


THE STANDARD OF COMPARISON FOR ALMOST 30 YEARS

HIGH FIDELITY

TRANSFORMERS
STOCK

TYPICAL UNITS

T

FROM

Fs

Asncuts-oh

18-10X Shielded Input
Multiple line (50, 200, 250, 500,600, etc.)
to 50,000 ohms ... multiple shielded.

LS-18 Plate to Two Grids
Primary 15,000 ohms.

Acpcass 08

y 95,000 ohms C.T.

LS-50 Plate to Line

15,000 ohms to muitiple line ... 15 db.
level.

LS-63 P.P. Piates to Voice Coil
Primary 10,000 C.T. and 6,000 C.T. suited
to Williamson, MLF, ui.linear circuits,

rponatoe

HIPERMALLOY serles
This series provides virtually all the
characteristics of the Linear Standard

group in a more compact and lighter

structure. The frequency response is

within 1 db. from 30 to 20,000 cycles.

Hipermalloy nickel iron cores and hum
balanced core structures provide mini-
mum distortion and fow hum pickup. In-
put transformers, maximum level -+10db.
Circular terminal layout and top and

bottom mounting.

ULTRA COMPACT series

sz

UTG Ultra Compact audio units are small

and light in weight, ideally suited to re-

mote amplifier and similar t

.

equipment. The frequency response is

y_1.2, 2.5, 5, 7.5, 10, 15, 20,
30 ohms. 20 watts,

A-10 Line to Grid
Muitiple line to 50,000 ohm grid.

A-18 Plate to Two Grids
15,000 ohms to 80,000 ohms, primary and

within 2 db. from 30 to 20,000 cycles.

Hum balanced coil structure plus high

conductivity die cast case provides good

inductive shielding. Maximum operating

S

{evel is +7db. Top and bottom mounting

as well as circular terminal layout are

used in this series as well as the ones

A28 ]

described above.

Ta—

y both split.
A-20 Mixing Transformer

Multiple line to multiple line for mixing
mikes, lines, etc.

A-26 P.P. Plates to Line
l3}:!,&‘.'00 ohms plate to plate, to multiple
ine,

WRITE FOR
1960-61 CataLoG
[ ]

OVER 1000 ITEMS
FROM
STOCK

UNITED TRANSFORMER

150 VARICK STREET, NEW YORK 13, N. Y.

CASE  1£$-1  1S-2 LS-3
Length.. 34” 4.7/16% 5-13/
Width.... 2% 3%k~ &

Height 314" 4.3/16” 4-11/
Unit Wt.3 Ibs. 7.5 ibs, 15 (b

OUNCER CASE
Diameter ...
Height ... ...
Unit Welght .. ... .

CORP

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y, CABLES ""ARLAB"’
PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD., LOS ANGELES 16, CALIF,




Export Sales: International Division, Raytheon
Mfg. Co., Waltham, Mass. Canada: Gould
Sales Co., Montreal, P.Q.

On the 15th of May, 1960, SSB-AM-
CW transmission was inaugurated
from HVICN, Vatican Radio, VATI-
CAN CITY. Domenico Petti, Custo-
dian and official operator, is shown
with Bill, WOAC, and Loris, I11CL, at
the recently completed station. Equip-
ment is Hallicrafters SX-101A Receiv-
er; HT-32A Transmitter, HT-33A
Kilowatt Amplifier; HA-1 Electronic
Keyer; and R-47 Speaker. Domenico
operates on 20, 15 and 10 meters.

hallicrafters (23 company

Chicago, 1llinois, U.S. A.




At home or on the highway you get single
sideband and CW fixed station performance
with this mobile Collins KWM-2 Transceiver.
It covers all amateur bands from 3.4 to
29.7 me. Visit your Collins Distributor

- and try the KWM-2 for use in your ham

ﬁ e shack at home or the one on wheels.
— 0 7~

COLLINS
ne -/-M/Mew% COLLING

§1

% v

Comeifo

the Western
55B Convention af
Sonta Barbara, Cadlifor-
nia, Sept, 30-Oct. 2. For
registration, write W6ZHH, Box
568, San Pedro, Cdlifornia.

; o
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W6SAI NOW HEADS EIMAC AMATEUR SERVICES

Here’s William I, Orr, W6SATI, new head of
Eimac’s busy Amateur Service Department.
Bill will hold the spot vacated by the retire-
ment of John Reinartz, K6BJ.

If you have a tube application problem or
need help, drop Bill a line here at Eimac. He'll
be glad to lend a hand with anything from a
circuit diagram to expert advice.

And what advice! Bill is editor of the in-
ternationally distributed “Radio Handbook”

EITEL-McCULLOUGH, INC.

and author of the “Beam Antenna Hand-
book,” “All About Quad Antennas,” “VHF
Handbook” and other publications. He is also
a regular contributor to QST and CQ maga-
zines.

