when the meter
pointer definitely shows an upward pulsing
movement, Turn the dial back (clockwise) just to
the point where the pulsing action of the pointer
stops and read the distortion percentage.

The dial is calibrated for three teletype speeds,
60 w.p.m., 75 w.p.m. and 100 w.p.m. The “60"
scale would be used, since amateur RTTY is at
60 w.p.m. If the above procedure was done
with the MARK-SPACE switch set on MARK then
the procedure should be repeated with this switch
set on SPACE. The important thing is that this
procedure be carried out for both mark and
space.

The set will not indicate seldom encountered
distortion which causes only lengthening of
unit mark and space pulses. The set can be used
as an unattended monitor to indicate any dis-
tortion greater than a predetermined level. This
is accomplished by switching the PULSE-LOCK
switch to the Lock position and setting the dis-
tortion calibrated dial to the desired preset dis-
tortion value on the 60 w.p.m. scale. When a
pulse comes along that is greater than this value,
the meter swings upward and locks into position.
The pointer is released to return to its normal
position by pressing the siGs button.

It will be recalled that the distortion set cali-
brations for 60 w.p.m. are for a baud speed of
45.45 and an element time length of 22 milli-
seconds. This, in turn, means that the square
wave generator signal to the input to the Polar
Relay Keyer Test Set must be set to 23 cycles.
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Fig. 110—Curve showing the non-linear nature of the
discharge of a capacitor through a resistor in a circuit
such as shown in fig. 109.
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If the square wave generator frequency is
increased, the pulses will be shorter than 22 ms
and the distortion meter will give a false dis-
tortion reading. This is easily demonstrated by
increasing the frequency and checking with the
distortion meter. The false reading increases
with the frequency. This is easily detected since
it gives a reading of distortion for both mark
and space since both pulses are shorter than
22 ms.

If the square wave generator is set to a fre-
quency lower than 23 cycles the square wave
pulses from the generator now become longer
than 22 ms for which the set is calibrated. Dis-
tortion could be present in the relay keyed output
due to bias distortion in the relay and the distor-
tion set would not show it unless the shortened
pulse was less than 22 ms. Even then the reading
would be less than the actual distortion present.

Consider a frequency of 15 cycles which
would give 30 square wave pulses (half cycles).
1/30 = .033 or 33 milliseconds which would
be the length of one pulse. Bias distortion of
25 percent present in the circuit would lengthen
one pulse to 41 ms and shorten the other to 25 ms.
Since 25 ms i1s more than the 22 ms for which
the distortion set was calibrated, the set would
not indicate that any distortion was present. It
can be seen from this, that it is important that
the square wave generator be set at 23 cycles
and that we have some means of knowing that
the generator calibration is right if we doubt its
accuracy.

The use of the DMS-1A set in connection with
the author’s Polar Relay Kever Test Set was
covered first since it has been thoroughly de-
scribed and discussed. The DMS-1A set may
just as readily be used to measure RTTY dis-
tortion in any RTTY circuit adjusted for either
a current of 20.0 or 62.5 ma. This includes local
loop circuits containing either the teletypewriter
keyboard transmitter contacts or selector mag-

net coils or both, such as circuits shown in figs.
24 and 25.

Other Distortion Sets

The Atlantic Research Corporation makes a
complete line of teletype distortion measuring
sets as well as numerous associated instruments

Fig. 111—The model DMS-1A-5, an improved distortion
measuring set with direct meter calibration.

and devices. Most of their distortion measuring
sets are for commercial applications and are quite
sophisticated, as well as expensive. The DMS-1A
series i1s made in quite a number of different
models, such as DMS-1A-1, DMS-1A-2, etc. Of
particular interest to the amateur RTTY'er is
the DMS-1A-5, shown in fig. 111. In this set
the distortion can be read directly from the
meter, which has a scale calibrated in distortion
percentages.
Next Month

In the last few installments the author covered
a number of subjects related to RTTY. It was
necessary to cover these subjects in order to give
the reader a rounded background in order for
him to more fully understand much that is vet
to come.

Next month we will return to the “hard core”
of RTTY, namely the teletype machine itself.
This will initiate the coverage of servicing,
maintenance, and adjustments of Teletype equip-
ment. Where possible, photographs, with identi-
fying charts for all major parts and lubrication
points will also be given.

Subsequent installments will delve deeper into
the innards of the Teletype machine, giving
specific and detailed instructions for adjustments,
spacings. spring tensions, efc. This is a must for
anyvone faced with the necessity of caring for his
own machine (and who 1sn’t?)

[To be continued]

New Amateur Product
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Pennwood Numechron Co.

ENNWOOD announces a new addition to their
line of electric clocks. Called the Satellite,
it has a plastic case, recessed 3-D grill type face,
different colored numerals, gold escutcheen and
a full-vision windshield type window. It comes
in several color combinations. The unit sells for
$11.95. For more imformation write to Penn-
wood Numechron Co., 7249 Frankstown Ave.,
Pittsburgh 8, Pa. 15208, or circle 70 on page 110.
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A 5 ELEMENT QUAD-

YAGI FOR 2() METERS

BY RONALD LUMACHI* WB2CQM

This antenna is designed for optimum side rejection and front to back
ratio to aid in picking up that elusive signal buried in the QRM. In this
quad-yagi combo the yagi element is driven.

HE increased participation in the realm

I of amateur radio necessitates the need

for more sophisticated and elaborate
equipment. At one time, the dipole, 20-30 watts
of a.m., and a grid leak type t.r.f. receiver were
all the components necessary to “work the world”
at leisure. Today's improved methods of com-
munication, elaborate receiving apparatus, and
a reasonable 2-3 element beam array are not
truly sufficient to combat the chaos on the high
frequency bands. This beam antenna article
presupposes the fact that a three element beam.,
because of its inherent shortcomings, cannot
cope with the QRM level to the side and rear
of the listening station.

For example, most east coast amateurs will
not argue the fact that a yagi’s 25 db front-to-
back ratio is unable to cancel out signals emitted
from the central and western states while Europe
and East are being scanned. They will also
agree that the gain of the 3 element array, in
conjunction with even moderate power, is suf-
ficient to project a signal to even the most remote
parts of the world; however, listening for the
faint S2 reply in a backdrop of S7 QRM s
disheartening. Carrying this antenna problem to
its logical conclusion, a design was arrived at
for maximum attenuation to the side and rear,
with perhaps some slight sacrifice in forward
gain,

This quad appendage project i1s geared pri-
marily toward the amateur who presently boasts
a commercial vagi installation and who has, at
least on one occasion, wished for improved
side and rear rejection. Taken into consideration
in the subsequent text is the beam-less station
with a discussion related to the simple construc-
tion of the three element yvagi component.

Much work by amateurs has been undertaken
in perfecting the quad system with yagi additions,
and the results have stimulated this beam
project along those lines. However, this system
added a quad director and reflector, parasitically
coupled, while maintaining yagi matching and
feed points exactly as found with only some
slight element resonance adjustments. Primary

*73 Bay 26th Street, Brooklyn, New York 11214,

justification includes a reasonably accurate
knowledge of the yagi's driven element input im-
pedance since most commercial beams incor-
porate the driven dipole as the exciting source.
Rudimentary data depicts the high current input
terminals of the dipole as a roughly 72 ohm
load with only slight variations in the practical
installation. Consequently, an estimate of rea-
sonable accuracy concerning the load impedance
can be assumed. Data concerning the high cur-
rent points of the quad are diverse. However,
personal experiences indicated a roughly 100-
120 ohm antenna line terminus, Needless to say,
alteration of the quad feed point for impedance
matching is cumbersome and the amateur usually
tolerates the excessive s.w.r.

Of equal import in choosing to feed the yagi
element was the very convenient method of
frequency adjustment. The telescoping provi-
sions of the vagi elements in conjunction with
very accurate length versus frequency formulas
provided simple element-to-element relation-
ships. With the driven quad, stubs are the usual
method of altering frequency, however, the
geometric and electrical balances are disturbed
by these additions. It might be well to mention
that perhaps some loss to the low angle of radi-
ation results with vagi drive.

This was considered and overlooked in light of
the more accurate adjustment procedures as
well as the little emphasis placed on the forward

View of the complete 5 element 20 meter quad-yagi
antenna atop the mast.
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Fig. 1—Overall view of the quad-yagi five element
array for 20 meters.

gain factor. I might also mention that maximum
gain and minimum signal attenuation to the
rear do not occur simultaneously, and one is
available to the amateur only at the expense of
the other,

Construction

A 30’ (compromise) boom span was chosen
in order to keep the breadth of the antenna
reasonable and to provide minimum spacing
without sacrificing performance. Since most
existing installations will fall short of the boom
length, additions will be necessary. Five foot
lengths of 198" O.D. tubing (%" wall) were
butted at each end of a 20’ boom and secured
with two half shells cut from similar tubing.
Automobile muffler clamps over each butt com-
pleted the extension. A length of nylon rope
was installed to reduce the sag and secured about
three feet above the boom-mast bracket via a
mast extension.

For those with no previous beam system,
yagi construction was accomplished rather
cheaply and simply by utilizing a product manu-
factured by Rota-Lock, Berkeley, California.
These units were designed for rapid assembly of
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View of two interlocked members of the array using
a one bolt adjustment Rota-Lock made by the Up-Right
Scaffolds, 1013 Pardes Street, Berkeley, California.

38 e CQ e January, 1966

Parts List
Quad Components

2 pieces 12" X 12" plywood %" thickness.
2 Nu-Rail 740 floor flanges 1%’ 1.P.S.]

6 Fibreglass hollow spreader arms.?

16 carriage bolts, nuts, washers 215" % 14",
2 rolls # 14 copper wire 72'.

8 lengths of 12" X 1%4" wooden dowel.

Yagi Components
3 lengths of 12* X 112" o.d. tubing 0.058" wall thick-

ness.

6 length of &' X 13" o.d. tubing 0.058" wall thick-
ness.

6 lengths of TV masting, 10°.

6 stainless steel hose clamps 112",

6 stainless steel hose clamps 4”.

1 length of wooden dowel 4' X 14",

3 Reta-lock scaffold clamps 1% 1.P.S.°

'Available from: Hollaender Manufacturing Co., 3841
Spring Grove Avenue, Cincinnati 23, Ohio, or, White-
head Metals Inc., Milik Street, Carteret, N.J.

‘United States Fibreglass Co., 5101 NW 36 Avenue,

Miami, Fla.
‘Rota-lock, 1013 Pardes Street, Berkeley, California.

scaffolding where lengths of pipe are fitted per-
pendicular to each other. The 14" units worked
perfectly and provided a rigid boom-element
connection with the tightening of only one bollt.
The yagi elements consisted of two 6" lengths
of 138" 0.058” wall tubing inserted 6” into each
end of a 12" length of 1%2” 0.058” wall tubing.
A small hole was drilled through the interlocked
elements and secured with a self-tapping screw
for a low loss electrical bond. Inch and a quarter
TV masting, (10’ lengths) available universally,
were inserted into each end of the 138" units
and adjusted to resonance (fig. 1). Since subse-
quent adjustments will probably be made with
each element due to installation pecularities.
slit the 138" tubing lengthwise about 2” and
install a 12" stainless steel hose clamp over
the joint, facilitating a telescoping movement.
After completing construction of the driven
element yagi component, measure the exact
center of the 1%2” tubing and cut through with
a hack saw. The exciting element is in essence
a dipole and must be insulated above the ground
potential of the boom. A 4" length of 14"
diameter wooden dowel serve as the insulator.
Several coats of varnish protected the raw wood.
Three stainless steel hose clamps (4”) secured
around the tubing and the wooden dowel sup-
ported the elements and have proved adequate.
In this high current application, the wood has
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Fig. 2—Element location and spacing along the 30’
boom of the 5 element quad yagi.



Spider construction showing the two vertical fibreglass
members wedged in place.

been a satisfactory insulator. A more detailed
sketch is shown in fig. 2.

Quad Construction

The spider complex was designed around an
aluminum flange 138" O.D. (with set screws)
and a 12" square of 2 or 4" plywood. A 134"
hole, centered on the plywood, allowed for
movement on the boom. Since the fibreglass
arms were hollow, with an inside diameter of
18", dowels of equal diameter, 12” long, were
cut and attached at each right angle corner of
the plywood by drilling and installing 2” x 4"
carriage bolts and nuts. To prevent the dowel
from splitting, small half shells made from a
length of TV masting were drilled and placed
between the bolts and dowel. This rather crude
but efficient spider unit mates perfectly with the
spreader arms. To ease construction, the two
upper support arms were assembled ‘at ground
level by simply placing the spider dowel into
the fibreglass base for a “jam fit”.

The perimeter of the quad reflector measured
72’5” and the director element measured 69’

(resonance at 14.270 kc). Heavy formvar # 14
wire was stretched and marked along its length
(fig. 3) with a small dab of white paint. 8"
holes were drilled in each fibreglass arm 12’ 9”
and 12" 1” above the hub of the reflector and
director respectively, The wire was installed
horizontally between the two upper elements
and the remaining lengths allowed to hang freely.
The yagi elements and quad components were
then positioned on the boom (fig. 4) while still
at ground level convenience. The antenna was
then raised about 9’ and the four remaining
lower support arms lifted from the tapered ends
and fitted into the dowel rods. The dangling
wire was then passed through the lower vertical
support at the pre-drilled points and the two
loose ends bonded together and soldered com-
pleting the closed loop. The antenna was then
raised to its operating height for the completed
installation.

Performance

On-the-air performance at an operating height
of about 40" has netted extremely gratifying re-
sults. For example, a local 5-9/40 db signal was
attenuated below the noise level when the an-
tenna was at right angles to that station and
the signal reduced to S4 with the back of the
antenna pointing in that direction. These figures
are certainly an advantage to the DX’er ever-
searching for the rare one that can now be heard.

Dut to the mutual impedance affects of the
close spacing, the radiation resistance measured
approximately 40 ohms. Those with the modified
commercial yagi systems can easily adjust their
matching devices for a perfect power transfer,
however, for the average homebrew installation,
connect the center conductor and shield of the
coax to each dipole element directly.

Feeding a balanced dipole with an unbalanced
coax seemed to produce no il results. I pur-
chased a 1:1 balun for $10 from Fugle labs.
1835 Watchung Ave., Plainfield, New Jersey
and it proved worthwhile. The coax is now free
from r.f. and the bridge shows a very low s.w.r. &

Simple Mohile Power Source

BY VICTOR H. ORTEGREN,* W6WFR

OW you can go mobile without a d.c. to
N d.c. supply if you car has an alternator
instead of a generator. When the auto-
mobile salesman said that the car had a three
phase alternator I started checking. Sure enough,
it was 3 phase. It took a little fishing to find the
single phase pair of the three wires leading from
the field windings to the diodes.

I connected directly to these two wires. before
the diodes, and came out to a duplex a.c. re-
ceptacle and a 0-130 v.a.c. meter and mounted
both beneath the dash. (The voltmeter can also

*199 Random Way, Pleasant Hill, California.

serve as a tachometer.) The output is about 80
cycles.

At the peak engine r.p.m. it is possible to get
130 volts a.c. output. I have been operating a
KWM-2 s.s.b. rig on this for 10,000 miles now
and it has held up fine.