Bill was first licensed as W2HCE in 1934
and has been licensed as W6SAI since 1938,
He holds DXCC (260 countries), WAZ and
other ham awards, Other famous calls held by
him are 3A2AF (Monaco), 7B4QF (Andor-
ra) and FP8AC (St. Pierre and Miquelon}.

San Carlos, California

O - PU—




It pays to insist on

PR crystals

STANDARD OF EXCELLENCE SINCE 1934

AMATEUR TYPES

Rugged. Low drift,

*+500 cycles

40 and 80 Meters, PR Type Z-2

fundamental oscillators.
power output. Stands up under maximum crystal currents. Stable,

High activity and

long-lasting;

Hermetically sealed;
27,000 Kc., =3 Ke;

Third Overtone, PR Type Z-9A

calibrated
050" pins

$2.95 Net

24,000 to 24,666 and 25000 to

$4.95 Net

6 Meters, PR Type Z-9A

CITIZENS BAND CLASS D"
Type Z-9R, Transmitter

FCC assigned frequencies in mega-
cycles: 26,965, 26.975, 26.985,
27.005, 27.015, 27.025, 27.035,
27.055, 27.065, 27.075, 27.085,
27.105, 27.115, 27.125, 27.135,

7.155, 27.165, 27.175, 27.185,
27 205, 27.215, 27.225; calibrated
? to .005%. (Be sure to specify manu-
tacturer of equipment).....$2.95 Net

CITIZENS BAND CLASS “D“
Type Z-9R, Receiver
Specify LF. frequency, also wheth-
er receiver oscillator is above or
below transmitter frequency. Cali-
brated to .005%. (Be sure to specify

manufacturer of equipment.}

$2.95 Net
Type Z-9R, Radio Control

FCC assigned frequcncics in mega-
cycles: 26,995, 27.045, 27.095,
27.145, 27.195, 27 255 calibrated
to .005%. {Be sure to specify manu-
facturer of equipment).....$2.95 Net

Type 2XP

Suitable for converters, experimental, etc.
dimensions as Type Z-2.

1600 to 12000 Kc., (Fund.) *5 Kc

Same holder

$3.45 Net
12001 to 25000 Kc. (3rd Overtone) =10 Kc........... 34.45 Net

ALL PR CRYSTALS ARE UNCONDITIONALLY GUARANTEED.
ORDER FROM YOUR JOBBER.

BI.UFFS

COUNCIL

Fifth overtone; for operating directly in 6-meter band; her-
metically sealed; calibrated 50 to 54 Mec.,

£15 Ke.: 0507 pins.

$6.95 Net

COMMERCIAL TYPES

Commercial Crystals available from
100 Kc. to 70 Mc. Prices on request.

Type Z-1, MARS and CAP

Oyficial asslgned frequencies in
the range. Calibrated to .005%.
1600 to 10000 Kec......... $3.45 Net

Type Z1, TV Marker
Channels 2 thru 13...$6.45 Net
4.5 Mc Intercarrier,

1} $2.95 Net
5.0 Mc. Signal Generator,

0} $2.95 Net
10.7 Mc. FM, IF,

0L e $2.95 Net

Type Z-6A,
Frequency
Standard

To determine band
edge, To keep the
VFO and receiver
properly calibrated.

100 Kec. .. 36.95
Net

Z-6A

|OWA



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especxallv Leugue members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL otiicial elected by mewmbers in each Section,
Radio elub reports are also desired by SCMs for inclusion in¢87'. ARRL Field Organization station appointments are
available in the areas shown to qualified League members holding Canadian or FCC amateur license, General or Condi-
tionat Clasg or above. These include ORS, O£S, OPS, 00 and OBS, SCMs also desire applications for SEC, EC, RM and
PAM where vacancies exist. OKS appointment is available to Novices and Technicians.

ATLANTIC DIVISION__

tastern Penngylvanis
Maryland-Delaware-D, ',
Southern New Jersey
Western New York
Western Pennsylivania

W3ZRQ
W3BKE
K28G
K2HUK
WIUHEN

Allen R. Breiner

Thomas B. Hedges
Herbert ', Brooks
<‘harles 'I', Hansen

Anthony J. Mroezka
_._GENTRAL DIVISIO

(linois
indiang
Wisconsin

WYPRN
WwoIsSwD
WORKQR

Hdmond A, Metzger

"Im’nrd A, Singer
George Wolda

North Dakota
South Dakota
Minnesota

WOHVA
WORRN
WOIJZ

Harold A. Wengei
4. W, Sikorski

alrs, Ly dm 8. Johnson
DELTA DIVIS!ON

Arkansas
Louisiana
Miississippi
Tennessee

BZZY
\V 5FM 0]
WHMUG
W4UIO

mon M. Goings
Thomas J. Morgavi
Floyd ', ‘Teetson
R. W. Ingruham

~ Kentueky

Michigan
Ohio

WU D
WRFX

WRAL

Robhert
Rulph P, Thetreau
W nson K. Weckel

HUDSON DIVISIO

l"wstu‘n New York
N. Y. ¢! & Long Island
N nrthern New Jersey

W2ERU
W2TUK
WuZVW

tieorge W, Tracy
Harry J. Dannuls
Fidward Hart, jr.