When driving in heavy traffic some extra
shifting is required to hold the engine r.p.m. at
the correct level for a 117 volt output, If the
voltage drops or rises the transmitter frequency
is not too stable. A voltage swing of 95 to 130
volts seems to have no adverse affect on the re-
ceiver stability. B
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The Waters Nuverter Model 346
V.H.E. Converter

BY WILFRED M. SCHERER.* W2AEF

HE Waters Nuverter, Model 346, is a

I v.h.f. receiving converter that is somewhat

of a departure from the run-of-the-mill
ones to which we are accustomed. First of all, it
consists of rwo converters combined into a single
package along with a self contained a.c. operated
power supply. One converter is for 6 meters,
the other is for 2 meters. Either one can be
chosen with a panel switch that also selects
three different crystals for each converter to
cover a wide range on each band when the
unit 1s used with a ham-band-only receiver.

Nuvistors are used throughout, ensuring ex-
cellent front-end performance and at the same
time cutting down the overall physical height
of the unit which otherwise would be required
iIf conventional vacuum tubes were used instead.
This leads to another innovation, namely, the
packaging of the Nuverter into a small size case
that 1s trim and neatly styled, eliminating the
unsightly chassis-type of v.h.f. gear such as
ordinarily seen.

Other features include: separate 50 and 144
mc antenna connectors for 50 ohm inputs to
each converter, normal h.f. antenna input for the
regular receiver that is used as the variable i.f.,
output jacks from the crystal heterodyning os-
cillator in each converter for possible transceive
operation, built-in heating element to maintain
uniform crystal temperature as long as the a.c.
power cord is plugged in, provisions for applving
a.g.c. from the receiver, r.f. gain control,
auxiliary plug for connecting external mobile

supply.

*Technical Director, CQ.
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The Waters Nuverter, Model 346, a band-
switched 6 and 2 meter receiving converter.
It is a completely self-contained package that
makes a nice appearance as shown here
placed on top of a receiver from where it
also may be conveniently operated. The r.f.
gain is at the left, the band/range switch is
at the center with a pilot lamp at the right.

All the r.f. circuits, crystals, antenna inputs,
1.f. output, receiver input and power are switched
automatically for the operation concerned when
any one of the converters is turned on or off.

Performance-wise the Nuverter is rated for
a maximum noise figure of 4 and 5 db on 50
and 144 mc respectively, and with a 4 mc band-
width at 3 db down that covers the entire v.h.f.
band in each case. Image and i.f. rejection is
given as 70 db minimum. Antenna input and
i.f. output impedances are 50 ohms.

Circuitry

Both converter sections have an inductively-
neutralized r.f. amplifier using a semi-remote
cutoff 6DS4 Nuvistor which is followed with a
6DS4 mixer. Three tuned circuits are used be-
Iween each stage to provide a flat 4 mc bandpass
with high skirt selectivity for improved rejection
of out-of-band signals such as may produce
images or i.f. signal feedthrough. On 2 meters
there i1s a single-tuned input and on 6 meters
the input is double-tuned.

For 6 meters, a 6CW4 is used as a straight-
forward overtone-crystal oscillator with a par-
allel-tuned plate circuit. The crystal frequencies
are: 21.5, 22,1 and 22.7 mc (3rd overtone)
each of which produces an i.f. output of 28.5-
29.1 mc on signal ranges of 50-50.6, 50.6-51.2
and 51.2-51.8 mc respectively, for which the
mixer-output tuning is centered on 28.8 mc.

On 2 meters, another 6CW4 functions as a
cathode-tuned overtone oscillator with frequency
tripling in the plate circuit. The 3rd overtone
crystal frequencies are: 38.833, 39.033 and
39.233 mc, each of which when tripled produces




the 28.5-29.1 mc i.f. for the band ranges of
144.0-144.6, 144.6-145.2 and 145.2-145.8 mc.
From the if. range and the 600 kc band seg-
ments, it 1s obvious that the setup was intended
for use with Collins s.s.b. gear: however, this
does not preclude operation with other receivers.
As a matter of fact, even wider band coverage
may be realized with any receiver that tunes
across the whole ten-meter band. For instance:
we copied translated signals from Oscar 111 on
145.875-145.925 mc using the Nuverter with our
Hallicrafters SX-115 tuned to 29.175-29.225 mc.

The 1.f. output is taken from a tap on each
mixer plate coil and is fed through a 50-ohm
6 db attenuator that provides a match to the
50-ohm input of the communications receiver
which is used as the variable i.f. It also minimizes
the possibility of overloading the receiver. Con-
sequently, vou don’t get a loud roar of noise
fed to the receiver that deludes you into thinking
that you have an exceptionally hot converter.
If you're so inclined to being fooled, you can
cut out the attenuator and bring up the noise.
As is, the Nuverter output is high enough to
override the inherent noise of any high-quality
receiver.

Power Supply

A transformer-type of power supply uses a
half-wave silicon-diode rectifier and R-C filter-
ing. Another rectifier, connected to the heater
supply, furnishes a variable d.c. bias that is
applied to the grid of the r.f. input stages to
provide a means for controlling the r.f. gain.
When a.g.c. from the i.f. receiver is to be used
on the Nuverter, the d.c. bias is disconnected by
removing a jumper on the rear of the unit, and
the receiver a.g.c. is connected instead to the
grid and gain-control side of the jumper ter-
minals.

Plate voltage is not regulated, so like with
other converters that do not have such regula-
tion, a slight oscillator-frequency shift may be
experienced with changing line voltages. In
many cases this may be inconsequential, unless
severe recurrent power fluctuations occur.

The heater-supply potential 1s 2.6 volts and
the Nuvistor heaters therefore are connected in
series-parallel. This also permits operation from

Inside view of the Waters Nuverter. Shield
partitions separate the 2-meter converter
section in the foreground, the crystal-oscilla-
tor portion at left center, the power supply
at right center, and the 6-meter converter
along the top edge. Air-wound coils are used
on 2 meters, nylon coil forms on 6 meters.

a 12 v.d.c. mobile source, for which an auxiliary
plug is provided along with connections for
plate power also from an external mobile supply.

Switching

The tube heaters in the r.f. section of each
converter are automatically turned on and off
with the band-selector switch, according to
which converter is to be used; however, to
minimize frequency drift, the heaters of both
oscillator tubes remain on as long as either con-
verter is in use. Plate power is continually ap-
plied to all tubes at the same time.

When the switch is turned off, all plate and
heater power is removed and a heating element
in the crystal compartment is connected across
the 117 v.a.c. power line in order to maintain
a relatively uniform crystal temperature for
eliminating warmup drift when the converters
are first turned on.

The selector also changes the i.f. output con-
nector from one converter to the other, and
when it is placed at oFF, it automatically trans-
fers h.f. antenna to the i.f. output jack and thus
feeds it directly to the communications receiver

for normal operation.

Construction

The Nuverter is built in a low U-shaped
chassis that is entirely enclosed with a tight-
fitting U-shaped cover. Extensive shielding 1is
used throughout with separate compartments
for the different stages. The triple-tuned circuits
also are isolated with shields. All the metal parts
used for shielding, the chassis and the cover are
copper plated and high-quality components are
used.

The Nuvistors and the screws of tuning slugs
which protrude outside of the enclosure are pro-
tected under a baffle plate supported on metal
standoffs. The entire unit is installed in a com-
pact wrap-around type of case, the size of which
is 238” X 614" ¥ 74" (H.W.D.). A typical
Waters-patented reversible panel i1s included to
allow the Nuverter to be placed horizontally on
top of or vertically next to the communications
receiver with the Nuverter-panel labelling
oriented accordingly.

[Continued on page 103]

CQ ¢ 4

January, 1966 e



Putting The NC-183 On 5.5.B.

BY KEN SCHOUTEN,* W6DDA

This article was written for the amateur who is unable to afford a new

receiver or the amateur who enjoys meeting the challenge of conversion.

Here is a junk-box method of extending the useful life of a fine old
receiver.

BoUT four years ago, a friend of ours,

A W6ASW, with whom we have held

weekly schedules on 21 me¢, a.m. phone

for the past ten years, played a dirty trick on us—
he went sideband.

This left three paths of action open to us. Buy
a new receiver, drop a friendship of more than
thirty years, or rebuild our present receiver, an
NC-183 purchased in 1948 and unaltered.

Being almost sixty years of age at the time
and with more than forty years of amateur op-
eration behind me, the old build it yourself bug
bit hard, so we decided on moderate surgery for
the veteran receiver.

A little re-engineering, as suggested in an
article in CQ! and the construction of a 300 watt
home built linear? took care of the transmitting
problem.

Receiver

Of course the first requisite of a receiver on
sideband is stability. The 183 came equipped
with some built in frequency drift, so that was
the first problem to solve. This proved to be a
very simple thing to beat and was accomplished
in the following manner.

The first step was to short out Cr7. This ca-
pacitor is located among the cluster of low fre-
quency oscillator coils. With the set upside down
on the bench, front panel toward you, these
coils are on the left and in the front,

Unfasten the bracket holding C47, C56 and Cs4.
Leaving these ceramic capacitors soldered to
their respective coils, bend the whole assembly

*1718 Lock Berry Road, Winter Park, Florida.
IBlinkley, W., “Put Your Ranger on Sideband,” CQ,
September 1959, p. 41.

*Smith, H. L., *An Economical Half Gallon Linear,”
CQ, March 1958, p. 28.

forward. This will facilitate the shorting of ca-
pacitor Cpr.

Second, remove the blue wire from pin 3 on
the 6J5 oscillator socket, V4, and solder it to
the vacant pin 4 on the same socket, Then solder
a 350 mmf silver mica capacitor between pins
3 and 4. This takes the place of the shorted Cp7.
Retuning of all oscillator coils will be necessary
after this operation.

The product detector circuit was taken from
the ARRL Handbook. The PHONO-RADIO switch
leads in the receiver should be disconnected
from the PHONO-RADIO switch and soldered in
the radio mode, after which the switch is re-
moved and a triple pole double throw wafer
switch is installed in its place. This gives us
either diode or product detection.

Four tie point bars, a nine pin socket, a metal
angle bracket to suppor the socket and a 12AU7
tube are needed in addition to the wafer mode
switch in order to complete the revision.

A five terminal tie point bar # 1 supports the
connections of the radio phono wires that were
removed from the switch. Tie point bar #2
supports the 0.001 tubular audio coupling capac-
itor from the plate of the 12AU7. Tie point bar
# 3 supports the plate resistor of the 12AU7 and
tie point bar #4 is used to connect the various
resistors and capacitors to the socket of V7. A
6SN7 replaces the 6H6 detector a.v.c. in V7.

In order to increase the output of the 6SJ7,
b.f.o., the shielded wire is unsoldered from pin
8 of Vg and C7,. Bend the ends of this wire out
of the way and leave it in the chassis. Now install
a piece of RG-59/U in place of the shielded
wire and solder it to pin 8 of Vg and C7;. An
r.f. choke is used to replace Rj;x feeding the plate
of the b.f.o.

[Continued on page 98]
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ERIES TYPE TRANSISTORIZED
REGULATED POWER SUPPLIES

BY MORTON H. BURKE* K2ZENU

The widespread use of regulated d.c. power supplies in transistorized equip-

ment requires that technicians be acquainted with them. The mechanics of the

common series type transistorized regulated power supply is described for the
purpose of clarifying the operation of such units.

RS IR E s

REGULATED d.c. power supply provides a
A constant d.c. output voltage with only a
small amount of a.c. ripple superim-
posed upon it over varying conditions of chang-
ing input line voltage and changing load current.
For example, a typical transistorized power sup-
ply might have the following specifications. It
would be a variable power supply adjustable
from 0 to 24 volts. It would regulate at any
voltage within this range over a current range
from 0 to 5 amps. The amount of regulation one
could expect from such a supply is 0.01% and
the ripple content of the output would be less
than 1 millivolt peak to peak over an input line
variation from 105 to 135 volts. This 0.01%
regulation is usually considered a percentage of
full output, or in the example under discussion
0.01% x 24 volts or 2.4 millivolts. This kind
of performance is readily obtainable with pres-
ent day design techniques.

The most common type of transistorized
power regulator is the “series” type. The sec-
tions that form such a supply are shown in fig. 1.
Section I, Block A, A.C. input—Regulated power
supplies are always transformer coupled to the
a.c. input line to provide electrical isolation be-
tween the power supply output and a.c. input
line. In addition the use of a transformer allows
the designer a large measure of design freedom,
since he can obtain almost any output voltage
he desires by changing the turns ratio of the
transformer secondary winding.

Section I, Block B, Rectifier and filter—Before
the d.c. is finally converted to its regulated low
ripple condition, it is crudely converted to d.c.

*Q Greenbrier Road, Oakhurst, New Jersey 07755.

by a full-wave rectifier. In transistor circuits a
full-wave bridge rectifier as shown in fig. 1 is
usually used. However a two diode full-wave
rectifier could also be employed. But most de-
signers prefer the bridge rectifier because they
can avail themselves of the full voltage across
the secondary winding of the transformer.
The capacitor shown on the output of the
bridge rectifier provides what is commonly called
“brute force™ filtering. That is, if the capacitor
is large enough (500 mf is commonly used in
low voltage supplies) the time constant, the
product, RxC, of the capacitor in farads and
load resistance in ohms, will be so large that the
capacitor will discharge at slower rate than the
rectified voltage from the bridge is changing. As
a result, the capacitor has a tendency to hold
its voltage, thus providing filtering for the d.c.
Note that Section I of fig. 1 is a conventional
power supply which is providing Section Il with
unregulated, crudely filtered d.c. Section Il will
provide the sophisticated circuitry necessary to
convert the output of the brute force power
supply of Section I into a highly regulated, low
ripple voltage.
Section I, The Regulator—Every series regulator
circuit contains the component parts shown in
Section II of fig. 1. All regulators of this type
operate on the so called feedback principal. That
1s, a portion of the output voltage is continually
monitored by a comparator which compares a
sampled fraction of the output with a stable
voltage reference source. Any difference be-
tween the two voltages is amplified in an am-
plifier stage, and this resulting signal is applied
to a transistor which is in series with the output.

Fig. 1—Basic block diagram of o
transistorized series type regu-
lated power supply. Section | is @
conventional bridge type power

supply and Section |l is the regu-

lator circuit.

Section 11
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Fig. 2—Circuit of a basic but operational regulator
circuit. The operation and limitations of ths funda-
mental circuit is explained in the text.

This amplified difference signal is applied to the
series transistor in such a way as to cause it to
compensate for the change in the output voltage.

Circuit Operation

Figure 2 is the schematic of a workable regu-
lator circuit. Transistor Q, is functioning in the
dual role of a comparator and amplifier. Transis-
tor Qs is the series element. Note that the load
current must flow from R. to the emitter and
then to the collector. Transistor Q» acts like a
variable resistance that changes in such a wayv
as to maintain the output voltage. V,. essentially
constant. Reference voltage V... can be ob-
tained from a battery, a reference cell, or a zener
diode. Most transistorized regulated supplies uti-
lize a zener diode as the reference element.