Towa
Kunsas
Missouri
Nebraska

WOBDHR
WOFNS

WOBUL
WHEXP

Russell B. Marquis
Raymond }E Baker

€0, Go!
+harles F MeNeel

NEW

onnecticut

Maine

Fustern Massuchusetts
Western Mussachusetts
New Hampshire

Rhode isiand

Vermont *

WIryQ
WILIMN

n
WI1ELB

vietor L. Crawford
Jeffrey L. Welnstein
Frank L. Baker, jr.
Porey ', Noble
Robert i. Wright
John K. johnson

Mrs. Harriet Proctor
NORTHWESTERN DIVIGION

Alagky,
{duho
Montana
¢iregon
‘Washington

SL7TDG
WIGGY
W7SFK
W7IDX
WIPGY

John . Trent

Adrs. Helen M. Malllet

Ray Woods
Hubert R, MeNally
Robert B. Thurston

" Hawalil

Nevada

Banta Clara Valley
kast Bay

ran Francisco
Bacramento Valley
San Joaquin Valtey

KHEAED
W7Vl
KBDYX
WBOJW
KEANP
WeGDO
weJpru -

sSamuel H, Lewbel
Charles A. Rhines
W Conley Smith
W. Southwell
Lmnard R. Cleraldi
Jou J. O'Rrien
Ralph Saroyan

North Curoling
Houth Carolina.
virginia

West Virginia

WARRLL
wiaQyv .
w4QDY
WaRIM

Riley Fowler
I)r J. 0. Dunlap
Robert L. Follmar
ronald B, Morris

ROCKY T\IOUNTAIN DIVISION

¢'olorado
Utah

New Mexico
Wyoming

“WHBWT

W7QWH
K5I0L,
W7AMU

Curl L. Smith
omas H, Miller
ewell ¥, Greene

T.. D. Branson

Alabam.

Edbll‘rﬂ l“lorlda.

Western Florida

Cleargia

\Vf“}f Tndies (Cuba-P.R.-V.L)

t‘anal Zone

K4AOZ
WAKGI
W4RKH
WACES
KP4DJI

KZ5RV

John ¥, Porter

Frank M. Butler, jr,
Willlam F, Kennedy

William Wernetr
Ralph E. Harvey

Los Angeles
Arizong

8an Dieg

Santa B.u‘barn

waJan

SO

Albert ¥, Hill, j
Kenneth P, Co
Don Stansifer
Robert A, Hemke

Northern Texas
¢3klahoma
HSouthern Texas

W5sBNG
WADRZ
WHQEM

i, L. Harbin
Adrian V, Rea
Roy K. hgglexamn

Maritime
Ontario
Quebee

Alberta
British Columbia
Cukon

Manitoba
Saskatchewan

#¢tieial appointed to act temporarily in the absence of a regular official,

VEBRC
VETIT
VELTY
VESHR

D, k.
R chard Rob
W, Skarstedt
Kenneth G, Curry
Peter M. Mclntyre

M. 8. Watson
H. R. Horn

DAKOTA DWISION_ G

GREAT LAKES DIVISION.
Thomason

MIDWEST DIVISION

CNGLAND DIVISION.

PACIFIC DIVISION.

ROANOKE DIVLSION

_SOUTHEASTERN DIVISIO
William 1), Dotherow

THWESTERN

WEST GULF DIVISION. ..
4515 I

CANADIAN DIVISION
it

212 Raee 8t,

2202 Culver 8t,

200 Lineoln Ave.
1l Rnc(-mont Drive
-}7:)- St

Tamaqua

Washington 21, D. C,
Palmyra

Buftalo 26

Donora

1520 hnuth 4th St,
7 klast 21st St
3 Sonuth 10 8¢,

Springield
Indisnapolis
Manitowoe

s21-14th
1900 8. Menlo Ave,
1258 Van Buren Ht.