The output voltage, V., is continually sampled
by applying a portion of it to the base of Q; by
way of the voltage divider consisting of R; and
Ra. Note that the base voltage, V., of Q; must
at all times be almost equal to the reference
voltage, V..r. The difference will be the base to
emitter voltage of Qy (a fraction of a volt).
Thus, if a potentiometer were used as a divider
(this is often the case), as the arm is moved
away from the positive output terminal, where
R is increasing in resistance and R. is decreas-
ing in resistance, the output voltage would in-
crease in magnitude. This must be so because the
base to ground voltage V. will always be

R.
e Rl‘i‘R!

and this quantity must always be equal to V..r.
The opposite is also true. That is, as R. is made
larger and Ry smaller, the output voltage V, will
decrease. However, in a circuit such as this, the
lower limit that the output voltage can be re-
duced to is the value of V... If the sampled
voltage, V., were to become less than V... the

V.'S‘ Vu

base of Q1 would become negative with respect
to its emitter, and transistor Q; would be cut off
and could not function as an amplifier. As a
result of this requirement, low voltage supplies
of this type must have a low voltage zener diode
as a reference.

With the base voltage of Q established, Qq
will conduct current through resistor R;. This
resistor serves a dual function; it is the collector
load resistor for 2y and also provides the path
for the bias current for series transistor Q2. The
regulator action of series transistor Qs can be
easily understood if the reader will recall that
collector current in a transistor used as an emit-
ter follower is B times the base current. (Refer
to fig. 2, note that the load R. is in series with
the emitter of Q» and that the output voltage is
developed across this load resistor. Transistor Q-
is in effect operated as an emitter follower.)
Thus a small change in base current can cause
a larger change in collector current. This is the
same as providing a variable resistor in series
with the load that can compensate for changes
in output voltage.

What happens if the output voltage of the
regulator tends to go down? (This could be
caused by a decrease in line voltage or an in-
crease In load current,) In this regulator, a de-
crease of output is reflected into the comparator
by way of the resistance divider, R, Rs, of fig. 2.
The decrease in base voltage V. of Q, causes less
current to flow in the collector of Q. Since R,
1s in series with the collector of Q, less current
through R; causes a decrease in voltage across
R:. Resistor R; is also located between the col-
lector and base of Q. This decrease of voltage
between the collector and the base of Q» causes
the base emitter voltage of O» to increase (base
more positive), thereby causing more base cur-
rent to flow in Q.. This is, in effect, the same as
decreasing the equivalent resistance of the emit-
ter collector path which is in series with the
output, R.. And since the emitter-collector re-
sistance of Q2 and load, R.., form a voltage di-
vider, decreasing the resistance of Q- will cause
the voltage across Ru. to increase. This compen-
sation for changes in output voltage is going on
continuously. If the output were to increase in
voltage, the regulator would tend to return it to
its original value by a reversal of the previously
discussed process.

In addition to providing a regulated d.c. out-
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Fig. 3—Regulated supply with pre-regulator consisting of D), D3, Q;, R4 and Rs. Silicon diode D; is forward biased
to provide temperature compensation for Zener D,. Diodes Dy and D; together provide a constant emitter-base
voltage for transistor Q3. As a result, collector current of Q3, which passes through R; and V..r is held essentially
constant. This stabilizes bias current for series transistor Q; and also zener reference V..r. Because of this pre-
regulator circuit, performance of supply is greatly improved for temperature and line voltage fluctuations.

44 e CQ o January, 1966



. :
CR, Ry
— > qﬁ 5
8
R G2 WA + ﬂ-‘vn
:3
Ry
s T+ 3 S " R Re i
g s T =8
A Qa | (%j
CR, R,
| H‘. I
l S ! o Output
cR Vagr Common
‘ i
— A

Fig. 4—This more sophisticated regulator circuit has avtomatic overload protection, an output that can be
varied from zero to maximum volts and either positive or negative grounded output. Transistor Q3 is con-
nected to paralleled series transistors Q4 Qs and Q4 in a Darlington arrangement to provide the necessary
base current. Resistors R,, Ry, and R. in series with the emitters help balance currents through these transistors.
Capacitor C3 provides a path for high frequency ripple or transients directly to the base of transistor Q.
This improves supply regulation for high frequencies by eliminating the signal reducing effect of the output
voltage sensing divider Rs, R4 and R;. Capacitor Cy reduces output impedance of supply and prevents high
frequency oscillations when the supply is lightly loaded.

put, the circuit of fig. 2 will also reduce the ripple
content of the output voltage. This a.c. ripple
superimposed on the d.c. output voltage acts
just like an ordinary voltage change appearing
across the voltage divider Ry, Rs, and this varia-
tion in voltage is compensated for by the normal
regulating action of the circuit.

This series type of regulator acts as a closed
loop servo system that is constantly correcting
itself with respect to its reference voltage R:er.
However, there are factors which affect the abil-
ity of this system to be a perfect regulator. Some
factors that influence the performance of the
system shown in fig, 2 are:

I—The stability of the reference voltage Vior
is important to the regulating ability of the sup-
ply. Since most reference voltages are zener
diodes, the voltage across the diode will vary
with changes in current through the diode. The
zener current will change with variations in line
voltage and ambient temperature.

2—Variations in bias current through the base
of Q- caused by changes in current through Ry
as a result of line voltage fluctuations will cause
the output voltage of the supply to drift.

3—The gain of the amplifier stage, Q¢, that
is providing the correction signal to the series
transistor Q- should be high enough and con-
stant enough to provide the necessary regula-
tion. Should this stage gain vary with time, per-
formance will suffer.

4—The ability of the series transistor to supply
the necessary load current is also an important
performance factor.

Pre-Regulator

The detremental effects of the conditions dis-
cussed in items 1 and 2 can be greatly compen-
sated for by the addition of an extra circuit
called a pre-regulator. This circuit consists of
another zener diode and a transistor which to-
gether act as a constant current source for both
the zener diode, V..., and the base bias for Q.
The temperature dependency of the zener diode
Vet can be corrected by using a temperature
compensated zener. This compensation is ob-

tained by placing a silicon diode biased in the
forward direction in series with the zener. Since
the normal temperature variations of these de-
vices are opposite to each other, they have the
net affect of canceling any tendency to change
with temperature. Temperature compensated
zeners are available with temperature coefficients
as low as 0.001% per degree cantigrade. A pre-
regulated circuit is shown in fig. 3.

The required amplification of the difference
voltage (item 3) can be obtained by adding am-
plifier stages in cascade. It is not unusual to find
3 stages of amplification in a regulator circuit.

The current limitation noted in item 4 can bz
eliminated by providing enough “series” transis-
tors connected in parallel, if necessary, to handle
the required load current. Also, it may be nec-
essary to provide enough transistors connected
in the so-called Darlington arrangement to sup-

ply the required base current to the series transis-
tors. See fig. 4.

Overload Protection

An important factor that must be considered
in every series regulator is overload protection
for the series transistor. Note in fig. 2 that if
V. were shorted to ground, the entire voltage
from the bridge rectifier would appear across
series transistor, Q. Under these conditions of
high current and voltage, transistor Q- might
easily be destroyed. Fuses, as a rule, do not help
in such a situation because the transistor will
usually fail before the fuse opens up. However,
circuits have been devised which will limit the
current through the series transistor to some pre-
determined amount. This limiter acts rapidly
enough to prevent the series transistor from
burning out.

Current limiting to protect the series transis-
tors from output shorts or overloading is shown
in fig. 4 and is achieved by a current regulator
circuit consisting of Ry, D, Rs, and Q. Resistor
R4 is in series with the load current. At a pre-
determined amount of current, the voltage

[Continued on page 102]
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The 500 kc low-pass filter designed for use
with v.l.f. receivers to eliminate the genera-
tion of inter-station beats in the receiver
caused by standard broadcast-station signals.
It is assembled on a circuit board (Vero-
board) which is mounted on spacers in a
minibox. Phono-type jacks are used for input
(left) and output (right). The components are
placed and wired on the board in the same
order as they appear in the schematic dia-
gram. The output should be connected to the
receiver input through a short length of

shielded cable (RG-58U).

LOW-PASS FILTERS FOR
9-500 KC RECEIVERS

BY WILFRED M. SCHERER* W2AEF

EryY-low-frequency receivers often do not
‘/ have enough front-end selectivity to suffi-
ciently attenuate standard broadcast-sta-
tion signals. Such b.c. signals that can reach the
receiver mixer and generate v.l.f. inter-station
beats that interfere with the reception of signals
below 500 kc. Such is the case when the 5-500 kc
range of the HRO-500 is used, for which the I.f.
antenna is fed directly to a diode mixer that
has no tuned input circuit. Although a preselec-
tor can be used to eliminate these effects, a
simpler scheme is the use of a low-pass filter
ahead of the receiver to cut off all signals above
500 ke.! Such a filter can easily and inexpensively
be built using standard size components.

Circuitry

The configuration and constants for the filter
we dreamed up are shown in fig. 1. The filter
cuts off sharply above 520 kc and the attenuation
on the broadcast band is at least 60 db. It con-
sists of a constant-K, T-type mid-section, an
M-derived T-type mid-section and two M-de-
rived end-sections. The filter is designed to
work into a load of 1000 ohms to match the
input impedance of the HRO-500 (for the 5-500
kc range) and to permit the use of standard
size inductors and capacitors that are readily
available.

The selected impedance should be suitable for
use with other v.Lf. receivers with which a long-
wire high impedance antenna is used directly cou-
pled to the set. However, if necessary, the filter
can be built with component values for other
terminating impedances by multiplying the given

*Technical Director, CQ.
‘A preselector also wil' increase the sensitivity of the
receiver.
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target values of the inductances by Z/1000,
where Z i1s the new impedance. The standard
values that are nearest the sizes just determined
should then be used. Similarly the capacitances
may be found by dividing the given target sizes
by Z/1000.

Construction

The components may be assembled and
wired on a perforated board or on a printed-
circuit Veroboard such as we used.” The board
is then mounted on Ya-inch spacers in a 4" X
214" % 158” minibox with a phono-type jack

CQ, Dec. '65,

gi‘ ?Uulpul
T

—
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*Circuit Boards—Quick and Easy”™,

page 35,

T3

Ty

Fig. 1—Circuit of a low-pass filter designed to attenuate

broodcast signals that interfere with v.l.f. reception.

Both the input and load impedances are one thousand

ohms for the values listed. Capacitors should be 5%
tolerance.

L;, L3—470 uh (target value 480 wh), Millen J300-470
or equiv.

L, L;—330 ph (target value, 320 wh), Millen J300-330
or equiv,

Li—150 uh (target value, 150 wh), Millen J300-150
or equiv.

Ls—360 uh (target value, 360 wh), Millen J300-360
or equiv.

Cy, C4—180 mmf (target value 180 mmf), dipped mica.

C;—620 mmf (target value 600 mmf), dipped mica.

C3;—360 mmf (target value 360 mmf), dipped mica.




The layout for the 500 k: low-pass filter is
not critical as may be seen from this hay-
wired test setup that was hastily thrown to-
gether from junk-box parts and which was
used to confirm the initial design values and
the possible performance of the filter; never-
theless, we do not recommend this type of
construction!

installed on each end of the box for the input
and output connections.

TI'he parts are arranged on the board as they
appear in the circuit diagram. Theoretically the
inductors should be spaced far apart from one
another or be shielded to minimize coupling
between sections of the filter. However. this is
not of too great concern as may be seen from our
haywired breadboard model that was built, using
a conglomeration of series and parallel con-
nected r.f. chokes we had on hand, to confirm
performance using our design values.

Results

Here, in the New York area, there are dozens
of broadcast stations, many of which are 50 kw
jobs. Reception of 15-500 kc signals with the
HRO-500 used barefoot (without preselector)
1s virtually impossible due to the multiplicity of
inter-station beats that are produced in the mixer
by the b.c. signals.

Use of the low-pass filter between our 200-
foot long l.f. antenna and the receiver com-
pletely eliminates all the spurious beats and
perfect copy of v.Lf. signals can be had. One
striking demonstration we like to give in this
respect is that normally the S-meter is pinned
by a 220 kc beat generated in the receiver by
WNBC on 660 kc and WCBS on 880 kc, each of
which pump 50 kw into the same antenna lo-

cated a few miles from us. With the filter in-
stalled, their signals disappear completely and
an S-1 beacon signal on 220 kc can be copied
perfectly!

Also, using the filter we can copy GBR in
England on 18 kc all day long with an S-1 signal,
but without the filter, the signal cannot be found
at all due to b.c. station crud.

In some locations inter-station beats may be
produced by rectification and radiation from ex-
ternal sources, in which case neither a pre-
selector nor the filter will help. We recently ran
into such a situation when on a windy day, b.c.
station beats were intermittently heard all over
the v.l.f. spectrum of the receiver in spite of
the fact that the filter was in use. The cause was
traced to the antenna lead-in which was rubbing
against a rusty iron grating. This resulted in
r.f. rectification and mixing which produced
low-frequency signals that were in the passband
of the filter and thus were fed directly to the
receiver input. Therefore, if your filter does not
clear up spurious Lf. beats, it is suggested that
you look for an external culprit.

One final note. The lead between the filter
and the receiver should be shielded. RG-58 A/U
may be used if the filter is placed right at the
rear of the set in order that the cable may be
kept as short as possible. »

New Amateur Product
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Dynaloy. Inc.

D':'H.#LUY. Inc. has developed a silver-filled,
electrically-conductive paint which will air
dry in 15 minutes to a tack-free fill. Designated
Dynaloy 340, the paint offers excellent adhesion
to any surface—metal, plastic, glass, rubber, or
ceramic. Applications include electrostatic shield-
ing, repair and prototype production of printed
circuits. Trial quantities of Dynaloy 340 are
available at $10.00 for 3-0z. cans. Commercial
quantities include pints, quarts, and gallons, with
prices as low as $1.25 per ounce. For additional

information, contact Dynaloy, Inc., 408 Adams St., Newark, N.J. or circle 72 on page 110.

———— . —— —_—
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NUVISTOR CONVERTERS
FOR 50, 144, 220 &432 Mc

Plus

A NUVISTOR PREAMP EOR 144 Mc

—— —

BY FRANK C. JONES,* W6A JF

Presented below are four converters, using nuvistors exclusively, for 50, 144,
220 and 432 mc operation. Also thrown in is a preamplifier for 144 mc that
peformed as well as the 416 B job formerly in use at W6AJF.

OME very good nuvistor tube converters
and amplifiers have been described in the
past few years. A few more are described

briefly in this article, since there are many ways
of accomplishing certain results. Some amateurs
like to make exact copies of equipment, while
others like to make use of parts of a circuit to
work out their own designs for the different v.h.f.
bands. The writer falls into this last classifica-
tion, being one of the old timers who enjoys
building anything from a simple pre-amplifier to
a complete communications receiver. There are
usually at least two or three v.h.f. converters
for each band at W6AJF with complete separate
homebuilt receivers for each type of signal to be
received, Examples are one or two each for
c.w., n.b.f.m., am., and Mars wideband a.m.
signals. The nuvistor converters described here
have been some of the many built during the
period since my handbook VHF for the Radio
Amateur! first appeared in print. These little
gems of u.h.f. tubes were just appearing, too
late to be shown in that handbook.

50 Mc Converter

While nuvistor tubes can be used at low or
high radio frequencies, they really begin to shine
as performers in the v.h.f. bands. Long life op-
eration, small size, small heat losses and ease of
building them into v.h.f. circuits are some of the
advantages of nuvistor tubes. A 50 mc con-
verter i1s shown in the photograph and the cir-
cuit 1in hig. 1. Ths particular series of converters
were all built on 2 by 6 inch strips of copper clad
bakelite for mounting ina 6 % 3 > 17 inch chas-
sis as a bottom cover and shield.

The circuit of fig. 1 shows the use of pre-
selection ahead of the r.f. amplifier followed by

*850 Donner Avenue, Sonoma, California.
IiCowan Publishing, 14 Vanderventer Ave., Port Wash-
imgton, L.1., N.Y. 11050.
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two tuned circuits ahead of the mixer tube. The
circuits were designed for a Q of approximately
20 in order to pass somewhat more than the 50
to 52 mc band desired. If the full 50 to 54 mc
band is desired. the Q should be reduced to about
12, which would mean less image interference
rejection. In the wider band design, the total ca-
pacity would be 12 mmf instead of 20 for the
single ended circuits for the same impedance of
about 3300 ohms. More turns would be needed
in the coils to tune to the 50 mc band when
less capacity is used. At W6AIJF location, a
channel 2 TV station practically wipes out the
high end of this 6 meter band, so the band width
of about 2 mc was used in this converter.

The preselector system consists of two tuned
circuits capacity coupled. The grid resistor-

Top and bottom views of the 50 mc Nuvistor converter.
The circuit is shown in fig. 1. The 50 mc input is en the
left and the 14-16 mc output on the right end.
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Fig. 1—Circuit of a 50 mc converter using Nuvistor tubes described in the text. All resistors are 2 watt and
all capacitors are in mmf.

Li—1 t 24 e. on cold end of L,.

Ly, Li—7 t #24 e. ¥ long on 0.4" dia. brass slug
tuned form.

Li—18 t 7720 d.c.c., 3" long, 4" dia., air core.

Ls—6 t 324 e., %" long on 0.4 dia brass slug tuned
form.

capacitor in the r.f. stage is solely for tube pro-
lection against fairly high power transmitter
feedback in case of faulty antenna relay opera-
tion. Operation in the 50 mc band requires a
low cross-talk front end design, so cathode bias
is used with an external 1000 or 2000 ohm pot
in the circuit for gain control.

The r.f. amplifier uses a split plate circuit
with two separate variable capacitors for tuning
the plate coil to 50 mc. Adjustment of these two
capacitors one way or the other, permits wide
band neutralization of this stage with a fixed one
mmf ceramic capacitor. The SK plate feed re-
sistor also tends to produce some balance in the
split circuit, so neutralization is easily accom-
plished and holds very well over a wide band of
frequencies. The plate circuit can be either ca-
pacity coupled to the mixer grid circuit, or link
coupled. The latter provides better circuit bal-
ance but less image interference rejection since

Top and bottom views of the 144 mc converter. The
144 mc input is on the right and the output, 14 to 18
mc, is taken out on the coax on the left.

Ls—8 t 724 e. X long on 0.4 dia. brass slug tuned
form.

RFC;—12 ph or 80 t., 732 e. %" long 4" dia.

RFC;, RFC;, RFC4—8 or 10 t small hookup wire, 2"
long, '&" dia.

the oscillator is on the low side (36 mc).

The nuvistor mixer plate circuit has to operate
at very low Q values so a single parallel tuned
circuit is difficult to couple into the usual com-
munication receiver. A pi section resonant cir-
cuit is much more effective in coupling the mixer
plate impedance of several thousand ohms down
to the usual 50 or 70 ohms for coax connection
to the receiver. An inductance of about 12 micro-
henries with two capacitors forms a pi1 coupling
circuit suitable for Q values of 2 to 5 (needed
to pass 14 to 16 mc or even higher values). A
12 microhenry r.f. choke is suitable for this coil.
The output capacity of 50 mmf, together with
a couple of feet of coaxial line, reduces the out-
put impedance to match the receiver input cir-
cuit. If a longer line of coax is needed, the 50
mmf capacitor should be omitted. A 1 to 10 mmf
trimmer can be used to tune the output circuit to
the middle of the i.f. band in place of the 7 mmf
fixed capacitor.

The oscillator is a standard triode overtone
type with a 36 mc crystal. All of the single ended
coils were brass-slug tuned. However, some cir-
cuit loss can be reduced by using “white” coded
ferrite slug tuned coil forms of appropriate num-
ber of turns to tune to a little above 50 mc with
the values of capacitance shown in fig. 1.

144 Mc Converter

This converter shown in the photograph and
in fig. 2 covers the 2 meter band of 144 to 148
mc. It was also built on a 2 X 6 inch piece of
copper clad bakelite. An advantage of this type
of construction is that a converter may be
changed, rebuilt, or discarded without much
cost or difficulty. The copper clad board provides
an excellent grounding surface which can be
easily soldered to with a small soldering iron.
All rf. ground leads can be made very short
which generally means better stability, higher
gain, and better sensitivity for weak signals.

T'he circuit of hg. 2 shows a total of four
tuned circuits at 146 mc. This is about the mini-
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Fig. 2—Circuit of a 144 mc converter using Nuvistor tubes. All resistors are Y2 watt and all capacitors are
in mmf.

Li—5 t #20 d.c.c. tapped 2 t up from ground, 3" long
on '%4" dia. slug tuned form.
L,—6 t 318 e., %" long, 4" dia. air wound.

Ly, Ly—5 t #20 d.c.c. 3" long on %" dia. slug tuned
form.

mum permissible in good two meter converter
design. Less may produce excessive image inter-
ference problems in most locations. The circuit
Q should average about 20. The two grid cir-
cuits, r.f. and mixer, will usually be much less
due to grid loading and probably will not be
over 15, The r.f. plate circuit and second tuned
circuit in the three tuned portion, can be set up
for values of up to 40 or 50 but “unloaded™ coil
Q values may limit these possibilities. The un-
loaded Q values should be several times that of
the operating Q values in order to minimize
tuned circuit losses. Within the limitations set by
the passband of four megacycles, the operating
Q should be as high as possible in order to pro-
vide good image rejection. The image frequencies
are 14 to 18 mc below the oscillator injection
frequency of 130 mc, or 112 to 116 mc.

The mixer uses grid leak detection as it is less
critical for oscillator injection power than for
cathode bias. Its disadvantage is that it is more
subject to cross-modulation from strong signals
in the two meter band. In some locations,
cathode bias detection for mixer action is neces-
sary and some experimenting is needed to get the
proper injection voltage. The mixer plate circuit
needs to cover from 14 to 18 mc, which means an
Jperating Q of about 3. The pi-network shown in
fig. 2 accomplishes this effectively and trans-
forms the mixer output load from several thou-
sand ohms down to 50 or 75 ohms. If less than
about three feet of coax is used between the
receiver and the converter, some capacitance
must be placed across the output jack to make
the desired step-down ratio of 6 or 7 to 1.

The oscillator injection of 130 mc¢ is obtained
by using a 434 mc overtone crystal with a single
nuvistor tube. The cathode has a low Q circuit
resonant around 25 to 30 mc to insure oscilla-
tion at 435 mc and not at the fundamental of
around 14%2 mc. The plate circuit can then be
tuned to 130 mc, the third harmonic of 43V
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Ls, Ls—4 t 20 d.c.c., ;" long on %" dia. slug tuned
form.

RFC;—12 ph or B0 t #+32 e., %" long, 4" dia.

RFC,—3 th or 34 1 #23 e., 2" long, 4" dia.

RFC,;, RFC,, RFCs—8 to 10 t of small hookup wire, 2"

long, 8" dia.

mc. There is enough injection power available
so an additional 130 mc¢ tuned circuit may be
used to insure only 130 mc voltage reaching the
mixer grid circuit.

144 Mc Preamplifier

The noise figure of the 144 mc converter is In
the neighborhood of 4 db. Two r.f. stages in the
converter will lower this to 3 db but the added
gain of an extra stage may produce excessive
cross-modulation from strong signals in or near
the two meter band. One method is to use an
outboard r.f. amplifier which can be plugged into
the antenna lead for reception of very weak sig-
nals. Normal operation for contacts up to 100

Top and bottom views of the 144 mc preamplifier.



Fig. 3—Circuit of a 144 mc preamplifier. All resistors
are Y2 watt and all capacitors are in mmf unless other-
wise noted.

CR,—Silicon rectifier, 400 p.i.v. any current rating from
30 ma up.

Li—5 t 18 e., center tapped, %" long on a %" dia.
slug tuned form.

L,—9 t 18 e., 12" long, 4" dia. air wound.

Ls—1 t 18 e., coupled to the center of L,.

RFC,—8 to 10 turns of small hookup wire 1" long,
%" dia.

miles or so from average locations can be done
without the preamplifier.

The preamplifier shown in the photograph
and in the circuit of fig. 3 was built with its own
power supply in order to see if it would be as
good as the 416B preamplifier described in the
previously mentioned handbook. The noise fig-
ure measured within a few tenths of a db. Since
tube life of a nuvistor is apt to be much greater
than for a 416B, the latter now is in storage at
W6AIJF.

T'he input circuit is tuned for best noise figure
at 144 mc by adjusting the slug coil and series
antenna capacitor. A noise generator is needed
for this purpose since these adjustments usually

Top and bottom views of the 220 mc converter. In the
bottom view the multiplier crystal may be seen to the
left of the 22.9 mc plug in unit.

are not the same as for maximum r.f. gain. The
plate circuit is tuned to 144 mc by means of the
two variable capacitors with one set at a differ-
ent value than the other in order to get neutrali-
zation. These adjustments can be juggled back
and forth until the amplifier does not oscillate
and best noise figure is obtained. Grid leak bias
was used in order to get best noise figure but this
makes the tube subject to cross modulation from
local two meter stations. In some locations,
cathode bias on the 6CW4 tube would be neces-
sary with probably not over 0.1 or 0.2 db nf
deterioration,

The built-in power supply is about as simple
as possible. The heater voltage is dropped to
about 6 volts by means of a 3 mf paper capacitor
in the 115 v.a.c. line. This method causes quite
a time lag in the tube reaching normal operation
after the a.c. switch is turned on as compared to
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Fig. 4—Circuit of a 220 mc Nuvistor converter with an i.f. output from 14 to 19 mc. All resistors are 2 watt
and all capacitors are in mmf.

' F

Li—4 t 720 d.c.c. tapped 1 t up from ground, %
long, %" dia., air wound.

L,—4 t 520 d.c.c. %" long, %" dia., air wound.

Li—7 t 720 d.c.c. 2" long, %" dia., cir wound.

Ly, Ls—4 t 22 e, %" long wound on Ne! dia. slug
tuned form.

Li—12t 7724 e. 4" long, on ¥ dia. slug tuned form.

Ly—4 t 724 e. 4" long wound on ¥, dia. slug tuned
form. Diode tap point chosen for max. output. See
text.

RFC;—12 uh, 80 t #32 e. %" long, %" dia.

RFCy—4 ph, 40 t #30 e. %" long, %" dia.

RFC3, RFCy, RFC5—8 to 10 t of small hookup wire, 15"
long, 8" dia.
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the use of a filament transformer. The 3 mf ca-
pacitor takes less space and has no heat loss. The

preamplifier only uses about 7 ma of plate cur-
rent at 100 to 125 volts, so both heater and plate
supply may be taken from a receiver, or con-
verter power supply.

220 Mc Converter

This converter, shown in one photograph and
the circuit diagram of fig. 4, was built for aver-
age signal reception in the 220 to 225 mc region
with an i.f. output of 14 to 19 mc. For very weak
signal reception, a 222 mc paramp is used at
W6AIJF ahead of this and other 220 mc con-
verters.

The single tuned double coil circuit in the r.f.
stage grid circuit was used to more effectively
ground out an i.f, signal. It seemed to be getting
through the converter for a period of time dur-
ing on the air tests. The improvement was not
very great and wasn't entirely fixed without the
use of a preamplifier, until the commercial sta-
tion seemed to go out of operation (probably a
temporary cure),

The circuit of fig. 4 is quite similar to that of
the 144 mc converter except for coil and capaci-
tor values. A 68%3 mc crystal was not available
so a surplus 22.9 mc one was used. A 68%5 mc
crystal could be used with a cathode circuit in the
oscillator tube similar to that used in the 144 mc
converter, with the plate circuit tuned to 206 mc.
The use of a 22.9 mc crystal meant that an addi-
tional frequency tripler was needed. A type INS52
or preferably a IN82A diode can be used to
triple the frequency to the desired value of 206
mc as shown in fig. 4. Some diodes will give more
output when tapped across only part of the 206
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Top and bottom views of the 432 mc converter. The
bottom view shows the input pi-network on the left
and the output tank L5 on the extreme right.

mc tuned circuit. The value of grid leak and the
coupling capacitor to the diode tripler can also
be modified to advantage with some types of
diodes.

The noise figure runs at about 5 db as meas-
ured here. The image rejection is only fair due
to the higher signal frequency as compared to
the i.f. value. The paramp solves that problem
very well but can only be used over a small part
of the 220 mc band. Two or even three grounded
grid 6CW4 or 6DS4 nuvistor stages with several
more tuned circuits would be a more practical
method of getting good sensitivity, better image
rejection, and complete coverage from 220 to

225 mc.
[Continued on page 100]

eCwW4
Miner

1000

> e6CW4
Osc Tripler

139me

I ;_l::-::

Fig. 5—Circuit of a 432 mc converter. The output with the link coupled circuit shown above is at 14 mc with
a 1 mc passband. For wider coverage the pi-network similar to that shown in fig. 2 or fig. 4 should be used.
All resistors are 2 watt and all capacitors are in mmf.

Li—'%" wide copper strap, 14" long.

L,—3 t 14" wide copper strap %" long, 3" dia.

L3, Li—'8" wide copper strap, 12" long, spaced 2" to
4" apart.

Ls—25 t 728 e. 3" long wound on %" dia. slug tuned
form.

L;—4 t hookup wire link on cold end of Ls.
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L—6 t 22 e. 4" long, wound on %" dia. slug tuned
form.

RFC,;—8 t # 20 or 22 e. %" long, 8" dia.

RFC,—3 ph, 34 t 728 e. 2" long, %" dia.

RFC;, RFCy, RFCs—8 to 10 t. small hookup wire, 12"
long, %" dia.




New Amateur Products
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Nordlund Radio Products

ORDLUND presents for the XYL or YL an
N attractive bow pin with microphone charm.
It 1s available in either gold or rhodium finish.
For the OM, a brushed-chrome finish windproof
lighter with a gold-plated microphone emblem.
Price for the bow-pin—3$2.00, lighter—S$3.00.
For more information write to Nordlund Radio
7635 West Irving Park., Chicago,
lllinois, 60634, or circle 66 on page 110.

Products,
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Terado Corporation

HE lerado Corporation of St. Paul, Minn., announces
Tu new battery charger designed for a 12 volt storage
battery, the Taperite Model #50-192. This charger turns
on and turns off automatically. The average battery can
be charged in 6 to 10 hour periods in the high switch
position. In the low switch position, the charge rate
starts high then tapers to almost zero so may be left on
indefinitely. For more information and literature write
Terado Corporation, St. Paul, Minnesota 55108, or circle
67 on page 110.
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HTH Code Oscillator CW MONITOR

all transistorized combination c.w. monitor and
code practice oscillator priced at $9.95.

It features built in speaker, on-off switch, earphone
jack, tone and volume controls. Requires no r.f. pickup
line or modification to present equipment.