Rismarek
Sioux Falls
#t, Paul 4

Box 207
409 Bemlleu St.
2469 Py

den
105 West l";l'k Drive

vgeeoln
Metaire
Jackson 4
Kingsport

828 BEastwood Drive
27208 W. Six Mile Road
2118 Tusearawas St,, W.

Owensharo
Letroit
anton 8

51 Washington 8t

N._.
1138 Norrh Country Club Drive
RFD 1, Arbor Lane, Dix Hills

Behenectady
tHuntington, L. I,
Phillipsburg

%07 North kifth Ave.
1014 Lincoln $t,

711 8, Oakland St,
Rouh' 3. R¥D

Murshulltown

Nm’th Platte

RI1) 5, Smdley Rough Rd.
79 Caleb &

9] Arlantlr- Bt

X #t. Dennis &,

18 Pine St.

3y Pruit S,

P. 0. Box 9

unbury
Portland

North Quiney 71
Westtield

€ uncard
Bawtucket

Tant Mlddlebury

Box 82
Route 1, Seuth

11908 8. K., Madison 8t.
T700-31st Ave,, N.E.

Kodiak
Py watello

Pnrtl‘md 16
Reattle 15

P, O, Box 3564
Raox 1025

67 Cuesta Vista Drive
200 South Neventh 8t.
1500 Cayuga Ave.
BBOA-5Th BT,

#2041 F. Townsend Ave.

Honolulu

ko

Mlonterey

San Fruncisco 12

Rio Linda
Fresno

ox 143
P. (). Box 447

1057 Dune 3

1111 Aloxander Place

AMoarganton
Rock Hill
Norfolk 3
Fairmont

1070 Locust St
141() E, 3045 8.

West, #econd #t,
uz Houth Kik

Denver 20
Halt Lake City
Roswell
‘asper

ON
RbL’ 1, Box 90-B
fiox 7295, Ludlam Branch
464 Elliott R,
1687 Fairway Hill Drive, 8.1.
583 Ramon Llovet

Rox 15
DIVISION. .. .

Adger
iiami 55
Tort Walton Beach
Atlanta 17
Urb. Trum

Rio Pledra.s, P R.
Balboa Heights

%81 Nn, Miliard Ave.
4142 North 18th Ave,
4127 Pescasdero
728 W. Mission

Rialto
Phaoenix

Han Diego 7
Santa Barbara

asze
1109 Vernon Drive

Fort worth 7
Muskogee
<orpus Christd

R. 3
170 Norton Ave,
62 8t. Johng Rd.

11114-80th Ave.
981 West 26th Ave.

71y Lanark st,
2121 Ewart Ave,

13t, Btephen,

N. B.
willowdale, Toronto, Ont.

Pointe Claire

. Mountreal 33, P. Q.
tdmonton, Alta.
Vancouver, B, C.

h peg
Hagkatoon
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40,000 WATTS

SHIPPED, INSTALLEID AND OPERATING

IN ONLY FOUR DAYS

=

.

i

B

OFFICIAL U. S. NAVY PHOTOGRAPH
From the time the AN/FRT-40 left the shipping de-
pariment at TMC to the time the switch was thrown at

the U. S. Naval Radio Station at Annapolis, Md., actu-
: L ally less than four days elapsed.
S :

5 i

Wty : . The completely new concept in high power trans-

Write for Bulletin 206—GPT-d0k  Mitter design applied to the GPT-40K is only a part of
and Bulletin 207B—GPT-10K,

The

the whole story in the new approach to iransmitter
design and construction being employed at TMC,

TECHNICAL MATERIEL CORPORATION
MAMARONECK, NEW YORK

7




DIRECTORS
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State College, P
Vice-Director:Edwin 8. Van Deusen, .. ... W3L(‘P
5711 MecKinley $t., N.W., Wash.ington 15, D. C.

Central Division
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Hudson Division
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New En gIand Division

MILTON E. CHAFFEE,............. WIEFW
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Northwestern Division
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“It Seems 10 Us...”

NEW FRONTIERS

The sage of amateur history is exciting,
and our pust is studded with outstanding tech-
nical and operating achievements. Hardly a
month goes by without there being some new
event which emphasizes the excitement of
swmateur radio and points out that there ave,
forever, new fields to conquer.

Such & month was this July. It was a month
of new records on u.h.f,, punctuated with re-
ports of near success, and then final achieve-
ment. It was the sort of month that throws
copy deadlines all askew, but for good reason.

The first intimation that something was
brewing came on Sunday, July 17, when
WIHDQ was helping time a sports-ear rally,
but had sort of a preoceupied air throughout
the proceedings. Not until the next day at the
office did he confide that he had been tipped
off that W1¥FZJ had succeeded in bouncing
1296-Me. signals into W6HB’s setup in
California and that a two-way exchange was
in the offing. By the middie of the week we
were getting more details, but the real news
was that signals had been bounced both ways
off the moon between euast and west, on 1296
Me. "

Imagine — two-way transcontinental com-
munication on 1296 Me! Such frequencies are
ordinarily thought of as being useful only
from one side of town to the other, vet these
fellows had talked with each other clear across
the country, with the signals actually travel-
ling a half & million miles in the process. Few
people, indeed, in this world have had the
privilege of participating in such an historic
event; our hats are off to WI1FZJ, W6HB, and
all the others who took part so successfully.

But wait! This was not the only exciting
w.h.f. news of the month. Right in the middle
of all the 1296-Me. hubbub came word that
KH6UK and WO6NLZ had done it aguin —
this time the Pacitic had been spanned, on
432 Me. The signals of KH6UK were heard
Joud and clear in California, and only some
loeal receiving difficulties at KH6UK pre-
vented this from being two-way between the
Mainland and the Islands on 432 Me.

It is this sort of achievement which helps
write the record of amateur performance in
the public interest. In 1944 the Federal Com-
munications Commigsion held extensive hear-

ings covering the entire frequency spectrum,
requiring esch radio service to appear and
present its case justifying continued use of the
public domain of the frequency spectrum, plus
new assignments in the v.h.f. region and
above. At that time the League, on behalf of
the amateur radio service, said (in part) con-'
cerning the territory above 50 Me.:

“You will -understand cur immense en-
thusiasm to get hold of the very high fre-
quencies and the superhighs after the war. It -
has been the constant kistory of amateur.
radio that its pioneers explore and open new”
territory at successively high-frequency fron-
tiers for the use of the amateur body generally
and to the benefit of the whole art. We want
& chance to apply, to the problems of amateur
communication at such frequencies, some of
she new knowledge born of this war. Although
there has been a great incresse in man's
knowledge of such frequencies in the last few
years under the impetus of military necessity,
we van be vertain that the surface has hurdly
been scratched, that much work remains to
be done, that there are untold treasures to
unearth to the subsequent benefit of man-
kind. This art definitely needs the application
and ingenuity of the amateur in this part of
the spectrum.”

Amateur achievements in July, 1960, are
simply an unusually-spectacular example of
the foregoing principle. We are not so naive as
to argue that the amateur service pioneers in
technical evelopments today in the same
way and to the same extent as in the earlier
development of the lower frequencies; the
vomplexity and espense of microwave gear
handicaps the great majority of amateurs and
prevents our service from “eompeting” on an
equal basis with the billions of dollars now
being poured into research of the upper reaches
of the spectrum. But no amount of money
can buy ‘“the amateur spirit in research,”
that lively curlosity which often transcends 4
mere professional call to duty, and which was
certainly the inspiration behind the W1FZJ-
W6HB and WENLZ-KH6UK feats. It is that
heart-interest in the art which is carried by
radio amateurs from their own avoecation to
all the other fields of radio, and ean be said
to be the fundamental reason for America’s
leadership in technical electronics.



WI1BU and W6HB Make First Amateur Lunar QSO

Coast to Coast Via the Moon on 1296 Mc.!

LONG-CHERISHED amateur objective was
A achieved early in the morning of July 17,
A when Sam Harris, W1FZJ, Medficld, Mass.,
first heard a signal other than his own, reflected
from the moon. Four days later the second hurdle
was cleared, and the first lunar QSO by amateurs
was on the record. It had been a long, hard pull
far F'am and other members of the Rhododendron
Swamp V.H.F, Societv (WIBU), and a shorter
but no less spectacular crash effort by the Eimac
Radio Club of San Carlos, Cal. (W6HB).

Sam had been at it for years. Several tremen-
dous arrays had been erected above and amid the
pines at Medfield in an attempt to make a moon-
bounce contact on 144 Me. Echoes of a sort were
recorded several times, but even with a huge 128-

_element array rigged with an ingenious system for
tracking the moon the returns were discourag-
ingly weak, and few and far between, After end-
less hours of back-breaking labor und patient
testing, the gang at WI1BU sadly came to the
vonelusion that if a lunar QSO was to be made the
work would have to be done all over again, on a
higher frequency.

The logical frequency for the new effort ap-
prared to be 1296 Me. Here it is now possible to
achieve truly low-noise receiver performance, and
efficient operation of a i-kw. transmitter is prac-
tical. With a parabolie reflector of reasonable size
4 beam sharp enough for moon-reflection work is
within the realm of practicality for amateurs.

MOON CHARACTERISTICS
MEAN DISTANCE FROM EARTH: 238,000 Miles
DIAMETER: 2,160 Miles
RADAR CROSS SECTION: 10" Square Meters
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Work toward this end was begun by WIBU
about a year ngo.