For more details write to Electronic House, P.O. Box
873, Tarzana, California, or circle 68 on page 110.

HTH Electronics is introducing a battery powered, ’I!
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CODE PRACTE

Polycoils

new series of air-wound inductors is being intro-
A duced by the Polyphase Instrument Cumpanv With
55 different types ranging from '2” to 3” diameters
and 2” to 10” in length. the coils fit most amateur needs.
Their sales bulletin CP-1001 lists all available types and
specifications including a cross reference to other manu-
facturers coils. For further information and a copy of
sales bulletin CP-1001 write to Polyphase Instrument
Company, East Fourth Street, Bridgeport, Montgomery
County, Pa. or circle 69 on page 110.
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NE of the first expenditures that a new
O amateur makes is the check he sends off
to a QSL printer almost as soon as he
reads his call letters on his new license. By the
time he has been on the air for several vears and
changed addresses a few times, several other
checks have followed the first one, vet the QSL
printer usually remains just a box number to the
average ham.

Recently I was able to visit several QSL print
shops and found them almost as varied as the
cards they put out. Some are elaborate plants
employing many people doing all kinds of print-
Ing jobs, but most are small one man shops op-
erating out of a basement or a rented garage
with little help other than the family.

One such shop is run by Isaac Luttrell under
the name of Bluebird Press (Baltimore, Md.).
Isaac runs a small shop which depends on QSL
orders for almost 50% of its business. He has
the help of his wife and three young daughters
although he says that his children are better at
breaking type down than setting it up.

He receives orders from many states on both
coasts and in between but was working on an
order for 500 cards from a W4 when 1 visited
his shop in a small building out toward the edge
of town. The cards that he was working on had
already been through the press twice and were
going through a third time to receive the report
form on the back.

He carefully adjusted the card holder on his
old letterpress and ran off a few trial impressions
to be sure that everything was centered. The run
was delayed when it was discovered that there
was an almost imperceptable defect in the letter
s on the word meters. The block of report form
type was taken off the press and a line of type
with a perfect s was substituted for the damaged
one and then everything was set up again.

*Apt. 102, 5533 Oxon Hill Rd., Oxon Hill, Md. 20021.
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PRINTER

BY ALEX. F. BURR,* K3NKX

The ink that was used came from a small can
and looked much like heavy grease. It was ap-
plied to the ink plate of the press with a small
putty knife and from there transported by rollers
to the type. His wife fed the cards into the motor
driven press and stacked the freshly printed ones
on metal sheets which were then loaded on a
drying rack where they stayed for about a day
before being shipped off to the waiting amateur.

[saac mentioned that bordered call letters
where the call appears in color with a black
border are one of the more difficult jobs to print
since the card has to be positioned particu-

Ve el
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Iscac Luttrell puts together the type for @ QSL card.

Above his work area is a board displaying some of

his designs. The rack of little wooden blocks on the
right contains spacers to fill out the QSL frame.
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James Constantine maokes some adjustments on his
father’s high speed letterpress.

larly carefully so that the two impressions reg-
ister properly without any of the card showing
through. Another difficult job was to get a good
gold ink. He mixed his own from gold ink pow-
der and a special varnish to get just the right
shade,

Another family operation that I visited was
run by Fred Constantine, his wife, and son James
as the Constantine Printing Service (Bladens-
burg, Md.). Fred is a real old time ham having
held the call 4AFO. There was no mistaking his
interest in radio when 1 entered his shop in a
small building behind the house and heard call
signs and 73’s coming from the Hammurlund
with which he monitored the bands.

He has been in the QSL printing business for
14 years and has built up quite an interesting

stock of cards. For hams in a hurry he has a
wide selection of backgrounds already printed
up over which he can place your call in a short
time. He said that he usually keeps a stock of
more than 50,000 cards with different back-
grounds printed on them.

In common with most other printers he will
custom design a card to vour sketch. Fred gives
the sketch to a commercial artist who produces
a finished drawing and then he makes a cut from
that drawing. The finished design is then run off
on one of Fred's high speed presses which cost
up to $5,000 when new.

Fred has found that over the years even the
QSL business can come up with some strange
happenings. One of the strangest is a mystery
order that he received some time back. The
order form came back, with the money enclosed,
but the writer had forgotten to fill in the space
with his name and address and had even for-
gotten to give his call letters. Of course he may
have been a bootleger but Fred at least expected
him to inquire about his money.

Perhaps the most frustrating experience came
after he had shipped an order off to a southwest
air force base. The base had requested that a
requisition form be filled out (in triplicate, of
course) so that he could get paid from a special
service fund. Sometime later it developed that
he had been given the wrong forms, so in the
mail he got another set with a request to fill them
out (in triplicate too, naturally). Well all this
form filling was eating up what profit he had
made so he wrote back a short note offering to
donate the cards. By return mail he got a special
delivery letter saying that the U.S. government
couldn’t accept the donation and would he please
fill out the enclosed stack of forms and sign
them. I guess he did eventually get his money.

I think the thing that impressed me most dur-
ing these visits to QSL print shops was that the
people enjoyed their work. They were turning
out a good product in a highly competitive field
and they all were trying to give the amateur the
best job for his money. LY

New Amateur Product
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Caig Laboratories

aig Laboratories announces the availability of Cram-
C olin Spray Plastik, an air drying, colorless plastic
spray coating. Cramolin Plastik seals, insulates, protects
and coats. It prevents and reduces arcing and jumping on
high voltage transformers, prevents creeping currents on
fine circuits in coils and transformers, insulates cables and
wires, protects parts and antennas from moisture, atmos-
pheric influences and waste gases.

For further information contact Otto Lohkemper, Caig
Laboratories, 46 Stanwood Road, New Hyde Park, L.L,
N.Y., or circle 71 on page 110.
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SWEEPSTAKES EXPEDITION
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PACIFIC OCEAN

BY LARRY LEKASHMAN,* W9IOP

WENTY-FIVE hundred miles from South
Bend, Indiana, a tiny American escape-
ment, surrounded by a less than enthusi-
astic native population, is about as unlikely a
spot for an A.R.R.L. sweepstake section as one
can imagine, especially if you make a trip spe-
cifically to get on the air from i1t. What at least
some Panamanians lack in hospitality and good-
will, is more than made up by those hams 1 met
during my brief trip to Panama. This story 1is
about a rare experience which, perhaps, can be
shared to some extent with the many hams who
would like to make such a trip but have not,
An amateur does not necessarily have to be
interested in the sweepstakes contest to find this
chronicle of ham radio in Central America inter-
esting, but it was the sweepstakes contest, itself,
with its significant multiplier for the amateur who
works all sections that resulted in this trip. Bob
Douglas, WSGEL, and myself both have been
keenly interested in the SS contest for many
years. During the industry trade show in May of
1964, Bob and 1 talked about the interesting
possibilities of making a trip to Canal Zone to
operate in the sweepstakes contest. We visualized
such an expedition, if expedition is the proper
description, as combining much of the lure of a
DX trip with the interesting advantage of being
much sought after by sweepstakes contestants.
Airplane service to the Canal Zone or the ad-
jacent country of Panama is good, and, most im-
portant, we did not visualize any difficulty in
getting permission to operate from American
controlled territory.

*V.P. Sales, Electro-Voice, Buchanan, Michigan, 49107.
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Subsequent to our meeting in Chicago, 1 con-
tacted the FCC and was advised that jurisdiction
for amateur radio is in the hands of the military
government of the Canal Zone. Inquiries on the
part of Bob Douglas were discouraging in respect
to accommodations. There i1s a single hotel In
the Canal Zone, itself. Most of the accommoda-
tions are in the Republic of Panama which, of
course, would not be eligible for the SS contest
even iIf they would grant us permission to operate.
A pleasant 1dea seemed to be going the way of
many similar plans until a fortuitous contact be-
tween WSGEL and KZ5STT. KZ5TT, a com-
paratively new amateur, was intrigued by the
idea of such a trip and immediately got on the
telephone to make inquiries about our actually
getting set up at the Hotel Tivoli in the Canal
Zone and to determine what problems we would

Larry, WPIOP/KZ50P, at the operating position in
the Canal Zone.



have with license requirements. Just prior to
this contact, 1 had written to the Commanding
General of the Canal Zone and received a
pleasant reply, sending a number of applications
to be filled out in great detail which included
some unanswerable questions such as the name of
our “sponsor™ entering into the Canal Zone.

In his helpful zeal, KZ5TT was aided and
abetted by KZ5LT, who happens to be the ad-
ministrative assistant to the chief communica-
tions officer in the Canal Zone, responsible for
the issuance of amateur licenses as one of the
less important of their innumerable duties. In
a matter of a few minutes, the procedure for
obtaining the licenses was detailed quite simply
and the hospitality of KZ5TT's residence was
offered to us as well as his sponsorship for enter-
ing the Canal Zone. The influence of KZSLT in
this particular whirlwind resolution of our prob-
lems must be underscored in view of the fact
she 1s Mrs. KZ5TT.

A flurry of correspondence and telephone dis-
patches back and forth underscored our good
fortune in meeting KZSTT and KZ5LT. They
already had set up a handsome radio station in
a large room which they added to their residence,
fully air-conditioned, and with a Hy-Gain TH14
tri-bander already set up. We made reservations
at one of the better hotels in Panama City, but
neither Ben or Lil would consider this and a
bedroom was turned over to us in their residence.
[ do not mean to suggest that all trips contem-
plated by intrepid ham adventurers would end
up with this kind of good fortune, but it is an
example of some of the remarkable camaraderie
in ham radio.

Now with a sponsorer to get into the Canal
Zone and with all of the paperwork quickly dis-
paiched to get our Canal Zone licenses, which
incidentally are readily available to anv Ameri-
can citizen holding a valid FCC license. the
mechanics of the trip, itself, had to be planned.
One interesting sidelight—Lillian Smith sent
us the Canal Zone Callbook and we were able to
choose any unassigned Canal Zone call that par-
ticularly stirred our fancy. 1 choose KZ50P:
Bob selected KZ5GE.

The hours of darkness had not been reported

This is probably the first photo of what a “brass
pounder” really does. Bob Douglas is shown pounding
some brass in a local Panama City bazaar.

as particularly productive in the Canal Zone for
stateside contacts, and we felt this was an es-
sential ingredient if we were going to utilize at
least the majority of the 24 hours available for
the contest. As a consequence, we obtained from
Sid Kittrel, KODOM, of Hy-Gain Antenna (a
kindred soul when it comes to this type of trip),
one of their new 7 mc, 2-element beams. (Model
402B) In addition, it was felt that we should
put up a dipole for 3.5 mc, and for this applica-
tion, one of the new Hy-Gain BN48 broadband
baluns plus two Model C1 doublet end insulators
were installed. The antennas were shipped by air
freight to arrive comfortably before Bob and
myself.

R.f. equipment was selected on the basis of
our familiarity with Collins equipment and the
outstanding reputation it had earned for DX
expeditions. Indeed, Gus Browning, W4BPD's
fabulous trip in which his Collins equipment
survived insurmountable abuse, was the deciding
factor. The Smiths already had in their shack
the complete Collins S-line, but since this was
a domestically planned trip, we decided it was
best to take our own equipment. A Collins 32S-3
and a Collins 75S-3B with accompanying power
supply was thoroughly checked and packed for
the not-so-hazardous trip along with a generous
supply of hard pencils, a spare headset, and a
pair of electronic keys as insurance against pos-
sible failure in the contest. In addition, as an
afterthought, at the last moment, I took along a
tape recorder to let some of our good friends
from up north hear what their c.w. signals
sounded like on a comparative basis, many
thousand of miles away.

Up to this point, the trip was relatively un-
eventful. Indeed, it was almost ominous in the
ease that everything was falling together. I was
called out of town for several days on an urgant
business matter in Chicago. and, in my absence,
Fred Nichols (W8GGT/K9ZHR), one of my
associates, made certain that the equipment on
my list was packed and ready for a hasty depar-
ture. Bob, basking in the perpetual sunshine of
Corpus Christi, Texas, left to rendezvous with me
in Miami to catch our flight to Panama City, 1
left in the first snowstorm of the season only to
be delayed due to the weather while United Air-
lines held the flight to the point where I missed
the last possible connection to put me in Miami
on the day prior to the contest. United sent a
telegram to WSGEL awaiting me at Pan Am. |
telephoned and left messages for him, but all of
these modern communications devices failed. On
a hunch that he might not get the word, I called
Panama just prior to the departure of the flight
and reported on my plight and that I would try to
get the same set of connections the next day
which would get me into the Canal Zone about
dawn the day that the contest began. This was
bad from the standpoint of my inability to help
them with antenna work and equally important
a total lack of rest prior to the contest.

Ultimately, the weather did break, the flight
did leave, and 1 arrived in Panama at 5:30 in
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the morning to be greeted by Bob Nelson,
KZ5BO, and Ben Smith, KZ5TT. Lil Smith had
come out to meet the flight at its scheduled
1:30 A.Mm. arrival based on poor information
on our previous schedule. Since the Tocumen
airport is some forty miles from the Canal Zone,
this is no small inconvenience. The customs peo-
ple were most cooperative, and despite my sub-
stantial quantity of cartons and boxes, it was a
mere formality, and I was on my way In a
matter of moments.

A brief note about the people. The Canal
Zone is, of course, under American authority,
directly controlled by the military government.
With the exception of a single residence in the
zone, there is no privately owned property.
Everyone directly or indirectly 1s emploved, op-
erating the great canal or protecting it. Eco-
nomic competition, as we know it in the States,
is not a part of Canal life. There is less pre-
occupation with material things and far more
with the business of government and the prob-
lems of running normal family groups under
abnormal circumstances. The residents are en-
thusiastic sportsmen with golf courses abounding.
There is a very high percentage of hams although,
unfortunately, a negligible number of them on
C.W,

Except for the military personnel, there is a
relatively high stability of permanent residents.
I met many Americans who had been there
through most of their working career. It is not
difficult to understand that living and working
in the Canal Zone is a unique way of life. If one
comes to accept it and enjoys it, it would prob-
ably be difficult to accept a harsher climate and
a different set of social conditions. There is cer-
tainly no such thing as a utopia, and the Canal
Zone is not that, however one can trade values.
The climate is kind and living cests are surpris-
ingly modest because of the non-profit nature of
the company. The Canal itself, is a self-liquidat-
ing government business enterprise, however, the
services to the employees in the Canal Zone are
on a non-profit basis.

What about the Smith’s themselves? Captain
Ben Smith is the personification of the Ameri-
can's mental picture of what one of our fellow
citizens would be like in the Canal Zone, although
I am certain that he would quite modestly dis-
claim this. He is ome of the Canal pilots who
share the responsibility of taking every single
vessel through the Canal. The Canal Zone pilot
takes command of the ship, and it makes no
difference whether 1t 1s a modest pleasure boat
or an Essex class carrier. The pilot is in charge
with full responsibility for taking the vessel
from one ocean to the other ocean. This, after
all, is the whole reason fer the complex, for the
existence of all of the supporting services, the
millions of dollars invested in the Canal itself,
and the maintenance of this vital commercial
and military link. Ben Smith’s interesting tales
of the Canal and the Canal people were cer-
tainly one of the highlights of our trip.
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From left to right: Lil Smith, KZ5LT, Ben Smith, KZ5TT,
Bob Douglas, W5GEL/KZ5GE, photographed in front
of the officer’s club.

What about Lillian Smith? Their only son is
a student at a school in Tennessee. It was their
feeling that the very crowded schools in the
Canal Zone, a problem shared at most public
schools in the United States, was not a sufficient
challenge for their youngster. Lillian, rather than
to get involved in a routine that might become
tedious at times, put her expert secretarial back-
ground to work and is currently administrative
assistant to the communications chief.

What about ham radio in the Canal Zone?
Does it differ greatly from that in the United
States or that in other DX locations? On both
counts, from all observations, 1t does. In the
Canal Zone, amateur radio has far more meaning
than to most American hams. Two-thousand or
more miles is a long way from home, Frequent
use of the telephone is an essential morale builder
in the Canal Zone. While it was not discussed,
it would seem to me that having hams scattered
around the Zone who are in daily communica-
tion with Americans, create a sense of neighbor-
liness that tends to minimize the comparative
isolation of the Canal Zone, itself. Of course,
“KZ5" is a DX location. While there are many
hams in the area, most of them are interested in
relatively mundane communications with the
States. As a consequence, for someone interested
in DX activity or contest work, this is a fertile
territory. There is an abundance of technical
knowledge in the Zone, so staying on the air is
not as difficult as the geography would make it
appear.

Perhaps the most difficult problem facing an
aggressive competitive operator from a location
such as Canal Zone would appear to be the large
number of Americans wheo still want a contact
with this country. Things are relative always,
and a new ham who has not been on the air for
very long probably considers a KZ5 just as choice
as the oldtimer might consider Lord Howe Island.
It would appear this way because a “CQ DX”
generally brought a preponderance of W's an-
swering. While it is not too difficult to distinguish
between W's and Europeans for example, on 21

[(Continued on page 1035]
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His is it! Down through the years many

I antennas have been introduced to the

amateur as the answer to his problems.
This antenna, 1 feel comes closer to being a true
answer to the general requirements of the ama-
teur than any antenna henceforth proclaimed.
Multi-band antennas are a poor to fair compro-
mise, at best, of an amateur’s desires, needs,
available space and cost versus performance.
This bomb of an antenna gives a continuous
bandwidth of 4:1, less than 2.5:1 s.w.r. over the
entire bandwidth, coaxial feed, a nice 4 db gain
and good old DX low angle radiation. If you
are tired of pruning and tuning, raising and
lowering, limited in space and getting burned
by old man s.w.r. for using your 75 meter dipole
to meet MARS nets, then you are ripe for the
Conical Monopole. This little gem is patented,
sad to report, so build accordingly.

[ am sold on this antenna. I took some an-
tennas, similar to the one in the photo on top
of the building, several Collins KWM-2A's and
other gear and a team of operators to the Do-
minican Republic and they outperformed log
periodiocs, rhombics, inverted Vee’s, and whips
so much of the time that I was swamped with
wheels wanting phone patches to the USA. It
does a mere Lieutenant’s heart good to see full
Colonels standing in line to use his KWM-2A's!
I was sold on the Conical Monopole before this,
but brother, that did it!

Construction

On the 43 foot antenna you almost have to use
three-cornered tower. If it can be gotten as big

*117 Eastland Drive, Smyrna, Tenn. 37167.

The
onical

Monopole

BY LT. LOREN A. STROUP*
WSWEU/4

This vertical type antenna has a 4 db
gain, a wide bandwidth and is very
suitable for backyard installations.

View of a 43 foot tall long haul military installation
mounted atop a building. Note the use of spacers to
keep the pairs parallel.

as 12” or 14” across and imbedded in concrete
to be self supporting, then so much the better.
On the 23 foot and 12 foot high antennas, 2"
or 3” pipe can be used, and also imbedded in
concrete to be self supporting.

The cross arms are best made from one inch
conduit or larger. The three cross-arms are
bolted to the sides of the tower so that there
are, in effect, six arms out from the tower at
sixty degree intervals. This is done top and bot-
tom, with the top and bottom arms being aligned.
Each cross arm has a wire on each side of it,
spaced 1”,2"” or 3” as per the chart in fig. 1. These
12 wires are tied to the top of the mast, run to
the tip of the small cross arm, down to the side
of the tip of the large cross arm and toward the
base of the mast. There at the base and only
there are they insulated by a strain insulator or
another suitable type. All of these wires are tied
together just above the insulator by a ring of
wire and the center of the coaxial cable 1s con-
nected to it

The spacing of 1”7, 2”, or 3” should be main-
tained the entire length of the 6 pairs of wires.
Spacers are used on the larger antennas to keep
the vertical wires from twisting. When they do
twist, it seems to make a “blind spot” and upset
the s.w.r. At every point where the vertical wires
touch a cross-arm or the mast, except the base,
they are solidly grounded! “Grounded?”, a skep-
tic mumbles, “How does it work that way?” All
I can say is, that it works fine. The cross arms
are solidly grounded to the mast and the mast
is solidly grounded to a good earth ground or a
good counterpoise. This is important.

The ends of all six cross-arms are tied to-
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gether with a wire that forms a six sided circle
when looking down from the top. This is done
to the top and bottom arms and they are called
Peripheral radiators. These, too, are solidly
grounded to the ends of the crossarms.

On the small antenna, you might get satisfac-
tory operation by using one wire per arm. For
those who must build with newly purchased
material, it would be worth a try. If it doesn't
work out the second wire can be added with
little trouble.

These antennas can be mounted on buildings,
and the smaller ones seem to work a little better
higher off the ground as long as they are well
grounded wth a good counterpoise. If guy wires
are needed, they should be insulated or ropes
should be used. Existing wooden poles can be
used to construct Conicals, just run three or four
heavy wires down the length of the pole and tie
them to the cross arms securely and ground them
at the base. The pictures tell more than a book
of descriptions can, and the 96 foot antenna fig-
ures were included in case someone wanted a
whopping signal on 160 meters. One fellow has
a 23 foot Conical and has a knife switch and a
loading coil and an insulator in the base of the
antenna so that a throw of the switch makes his
“40 thru 10" do double duty on 75, with good
results, too.

Operation

Be very careful to dip your rig on the funda-
mental and not on an harmonic, for this antenna
will accept it and radiate it very effciently. Its
wide bandwidth requires that your rig be fairly
free of spurious signals, but TVI has been no
problem so far with me. I found a tunable, cali-
brated field strength meter a very handy and
cheap means of avoiding loading out on har-
MOonics.

You can mount clearance lights or small an-
tennas, not to exceed ten percent of the Conical’s
height, on top of the Conical Monopole without
altering its performance. Just run the lines in-
side the poles or towers.

When I built my 12 foot Conical, it brought
my receiver to life as it had never been livened

Inside view of the 12 foot amateur version of the
Conical Monopole.
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Fig. 1—Construction data and dimensions for the Coni-

cal Monopole antenna. The measurements are given

for four overlapping frequency ranges. Construction

details are given in the text. Figures for 1.8 to 7.3 mc

are given on the offhand chance that someone might
want to use this on 160.

up before. The frequencies above 16 mc were
brought to an unprecedented high activity level,
or so it seemed. I had always thought that above
16 or 18 mc the spectrum was dead except for
ham bands and an occasional VOA or RTTY
station. On 20 meters, I heard stations 5/9 that
previously I could only hear east coast stations
calling. On 20 c.w., I knocked off an F8, PY2,
DIJ1, KZ5, LU6, and others not so far off. So
what? I was using a rock bound five watt rig,
that's what! This may be due to my present loca-
tion being very poor in that there is no usable
skip into W6 land! A friend ten miles away
hears nothing but W6 land, but he doesn’t have
a Conical Monopole antenna, yet! One Saturday
on 15 meter s.s.b. I could have gotten half of a
WAC, but I'm never stationed in one place long
enough to get it so 1 didn’t try them.

This antenna may be just shy of the perform-
ance you could get from a good, well made,
expensive tri-bander beam, but the cost differen-
tial and all the extra frequency range thrown in
doesn’t hurt me in the least. I rather enjoy dig-
ging out my old Heath CB’er and simply hook-
ing it up to this antenna to check out my mobile
friends every now and then. The 12 and 23 foot
antennas are real good for CB, even if you just
want to listen. Marconi, I hope this antenna in-
creases your convenience and pleasure as much
as it did mine. ]




WASEOC at the controls of the rig set up by the
Hamfesters R. C. in Chicago.

The Bedford Incident

lack of participation in the “Bedford
Incident” promotion in the New York
Metropolitan area.

As though to counter our complaint, we
promptly received a photo and story from the
fellows at Harrison Radio in New York describ-
ing the operation of K2AGW/2 at the Astor
Theater in the east part of New York’s Broadway
theater district. The photo shows Howie Wolfe,
K2AGW in the most unnatural situation imagin-
able for a dyed-in-the-wool ¢.w. man—at the
mike of an s.s.b. rig! Good grief! Where will it
all end!

The young lady is Mrs. Carole Lindsay, wife
of Navy Corpsman Lindsay, 3rd Marine Divi-
sion, wishing her husband a safe and speedy
return from his tour of duty.

Also participating in the N.Y. Astor Theater
operation was Charlie Taintor, K2LJL, who
acted as a relay for K2ZAGW/2.

Moving to the midwest, the live-wire Ham-
festers Radio Club really got into high gear.
Club President, Tony Seckus, WA90C, de-
scribed the action:

“On Sunday, October 24th, I received a phone
call from Sam Hart, Publicity Agent for Colum-
bia Pictures, Inc., who just arrived from New
York. Someone at CQ’s office had told him to
contact me with regard to setting up a Ham Sta-
tion at the Roosevelt Theater here in Chicago.
This was okay until he said that we must be on
the air by Wednesday, Oct. 27th. I called a fast
conference for Monday night at the Roosevelt.
Present at this meeting was Hal English, W9-
LDP, my consulting antenna expert. Another
call got out Harry Charvet, Hallicrafters’ Sales
and communications expert, two engineers from
B & K, plus other big heads from both B & K
and Columbia. It was decided that I order what-
ever was needed and charge it to B & K. They
in turn would furnish engineers and union elec-
tricians, a must in Chicago. 1 would in turn

I AST month in Zero Bias we decried the

furnish Hal English, as an antenna consultant,
and the operators.

“Well, we figured we would set up Tuesday
and be ready to roll Wednesday, but it seems
that this was a big engineering problem and 1t
needed a few days study. So the heads studied.
Wednesday morning we went to work. We got
up on the roof of the Roosevelt Theater, about
ten stories high. There was no place to put the
14AVQ, so we compromised. There was an old
wooden flagpole, so we tied the 14AVQ to this
with nylon cord. Harry Chavet brought in a full
1000 watt station on loan from Hallicrafters,
plus men to install it, and believe it or not, we
were ready to operate at 6:00 p.Mm.!

“We went on the air and that's when we
got hit. We have pretty good public relations
set up with Chicago, so by 7:00 p.M., they
started: newspapers, radio, and even NBC tele-
vision, which 1 understand was shown in New
York. Well, we stayed on the air from 7:00 p.Mm,
until closing time for Wednesday, Thursday,
Friday, Saturday and Sunday. We passed quite
a bit of traffic and talked to at least 500 people
who wanted to know our procedure, what CQ

The Utah Amateur Radio Club set-up in Salt Lake City.
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WAGADV and KPATZ proudly display the ham station
in the lobby of the Denver Theater, manned by the
Denver Radio Club.

was, etc., (CQ being the letters on our posters.)
So consider this a shot in the arm for both C(Q
and ham radio. Four Hamfesters and myself
club members operated the station for the five
nights we were on the air. We also received help
from the lady Larks, Pauline, WA9CNYV, and
Yo, WA9CCP who picked up all traffic we
couldn’t relay and sent it through the proper
channels.

“All this was accepted with open arms by
the Chicago public. We probably would have
kept the station going continuously, but even
Hams get tired so we had to close down. But
the phone calls are still coming in and we are
still passing traffic. After reading your ZERO
Bias in the November issue |1 noticed you left
one thing out: “It’s easy to get in, but it’s hard
work keeping the station going.” But when some
mother calls you up with tears in her voice and
thanks you for the message she just received
from Okinawa, you're ready to go again.”

Score one for the amateur radio in Chicago,
thanks to the Hamfesters Radio Club.

Moving further west, we come to the Denver
Radio Club, WPOUI, which set up a mighty
impressive station in the lobby of the Denver
Theater with the help of Denvers own Burn-
stein-Applebee Co., which supplied the Collins
S-line, shown in the photo. In addition to mak-
ing the station a showcase of the best amateur
radio has to offer, the club extended a public
invitation to any interested passers-by to attend
the club’s meeting. Just another example of
how “The Bedford Incident” promotion is being
used to further public understanding of ham
radio.

Working along similar “public information™
lines was Jess Daughtrey, K2EEM, President
of the Westchester (N.Y.) Amateur Radio As-
sociation. The club, with Jess at the helm, set
up an NCX-5 in the lobby of the Bronxville
Theater, and instead of making the affair only a
message-handling ordeal, Jess set out to teach
theater-goers what this thing called “ham radio”
was all about. The result: An open invitation to
the Westchester Amateur Radio Club to return at
any time to demonstrate ham radio 1n operation.
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Also receiving an offer for a “return engage-
ment” was the Utah Amateur Radio Club whose
Vice President, Max Burggraaf, WATJAIA,
writes: “The theater manager was so pleased
with the hams that he invited us back for a
special program. Also, he arranged for the pub-
licity as evidenced by the enclosed clipping. It
is seldom that local amateurs get any local pub-
licity. This is a notable exception, and we intend
to try harder to improve our public relations.”

Max also outlined twelve points that should
serve as a firm guide to any ham club planning
a similar operation:

1. Make plans as far in advance as possible.

2. Prepare a schedule for operators and equip-
ment.

3. Make arrangements for the best antenna
possible. (How about an auto with a mobile
antenna parked in front of the theater?)

4, Consider having a local ham standing by
at his base station to receive messages trans-
mitted from the theater lobby. (Check out pos-
sible audio rectification problems in the theater
sound system first.)

5. Make, and display, some large posters
which simply explain what you are doing and
who you are.

6. Pick operators who can talk easily with
the public and consider in advance the com-
ments that may be made by the public about
TVI, etc.

7. Establish contact with the news media as
far in advance as possible and get as much
publicity as you can.

8. Have message blanks, pencils, etc., on
hand as well as chairs and writing tables for the
public to use.

9. We used carbon paper under the original
blank and gave the originator the carbon copy.
This blank had a brief “plug” for amateur radio
on it, and gave the originator something concrete
to prove he'd actually sent a message.

10. Have traffic rules available for the oper-
ators to familiarize themselves with. Third party
traffic permitted? Can trafhic be sent to that par-
ticular military address? etc.

11. If for some reason a message 1s accepted
that cannot be forwarded, be sure to take the

[Continued on page 109]

many messages he
handled from New York’s Astor Theater, with the
help of K2LJL.

W2AGW originates one of



W’P The following list indicates the amateurs who have qualified for the Worked
Prefix award as of November 20, 1965 and their relative standing. A prefix
is defined as the first one- or two-letters of the call sign and its accompanying numeral; i.e.,

Wi, K1, WAL, WVI, KNI: G2, G3; etc. Amateurs are encouraged to work as many different
prefixes as possible and apply for the award directly to the WPX Certificate Committee, 14 Van-
derventer Ave., Port Washington, L.I., N.Y. Application forms may be obtained from the above
address or from the DX Editor, W2DEC. See the px section in this issue for more information.