The problems were many, ull revolving around
the need for high stability and aceuracy in several
fields. 1f you are to have more than a few minutes
in which to conduet tests, the autenna array must
track the moon. You don’t just aim in the general
direction of the moon and blast away, hoping for
the best: vou rig up some kind of automatic
system that will put your beam squarely on the
moon and keep it there, for howrs. To get the
necded sensitivity in the receiver you go to a
bandwidth of 100 eyeles or less. This means a
high order of precision in several departments,
and it imposes stability problems most amateurs
have uever dreamed of. Before you dash out to
your eorner radio store for the necessary parts,
vou first solve a whole buteh of thorny mechani-
eal and electrical problems. Then vou work, worl,
work — and work some more.

There are probably few amateurs with the
financial resources needed to build and operate a
1296-Me. moon-bounce station, and if there are
those who could afford it they would need help to
perform the physieal labor involved. Thus, moon
bounece becomes un ideal project for an ambitious
radio club group, and the first lunar QSO resulted
from two such cooperative efforts. The Rhodo-
dendron Swamp V.h.f. Society had a backlog of
experience with big untennas. They ulso had
access to considerable seientific equipment and
know-how. The 18-foot parabolic reflector (1), S,
Kennedy Co. ), the 1296-Me. parametric amplifier
{Microwave Associates), and the kilowatt kly-
stron amplifier (Eimac) were “promoted.” But
that still left a vast amount of construetion of
typical ham make-do style, and plenty of man-
hours and foot-pounds of labor. A high-stability
exciter and the necessary moon-tracking antenna
mount and drive had to be designed and built, as
did the 1296-Me. converter and 1000-eyele und
100-cvcele filters for the receiver.

Somchow this was finally done, with results
somewhat as shown in our pictures, and by the
end of May, Sam was able to announce that the
WI1BU moon-bounce station was working — and
recelving its own echoes consistently for hours on
end. Now, who would mateh the effort so that
actual communicating could be tried?

‘The challenge was picked up by O, H. “Hank”’
Brown, W6HB, of Eitel-MeCullough, Ine., Sun
Clarlos, Clal. Rallying members of the Eimae
Radio (Jub, Hank put them to work on « erash
program aimed at making the first amateur
moonbounee (S0}, und incidentally a new 1296-
Me. DX record.

The Eimae group were ready for their first test,
July 17. Moonrise was at a most inconvenient
time, but that didn’t hold the gung at WBIHRB
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back. Tests were started as soon as the moon was
above trees and power wires, or about 0200 PST.
Almost at once, Sam heard the signal from
W6IHB, weak and barely discernible in the noise,
but a signal other than his own, ut last! Then
followed three hours of testing both ways, with
the telephone line acruss the continent busy all
the while,

Reception at W1BU was considerably better
than at WGHB, duc at least 1n part to the use of a
100-cycle filter a,t W1BU. When Sam switched to
IOOU—cycle bandwidth there was little or nothing
to be heard of W6HB. Communication was only
partially successtul for two reasons: the signal at
W6HB was just too weak to copy, and keying of
the transmitter at the western end moved the
frequency just enough so that it slipped out of
the passband at Wi1BU. With 100-cycle selectiv-
ity, that can happen even when little or no fre-
quency shift is sudible on the beatnote.

Several weak spots were turned up by the first

( &' DISH ON POLAR MOUNT

OIPOLE AT FOCUS
ey CIMAC

SWITCH BY
BOLTING AND UNBOLTING
FLANGES DIRECTIONAL
P4 _h1H] HELIAX [
q P

3K2500LX ~
WITH MODIFIED
TUNING BOXES

test. The dish at WOHB was scrounged from sur-
plus; it was rusty and in none too good condition
otherwise. Before the next test it was coated with
aluminum foil obtained from a nearby grocery
store. Perhaps more important, the 100-cycle
filter was added in the recciving setup. Tests
were set for July 21, beginning at 0600 PST,

The moon had been clear before, o the simple
sighting-tube method had been quite sutisfactory
for lining up the W6HB dish. This time there was
fog, and furthermore the moon rose close to the
sun, making visual sighting extremely difficult.
Finally they were lined up, and transmissions
hegan at W6HB. The signal cume through im-
mediately at W1BU, peaking some 8 db. above
the noise level, though with « rapid flutter fade
which made copy extremely difficult.