CW WPX  JA2IW 461 SP7HX ... 404 WSEZE ..351 DJIUE ....321 ZSIACD ...309 YO3CR ...304 K3ERC ...300
W2HMJ) .. 694 SMSAJU . 461 VKSRX ... 404 W6ID ... 351 OKLIN ... 321 G2BUL ..309 ZL2PM ..304 K3LXN ....300
W2EQS ...675 VE40X .. 461 ZS4AMG ..404 F3DM ...351 PABOI . 321 LU7AU .....309 WIFPS ..303 K3RRA ....300
WBKPL .. 671 WOWIO .. 460 K2ZRO . 403 HBYYL .. 351 UAGMF ...321 PASLV .._309 K2UPD .. 303 K4KOY ...300
W2AIW _ 658 OKIAEH 460 WSDYG .. 403 KR6BQ .. 351 W6IPH ..320 SMSBHW 309 K2ZCD ..303 K4SCT ...300
WSKC 656 SP6FZ . 459 WOIHN .. 403 OH5UQ .. 351 WOKA 320 UA2KAA .. 309 KSUYF .. .303 K4TKM .. 300
W40PM ... 653 W3AYS . 458 G2FFO .. 403 UBSDQ ...351 DJIRZ ..320 UBSKBA 309 K6HOR ..303 K6ESW ...300
WGKG ... 640 WOIRH . 458 VEGVK ... 403 KIKPS . 350 DJOHA ... 320 K2zZYR . 308 KB8IKB ... 303 KG6EIV ... 300
ON4QX ..622 WOWCE ...458 WIBPM . 402 KINOL .. 350 SL5AB ..320 k3acnN 308 K8MFO . 303 KeJIC ...300
WBLY .. 612 W3BCY .. 457 W2FLD .. 402 K2PKT ..350 UAlAl ...320 pj3gg 308 W2ECU ..303 K6TQR ...300
W2HO _..611 FOMS . 457 G8PL ..402 K6KII ... 350 UA3FT .. 320 pggg 308 WA2HXC 303 K7ADL .....300
WIDWQ ..605 OK2QR ...456 UTSCC ..402 KOJPL ....350 UASDR ..320 g3gap 308 W2NR ....303 K8ITH .. 300
ITIAGA ..591 UC2AR ....456 K9BVR ...401 W4ZyQ ..350 UL7CH ..320 ypogo 308 W6BYB ..303 K9DKI ....300
SM7MS ..591 W4RBZ .. 454 WB2FMK .401 W6UDR ..350 K4AUL ...319 gmspeg 308 WZCNL ...303 K9LIO .....300
K2ZKU ... 587 W7ABO .. 452 W4HOS .. 401 wamMQZ .. 350 G8DI ... 319 Va2W 308 WBWT ....303 K9OKD ..300
WOUX0 ...582 SP4JF .. 452 WOVBQ ...401 WOGNX ...350 VK3IF ... 319 s7akrL 308 WIKXZ ...303 K@IAD ... 300
WOGFF ..581 KA4TEA . 451 VE3JZ ... 401 CNBAW .. 350 EA4CR ..318 wovng 305 WOVIN ...303 KOIKL ... 300
ITITAI ..576 OK3HM _ 451 KI1HVV ... 400 DL7CW ..350 LAGCF ... 318 nEIRK 307 WOLBB .. 303 WIBGW ...300
WEWO .. 575 KISHN _ 450 W4BHG .. 400 PA®ZL ... 350 SM7EH . 318 procy 397 DI3WP ...303 WIBPW ...300
OK1SY .. 575 K4IEX ... 450 W4RVW .. 400 VE21) ... 350 ZB2I . . 318 ouenne 307 DLIES ... 303 WICV ... 300
DLIQT .. 573 W3PGB . 450 LUBBAJ . 400 YUI1BCD .. 350 w1zl ... 317 SpearL 307 DLITA . 303 WIHWH .. 300
W2NUT .. 571 DLIYA ...450 PY4AYO . 400 W3GAU .. 349 DJ4OP ... 317 SPARF 307 DL3CM ..303 W1l0 ... 300
K6CQM .. 565 DLSKP .. 450 VEIAE .. 400 OH2DP .. 348 EA2CR ..317 [Vl 307 DL3TW ....303 wilQQv ..300
W50LG .. 564 WBRIIN ......449 VK3KB .. 400 WOO0VF ..346 HASKDQ .317 UASJH ---3 7 JAIBN ... 303 WIYPH ..300
WOUZS . 564 K2PFC .. 444 7126S ... 400 SP5HS .. 346 SM6CMU 317 Wosaw 335 OK2KJU 303 W2ASF ... 300
K2UKQ .. 559 W3AYD . 443 KIHVV 395 VK2APK .. 346 VK5NQ ...317 WENAN 306 OY7ML . 303 W2CUE . 300
WSLGGE .. 558 WGEUNP .. 442 WBQNW .._393 W6EPQT .. 345 K4SXR .. 1316 =2 SM4BZH 303 W2DEO ...300
G2GM ... 558 OK3UI ...439 WSTTN . 387 W9IU ... 344 WBQG! ..316 E“EW ~.306 SP2HL ..303 W2GKE ...300
W2KIR ..555 SPGAAT .. 439 111Z ....386 HASKAG .344 DJIVS ... 316 WOWJH ..306 UAIKBA ...303 W2IP ... 300
W3GJY ... 555 W3BQA . 437 SM3AGD 384 OK3UL .. 344 OK1ZL ... 316 DJ2EO ... 306 VE3HB .. 303 Ww2ULJX .. 300
DL3RK 552 LASHE ... 437 ZL4BO ... 384 DLeQW ..343 SM5BGK .31 DJ7CX .. 306 VP7NQ ...303 W2PDB .. .300
K2CPR .. 550 SM7TV .. 436 ISIFIC ...383 WGOMR ...341 VKGWT ..316 FORS .. . 306 KILWI ..302 WA2RUB .300
WI1EQ ... 549 DJ4HR ..435 SP2AP .. 383 DL3JV ...341 KIRTB ..315 G5GH ... 306 KBKTZ ... 302 W2UGM ...300
WI1lB ... 546 DJSVQ ... 433 UBSES ..380 LAIH ... 340 W2BYP ..315 OKIAFC 306 K8YCM ..302 W3ZHQ ...300
WOYSX ..544 WACKD .. 431 SMBAVD .379 OK2KOS .. 340 W2HQL ...315 PAOSNG .. 306 K9CLO ...302 W3PVZ ..300
KP4CC .. 542 KSLIA .. 428 WA2KSD 378 PABWOR .340 DJ2JE .. 315 PYS5F0 ...306 WIHGT .. 302 W2QHH ...300
WOAUB ... 518 W2RA ... 428 W4B) 377 OHONC .. 339 DL3ZA .. 315 SPSALG ..306 W3DBX ..302 W3DKT ..300
SM3TW ..517 WSEJT ... 428 WBQYE . 377 SM7ID ..339 PABVB .. 315 UA3H! ... 306 WSLEF ... 302 W3HNI ..300
K9AGB ... 515 DL3AR ... 428 DL1IP ... 377 DL1IA ... 337 PAGVO ..315 UASDN .. 306 WBYAH .. .302 W3LMA . 300
PY40D ... 512 F2MA ... 428 CE3AG . 375 W6BZ ...336 UA3NP .. 315 VE3ICWE 306 WOMZP .. 302 W3SOH ...300
DJ2KS ... 511 OKIMB .. 428 G8KU .. 374 DL7BK ..336 K9GVE _._ 314 VK4SS 306 WODMA .. 302 WAA4CXR .300
VE3ES ....511 W3CGS .. 426 HASBI 373 HK4JC .. 335 WINHJ .. 314 K4HXF _ 305 G3HRY .. 302 W4GXB ..300
KSEAB . 510 WIEIO . 425 ZE3JO . 371 UR2BU 335 DIJ5IM . 314 KP4BEA 305 G3NRZ 302 WAYMG .._300
W2GT ....510 OE3WB ..425 W4GYP .. 370 W3AHX ..334 WIIUU .. 313 w2Tp .. 305 OH2FS ... 302 W4ZYQ ...300
W7HDL .. 510 W6ISQ .. 424 JAIGC 368 WBRJV .. 334 WIRCQ ..313 wairN _ 305 OKIKKJ .. 302 WS5ARJ ..300
OEIFF .. 508 KL7MF .. 424 UA3AN . 368 W3HA ... 333 W3NCF . 313 waSHX 305 PY4AP ... 302 WASCBL .300
VK3AHQ 507 SMSWI . 424 DL1BO .. 366 UHBDA . 333 W6YC .. 313 wsazg 305 SM3BEl 302 WSVA ... 300
WBUMR ..506 VK3RJ ... 423 DL6MK . 366 W2BOK . 332 UABUI ...313 wswza 305 SMSCXF 302 W5VSQ ..300
WBRQ ... 505 W4HVQ . 422 JASFQ .. 366 LUSABL ..332 VK7SM . 313 waona 305 SPIADU ..302 WGBIL .....300
PABLOU ...505 K5DGI ...421 K8ONV ..365 OHOPF . 332 ZS6AJQ ..313 wacyy 305 SPOPT ... 302 W6DIX .....300
ON4FU ...503 WOPG!I ... 420 W3GRS .. 365 OK3EE ..331 DL3YQ ... 312 JA2D0 305 SPOTA ... 302 WGFLT ..... 300
G3EYN ....503 HBOTT .. 419 W4AZK .. 365 WOVFE ..330 DL7DE . 312 guenny 30 UA3BK ..302 WEINX .....300
YUIAG ...503 KH6BLX . 418 HASKFR . 365 ITIAGA . 330 G3FPK ..312 juec”" ~352 UC2AF . .302 KeKII ... 300
WA2CBB .502 WSBGMK .. 417 W6DLY .. 364 KIHTV ..329 G3GSZ ... 312 ve3gwy 308 YE3IR ... 302 W6MDK ....300
WABSBO . 502 UA4IF . 417 MP4BBE 364 WAGMWG 328 SM5WI . 312 ysoon ~302 VEIPY 302 W6ENUQ ...300
WEYY 502 K2YMO .. 416 K8LSG .. 363 K2QXG ..327 W3RZL .. 311 vosXl 308 YVSACP 302 We6wWwWQ 300
DL7CS .. .502 SP8HR ... 416 CRBAl ...363 WBSNL ..327 WSBRR .. 311 Yo8CE 308 K3GKF ..301 W7TPE ... 300
WI9SFR .. 501 WIDGT ..415 OKIAEV .. 363 G3HCV . 327 WSENV .. 311 IRV 305 K4OMR .. 301 W7VIU .. 300
OK3EA . 501 WGRKP .. 415 VES5)V ...362 SM7CNA .327 EASBD . 311 foote 309 K8CVQ .. 301 W7VRO ..300
K6VVA .. 500 G3LPS ... 415 WO9QGR . 361 SPGALL .. 327 SM5AHK 311 KADRD - KOWTS .. 301 W8BQV ..300
W2EMW 500 VU2MD ..413 WSZB . 360 UQ2AS .. 327 UASVB . 311 F9 z\,ﬂ ..304 wWiwHQ ..301 KBEHD ..300
W2FXA .. 500 WSAWT .. 412 WOMLY . 360 VK3KS .. 327 UC2CS _ 311 Hl -...304 w2DGW . 301 WS8JAQ ...300
W2MUM 495 WSDA . 412 K2UYG . 359 VKSNO . 327 KOGTK . 310 HO6RTK ..304 wo7xi . 301 WS8LZV ... 300
WIWLW .. 494 K5LZ0 . 411 WBCDP . 359 LUSBEN _. 326 W2Fvl _ 310 KBGHG .. 304 waim! .. 301 WSBUEX ..300
LA3DB ..491 WA2DIG .. 411 W2GNQ .. 358 UASCL .. 326 W3GHD . 310 WIBFT . 304 w4pLL ... 301 WOFIX ...300
OK3DG ..488 W2PTD . 411 UASDT . 358 UISLB . 326 W7DIS 310 WIFZ ... 304 wazys . 301 w9QQG ...300
SM5CCE 488 W4DKP . 410 G8KS ... 357 WA2JBV . 325 W7STC . 310 W3G0Q .. 304 pjsLD 301 W@DVZ ...300
W4BYU . 487 HASKBP 409 UC2AA 357 W20WX . 325 WOBPW _ 310 WGONWI . 304 G3HFP .. 301 WOFLK ..300
WSPQQ .. 481 WICKU .. 408 VE3DIF ..357 VK3CX 325 WOUX ... 310 WGRLP .. 304 HK7ZT ... 301 W@OvQ ..300
WBKSR ... 480 UC2AW . 408 WIAID .. 356 WIBGA 325 WOEWH .. 310 W/AIB ... 304 112Q .. 301 CE4AD ..300
WAHYW .. 478 WA4HUE .. 407 K20US .. 356 WAGOET .324 DLIVG .. 310 CPSEZ ... 304 JA3FT ... 301 CR7I1Z ... .300
SM5BP) 478 K4JVE ... 407 W3TXQ .. 356 WGERLN .. 324 OH3TH . 310 DJ2GG ... 304 LysAQ .. 301 DJG6BW ...300
WSIBX ...476 OFEBK! ... 407 KAYFQ 356 DJ3HW ..324 OK1ZW .. 310 DJ2SR ....304 OKICX 301 DLIPM ..300
W5S5BUK ..473 OKIAW _.407 W7LZF .. 356 W2HUG ...323 0K20Q ..310 DL4BS ....304 SP8EV .. 301 DLSPF ... 300
G3HIW ..473 WS5AFX .. 407 I11SF ... 356 W6JK) ... 323 OK2QX . 310 HBA4FD ... 304 UAGFD ... 30! F8GB .....300
WOMCX ... 472 SMS5AJR .. 406 UA4PA .. 356 HASBU ..323 PAGLY .. 310 LABPF ...304 Uc2wP .. 301 G2M! ...300
GBIR ... 472 WAGHRS 406 DL60S .. 355 OK3KAG .323 SP5AIB ..310 OK3IC ....304 yK3TL ..301 G3JUL .. 300
K4HPR ... 470 WAYWX . 404 OH2VZ ... 355 PABVER ..323 SM7TQ ..310 PY4Zl ... 304 ZL4ACK ... 301 G3KMQ ...300
W30CU .. 466 DJS5GG . 404 W2KXL . 354 WBCIN . 322 SVBWZ . 310 PZ1AH .. 304 K2HIY .. 300 G3PJW .. 300
K6SXA ... 464 GI30QR ...404 WAOMW .. 354 DLOVN 322 UA3BN . 310 SM3CID 304 K2KBI . 300 GI3JEX _ 300
W4BFR ... 463 KP4AOO .. 404 HASAM . 354 FOIL _....322 VE2IL .. 310 UBSFY . 304 K2QHL .. 300 KHEDKA 300
VK3XB ..462 LA3UF ... 404 KA4GSS ... 353 UW3DR ...322 W3FDH ..309 YO2BU . 304 K2QIL ... .300 KP3AQQ .300
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KP4RK 300
KRBJZ ....300
LAZMA 300
OESLX .....300
OESPWL _300
OKIMP .. 300
PY4A0 ..... 300
PYSASN .300
SM2BCS ..300
SM3BNV _300
SM3CJD .300
SM4CHM .300
SMS5CEU _300
SM7BHF 300
ST2AR .....300
SVOWAA 300
UA4SM ... 300
VE3CIO ... 300
VE3XQ ..300
VE7SB .. 300
VK3AXK 300
VKATY ... 300
VO2NA ...300
YO3FD .....300
ZSIRM ...300
ZS5UP ... 300
SSB WPX
W40PM ....550
WANJF . 506
G3D0 ... 466
MP4BBW . 462
HBOTL .. 452
W3NKM . 451
G8KS ... 450
W3IMAC .. 449
K9EAB . 439
WEYMY .. 438
W3DJZ .. 435
G3AWZ . 428
G3NUG .. 423
I1IAMU 403
WIUOP ... 400
PJ2AA ... 379
K1IXG ...373
W4RBZ 371
WI10RV 370
WA2EO0Q . 362
W3VsSu ...362
WERKP 360
W2HXG 359
TI2ZHP ......356
W4RLS ...355

LASHE
K1SHN
K2POA
PZ1AX
VE3BQP
XE1AE
w2vCZ

W2YBO ...

WaPQQ
DJ2QZ
K4JEY
G6LX

304
...390
-390
....345

..334

324

...320

318

315

314

W5PQA

K4PUS

wopwaQ .
DJ3CP .

TGSAD

K2TDI ...

KORDP

313
310
308
305
305
304
303
300

...300

WA2SFP

WG6USG
CNBAW
VE3BKL
wecvu
SM5UF
GIGTK
K50GP

300

...300
...300
. 300
...298
- 89O
..278

KSONV ...

VE3ES .
DL3RK

G3KXT
K2JFV
KG6AJB

K2MGE ..

W3AYD
WAEEU
DL1PM
G3Iww
XEICV
G3FKM
UR2AR
ZB1A .
WIEQ

K2ZKU

K3BNS
WA4HK)
WBQANW
DL2AB

277
275

..274
213
SM5BP) ..
..269
..266

271

265

263

..262
..262
..257
... 297
..256
;- -

2355
254
253
251
250

290

PABSNG ...

WI1GR
K8LSG
W2HMJ

250

247
247
246

..241

L2 R

...240

KBLSG
ULS0H

WBEKZ
DL4FX
DJBEG
OA4PD

K8PUU
EP2AG
VQ2WR

WGEDLY
WBIXY
WI1WDD

GW3NWV
i
YV5AST .

DJBRR

WBWT
VE7PU
W3CGS
W1DG)
DL6EQ
OY7ML

WIAOL ..

WEYY

SM3AZI ...

VEGVK
K2CJN
DL1BS
F2MO .
KP4AO0
ON4UN
W4ZYS

G8FC
WISFR
DL2DM

DL5AO ...

DL4AS

GI3CDF .
..208

KL7MF

SM3BI1Z .

K9RNQ
WOLBB
K1RTB
K2JXY

K4HYL

-l
e 239
OK1ADP ...
2. <
Wl -
B £ Y
s R
YPINS ...

234

232

...230
...229
-.228
VEGABP .

227
223

.222

221
221

220
219

...218
s R
...216
..216
...216
215
R
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New Amateur Product

Design Industries Inc.

Design Industries, Inc. recently announced a
line of furniture for amateur, commercial and
industrial use. The desk is designed for use in
the home and office can be moved by means of
casters. The front panel can be removed for
new panels and equipment. Current cut outs
include: Collins, Drake, Hallicrafters, National,
and SBE equipment. The desk can be closed and
locked when not in use. The walnut and other
wood finishes combined with white formica
front panel and desk top is easily placed in any
home decor. The chair is also available. The
desk sells for $550.00 and the chair $193.00.
A brochure is available by writing to Design
Industries, Inc., P.O. Box 6825, Dallas, Texas, 75219, or circle 73 on page 110.
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CQ’s George Jacobs, W3ASK, seen with the Voice of
Vienna, Frank Friedl, OEIFF, in front of Frank's QTH.
Al, KIQHP/FLBAK, with ex-K4YFE, Jim and his son. The contented looks on both faces is not due to working
Al, leaving ET3 (Ethiopia) land for Kl-land, turned any rare DX, but to the excellent meal just consumed,
reins of Kagnew Station ARC over to Jim. which was prepared by Frank’s XYL Maria.

“Otts’’ Beyer, KBCIR, shown here adjusting the rig, was
one of three hams (K8CIR, W9VW and KB8BPT) who
supplied communications during the SMALL Race last
October. The SMALL Race is for small aircraft flown by
women over a triangular 200 mile course. The route
started at Grand Haven Airport, Michigan, South along
Lake Michigan shore to Watervliet Airport, then to
lonia which lies East of Grand Rapids then back to
Grand Haven. “Otts” flew the route with a Michigan
Aeronautics Safety Officer prior to the race to de-
termine weather and safety factors. During the race,
“Otts' dispatched information to W9VW at the first
leg who relayed the order of passing contestants fol-
lowed by reports from KBBPT as the planes passed
lonia. The operation was a complete success and @
credit to amateur radio.

Who says amateur radio isn’t hereditary? This photo
shows Master David Wesley Banks at age 14 months
(photo taken @ year ago) following in the family tra-
dition. David is the Grandson of WBAER, David Sears
of Columbus, Ohio, and Leon W. Banks KIHJV, of
Bethlehem, Conn. David’s Father is WBFEH and three
Uncles are ex-K1TOG, K1ITOH and WE8RVK. To round
it all off, the family cat is named “CQ". Davey started
his radio training, beginning with a license manual
in his Christmas stocking at three weeks of age. When
this picture was taken he could point out the mike,
receiver and key when asked.
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s predicted in this column many
months ago, the day would
surely come when the high

power high radio frequency transistor
would make its appearance. Although
progress has been slow in developing
the transistor that would operate at
frequencies in the order of 400 mc, a transistor
called the overlay transistor (OLT) is available
that will now handle a minimum of 10 watts
of r.f. at 400 mc. Within the next year or so,
the OLT will be available which will handle
twice that power at 400 mc and up to 100 watts
at 50 to 60 mc. When used at lower frequencies
in parallel, there is no reason that the OLT can-
not be made to handle 200 watts or so, and this
would be ideal for completely transistorized
amateur radio transceivers.

The OLT is unlike the usual transistor in
that it contains a large number of emitters.
anywhere from 16 to 400 or more. These emit-
ters are connected in parallel. This was done
for the purpose of handling larger currents and
to provide low capacitance and short carrier
transit time between the collector and emitter
groups.

The emitters of the OLT transistors are so
small they cannot be connected by the usual
bonding leads and it was necessary to use an
aluminum layer directly above the emitter matrix
and base region. The transistor was named the

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

overlay because of the use of the aluminum
layer for conducting current to the terminal
lead of the transistor.

It is not possible in the space avaliable for
this column to go into the intricate technical
details of OLT construction and the reader is
referred to two superb articles in Electronics for
August 23, 1965 by D. R. Carley, P. L. Mc-
Geough, J. F. O'Brien, D. J. Donahue and B. A.
Jacoby, all of RCA, Somerville, N.J. the first
company to produce the OLT.

Overlay Transistor Transmitter for 10 Meters

Figure 1 shows the use of three RCA overlay
transistors in a 10 meter transmitter adapted
from a CB transmitter design. This transmitter is
capable of delivering 10 watts of peak power
with 100% modulation. The modulator used can
be any good transistor amplifier delivering from
2 to 6 watts of a.f. power. The antenna used
should have an impedance of 50 ohms (52 ohms
will work okeh). The modulation transformer
may be hard to obtain because of the low
secondary impedance required. However, it is
suggested that a speaker output transformer with
multi-taps be tried with the associated modulator
for proper modulation. About 50 ohms should
do the trick.

For those desiring to experiment with the
RCA 40292 transistor for 144 mc, they are re-
ferred to the article mentioned above which
describes a circuit for an aircraft transmitter
which operates at 135 mc and has an output of
10 watts with a driving power of 100 milliwatts.
Modification would be easy for 144 mc.

Questions

Measuring Grid Current in GG Amplifiers—
“How can I measure the grid current of a
cathode driven amplifier?”

Measuring the grid current of a cathode driven
amplifier can be a delicate and exasperating task
as it is a ticklish job to “unground” the grid
sufficiently to permit a metering circuit to be
used, yet still hold the grid at r.f. ground po-
tential. The inherent inductance of most bypass

RCA RCA RCA
40080 G Le00eL | Tk Ly o, 40338
T30 i
' 30 51
N i
28me== $s10 %'i*"‘ RFC, ® =
_-_I-— ‘s 51 ?5’_]'_‘ jjm 47
| - = Y %
RFC To 3 Modulation
T s - -
T"ﬁ:j{}mf lﬂﬂﬂ‘-mf% 1 1
- - 1: to lgi.

Fig. 1—A 10 watt peak power 28 mc transmitter using overlay transistors. Capacitors are in mmf and all

resistors are 1 watt unless shown otherwise, Ly, L3, Ls, and L; are slug tuned coils resonant at 28 mc. L; and

L3 range from 0.60 to 1.0 ith; Ly and Ly are 3 turn links. Ls ranges from 0.2 to 0.6 uh; Lg 0.15 to 0.25 ph.
Capacitor C; can be a small BC capacitor. RFC; and RFC; are 10 ph units.,

L, L3—J. W. Miller 4304
Ly, Ly—3 turn links, vary turns for good drive.
Ls—J. W. Miller 4303
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Fig. 2—(A) Measuring circuit which avoids instability

problem in GG circuvit when attempts are made to

“unground” grid for current measurements. (B) indi-
vidual grid current measurement of parallel tubes.

capacitors permits the grid circuits to “float”
above ground at some high frequency, and as a
result the amplifier exhibits Instability and para-
sites. This problem can be avoided with the
measuring circuit of figure 2(A). The control
grid is grounded through a 1 ohm composition
resistor, bypassed by a .01 mmf disc capacitor,
The voltage drop generated by the flow of grid
current across the resistor can easily be meas-
ured by a millivoltmeter which is calibrated to
read in terms of grid current. Individual grid
current for each of a parallel pair of tubes may
be measured by the circuit of figure 2( B).
The internal resistance of the 0-1 d.c. milli-
ameter plus the series resistor R; determines
the maximum current that can be measured.
Suppose it is desired to read grid current in the
order of 60 ma. The meter should therefore read
0-100 ma. This is very convenient. as the read-
ing of the meter scale can easily be multiplied
by 100 to obtain the actual value of current.
Now when 100 ma flow through 1 ohm. there
exists a potential of 0.1 volt across the resistor.
The meter should therefore read 0.1 volt full
scale to correspond to a grid current of 100 ma.
Assume the meter is a Triplett #221-T. which
has an internal resistance of 55 ohms. The volt-
age drop across the meter itself is 0.55 volts
when 1 ma flows through it. To convert the
milliameter to a voltmeter reading 0.1 volt full
scale, a series multiplier must be added. A volt-
age drop of 0.1 volt exists across a 100 ohm re-
sistor when one ma of current flows through it.
The difference between 100 ohms and 55 ohms.
or 45 ohms, must therefore be added in series
with the meter to convert it to read 0.1 volt,
full scale. On the other hand, placing the meter
itself across the 1 ohm resistor without the
series multiplier will result in a full scale read-
ing corresponding to 55 milliamperes. Thus, if
maximum grid current is below this latter figure,
no series resistor is required for the meter. Con-
versely, high values of grid current produce

greater voltage drop across the 1 ohm resistor,
and larger values of series multiplier resistance
are needed. Thanks to Bill Orr of Eimac Division
(of Varian) for the information from Eimac’s
amateur service newsletter (W6SAI).
Transistor Calibrator for the NCX-3—“How
about a circuit using transistors for a 100 k¢
calibrator for my NCX-3? Power can be a
battery (preferably the small 9 volt kind used in
pocket transistor radios). Can do?”

See fig. 3. This simple but accurate crystal

calibrator using only one transistor will work
fine. Please note that its output is connected on
the receiver’s antenna input side. If connected
to the common antenna terminal the whole thing
will go “poof.”
Transistor Checker—“Can you supply me with
a very simple circuit which will allow me to
check surplus transistors quickly? I want nothing
elaborate and the set should use a minimum of
inexpensive parts. | am not interested in dynamic
characteristics as such.”

Well, you can take your pick from three cir-
cuits in figures 4(A), 4(B) and 4(C).

The circuit in fig. 4(A) is for the purpose of
checking collector current when the emitter is
grounded and there is no signal applied to the
transistor base. To determine whether a tran-
sistor is “good™ or not, multiply its beta (current
amplification) by the collector current (/..)
and then by a factor of 3. The factor takes into
“consideration™ the characteristic variations of
the transistor in manufacture. The resultant
answer after multiplying beta, 1., and 3 is in-
dicative of the limit of collector current. If col-
lector current as read on the meter exceeds that
obtained by the multiplication, then the transistor
is “bad.”

The checker in fig. 4(B) checks current gain
or beta. This is done by applying a small voltage
to the base of the transistor through the switch
sw and 200 k resistor. The base current should
increase by .03 ma and the collector current an
equal amount for a beta of 10. A transistor
having a beta of 100 will show a current increase
of 3 ma. Compare the manufacturer’s beta
rating with the one you obtain, if vours is lower
use another transistor.

Remember, that for the checkers in figs. 4(A)
and 4(B), the battery voltage must be reversed
for checking NPN transistors.

The checker shown in fig. 4(C) will check
both NPN and PNP transistors. With S; open.
if the transistor is good, the meter will read the

Output

i 22K
=Py
100 —
+ E-
02 FIDD 350
100k —— K =
Xtal — E‘gl Ca

40 A
S . 5 T

Fig. 3—Precision crystal calibrating oscillator. Xtal is

a GT-cut 100 kc crystal. The 6 uh coil can be a slug

tuned ceramic core unit. Capacitors C, and C; should
be silver mica units.
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transistor’s collector cut-off current (/..). The
current should be low. Generally, if the meter
reads higher than %4 scale then the transistor is
considered as too leaky. A full scale reading
will indicate a shorted unit.

To check gain, sw is closed. When this is
done the collector-emitter current flow is in-
creased, the amount depending on the gain
(beta) of the transistor. If a high reading is
indicated this indicates a good transistor (if the
leakage current is low). No current reading
indicates that the transistor is open. Note that
this checker is essentially a combination of the
two in figs. 4(A) and 4(B).

To get a rough approximation of the beta of
a transistor with the checker of 4(C), if the
leakage current in the first test was zero or near
zero, multiply the meter reading (on depressing
sw) by 20. For example, if the meter reads
1.6 ma, this multiplied by 20 will give a “beta”
of about 32.

In operating the checker make sure that the

switch is in the proper position for either an
NPN or PNP transistor. The circuit as shown is
testing a PNP transistor.
Noise Limiter for Transceivers—"1 own an
SR-150 and a Swan 240, can you suggest a
noise limiter that I can try in both of these sets?
[ use the Swan in the car and the 150 in my
home shack. If possible I'd like something
simple and solid state. Can you help me out?”

You might try the NL circuit given in fig.
5(A). This is a circuit that has been used with
success by a number of hams and ca