{Ising a 3-letter code for ““no signal, some signal
or good signal,”’ reports and calls were exchanged,
and the first two-way amateur communication
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OUR COVER

The four photos on our cover this month
give some ides of what was involved at
each end of the lunar QSO. The top pair of
photos show the dish and the gear at
W1BU, with W1FZJ looking at what hath
been wrought. The pair of pictures at the
bottom show the W6HB dish aut the left
and at the right is W6SAI tuning up some
of the gear. See sbove and pages 62 and
65 for more details.
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Some idea of what it takes to get across the continent

on 1296 Mc. is evident from this block diagram of the

gear at WEHB, There was a similar setup, of course, at
WIBU/WIFLL
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The Windblowers V. H. F. Society will hold its
full Big Blow, Saturday, September 24, from 1400
to 2400, Portable equipment will be set up at four
ineations — Luke Arcadia, N. J.; High Knob,
Pa.; Sand Point, N. Y.; and Redding Ridge, Conn.
As in previous Big Blow events, a handsome cer-
tificate will be awarded to all amateurs complet-
ing contact with all four stations. All operations
will be on the 2-meter band. Calls used will be
W2ESW, K2EHR, K2ILO, and K2BC.
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CENTRAL DIVISION CONVENTION
Indianapolis, Indiana — Sepftember 10-11

A program of top-noteh technical speakers is
bieing planned for the Central Division Clonven-
tion at the Claypool Hotel, Washington Street, at
illinoig (US 40) in downtown Indianapolis on
Huturday and Sunday, September 10-11. Special
activities are algo being scheduled for the XYLs.

The Indiana Radio Club Council is the con-
ventlon sponsor. Patrick J. Husk, K9EUQ, is
execntive chairman of the convention. A full
line of amateur gear is to be displaved by equip-
ment manufacturers. George Graue, WOBKJ, is in
charge of a Woval Order of the Wonff Hong
initiation and ceremony. Bulletins concerning
the convention activities are being carried by the
Indiana Phone Net.

Advance registration is $4.00 (at the door,
$5.00), banquet tickets, $5.00. Ticket requests
should be sent to Art Evans, WOTQC, 823 North
Bosurt, Indianapolis, Indiana.

DAKOTA DIVISION CONVENTION
Minneapolis, Minnesota
September 16-18

The Dakota Division **Mid-America’ (lon-
vention featuring technical talks, two trans-

mitter hunts, including wmobile judging, DX

meeting with top area DXCQC operators is to be

held st the Leamington Hotel in Minneapolis,

September 16-18. For the first time, the conven-

tion is being combined with the Upper Midwest

Eleetronie Conference, making an attractive

honus for convention registrants.

y  Traffic und net meetings, RTTY demonstra-
tiong, MARS discussions and events for Y1Ls are
also scheduled. Specially arranged will be the
holding of FCC amateur General Class license
exams in St. Paul, during the convention, A
Royval Order of the Wouft Hong initiation and
ceremony is to be econducted with John B.
Morgan, WORA, in charge.

Convention registration, including a grand
banquet (prime ribs) is $7.50 per person. Checks
should be made payable to Carl Baur, treasurer
and sent to *Convention”, Box 5311, Minne-
apolis 7, Minnesota.

Dakota Division Convention sponsor is the
Minneapolis Radio Club. Philip Peteler, KGUWC,
is general chairman with Rex Kiser, WOGLU,
seeretary. -

Clonvention guests will have free access to the
eleetronie conference and more than 500 exhibits
at the Minneapolis auditorium.

EASTERN CANADA CONVENTION
Montreal, Quebec — September 16-17
Clanadian and American amateurs are expected
to enjoy a rounded program of exciting activities
at the Fastern Canada Convention at Vietoria
Hall, Westmount, I'. Q. Registration begins
Friday evening at 7:30 with convention high~
lights convening at 9 o’clock Saturday morning.

Sponsored by the Montreal Amateur Radio
(Club, convention planners have arranged mobile
hunts, speakers, displays and events for the
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XYLs, including a visit to Botanical Gardens.
A dinner-banquet (roast beef or steak) is to be
held at the Queen’s Hotel. Early registration is
$7.00, at the door, $7.50. Information and ticket
requests may be sent to Ethel Piek, VE2HI,
535 Lansdown Avenue, Westmount 6, Quebee.

GREAT LAKES DIVISION CONVENTION
Cleveland, Ohio =~ Cctober 7-8, 1960

The Greut Lakes Division ARRL Convention,
sponsored hy the Cleveland Amateur Radio
Convention Commitiee, will be held on October
7-8 at the Manger Hotel, East Thirteenth Street
and Chester Avenue in Cleveland.

Grroup suppers and several hospitality shows
are scheduled for the evening of October 7. At
midnight there will be a Royal Order of Wouff
Hong ceremony and initiation. (ieneral eonven-
tion program is to hegin at 10 A.M., continuing
throughout the day and on Sunday. Technical
talks, & DX session, an afternoon tea for the
Iadies, slong with an ARRI session, are planned.
A Sunday evening banquet in the Grand Ball
Room coneludes convention activities.

Registration is $2.00, banquet tickets arc
$5.00. Hotel rooms may be reserved by writing
the Manger Hotel. For convention registration
and banquet tickets, write The Cleveland Ama-~
teur Radio Convention Committee, P.O. Box
5167, Clleveland 1, Ohio.

OKLAHOMA STATE CONVENTION

Oklahoma City, Oklahoma —
September 10-11

The Greater Oklahoma City Clouncil of Ama-
teur Radio Clubs is sponsoring an ARRL State
Counvention to be held in the Municipal Audi-
torium in Oklahoma, City on September 10-11.

Convention registration beging at 9 a.af,
Saturday, September 10, Since the night before
happens to fall on the meeting night of the Okla~
homa City Amateur Radio Club, a special meet-
ing will be planned with activities of interest to
early arrivals for the convention. Talks on tech~
nical subjects plus commercial exhibits, along
with other activities are scheduled. Tentative
plans include an Oklahoma version of the exciting
hide-and-seek contest by the Fort Worth hamfest
gang,

Registration fee is %6.00 per person which
includes a special Saturday night dinner-dance
featuring a popular dance orchestra. Registration
and requests for motel or hotel accommodations
may be sent to the CGreater Oklahoma City
Council of Amateur Radio Clubs, P.O. Box 93,
Oklahoma Clity [, Oklahoma,

HUDSON DIVISION CONVENTION
New York City—October I4-15, 1960

The Hudson Amateur Radio Clouncil with
more than 33 active amatewr clubs is sponsoring a
one-lay Hudson Division ARRL Convention at

(Continued on page 156)
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A New Field
tor the
Experimenter

Over-all view of the color television
system, The bottom unit on the left is
the flying spot scanner which was made
from a discarded TV set. The color
slide to be transmitted is fastened to
the face of the cathode-ray tube and
is visible just beneath the upper chassis.
fn the center of the picture is the photo-
cell chassis with three photomultiplier tubes equipped
with red, blue and green filters facing the scanner. On
the right is the sync and blanking generator. This, too, was
made from a salvaged TV receiver, and is also pari of
the author’s black and white television system. The
coaxial cables from the photocell chassis carry the red,
blue and green chonnels to the color unif, the upper
chassis on the left. This is the heart of the system and
contains a matrix for converting the three color signals
to standord black and white, "'!'" and "'Q" signals, plus
the 3.58-Mc. color carrier oscillator, the color modulators
and the burst signal generator.

coming & popular phase of ham radio, it

was only natural that some experimenting
should be Jone in color, Sinee color TV has been
confined primarily to commercial broadcast use,
2 greut deal of planning and gathering of informa-
tion wus necessary before undertaking such a
project. Such questions as what type pickup
source would be desirable, could good color
quality be obtained, what types of color filters
should be used, and could junk-box parts be
made to work had to be unswered. After studyving
all of the facts and drawing up some circuits
that would be satisfactory for amateur purposes,
it was decided that it would be practical to go
ahead with the project. Fig. 1 shows a bloeck
disgram of the system that was finally decided
on and constructed.

Type of Pickup
Clost was a prime factor, and since this was an
experimental project I decided to use the “flying
spot scanner” type of pickup to transmit color
pictures put on glass plates about 334 X 4 inches.
“These slides have been made with water colors,
drawing inks, colored cellophane and frans-
parency film. Brietly, the flying spot scauner
depends upon au light source that is capable of
seanning the color stide at the proper rate. The
light at any one instant will depend on the den-
sity of the slide at that point. If the slide is in
eolor the light will also be filtered uss it passes
through the slide.
Assume now that the beam of light is passing
through a red portion of the color slide. This

Wm‘ﬁ amateur television on its way to be-

# PBox 807, Dakota City, Nebraska.

September 1960

Amateur Color

Television

BY MELVIN H. SHADBOLT,* WgKYQ

simply means that the red dye in the slide absorba
all the colors except red. Therefore, this is the
only color that will pass through the slide at this
instant. If a photocell is now placed in front of
the slide with a filter in front of it so that only
red light will be allowed to pass through, then
a voltage that is proportional to the light passing
through the slide at that point will be developed
by the cell. Now, if we have a second cell with u
filter that will pass only blue light in front of it,
and a third cell with a green filter, we will be
able to produce every color of the rainbow, in-
eluding white, simply by proper mixing of the
three basic colors.

QA

%

Those who feel that regular black and
& white TV is on the for fringe of ham
& experimentation had better catch
& their breath. WOKYQ has built a color
& television system chich transmits
& slide pictures and drawings with ex-
cellent quality. So far as we know,
v this is the first amateur color TV to
be put on the air, at least in the United
States. The signal is very similar to £
the NTSC standard for commercial %

broadcasters and can be viewed on a
standard color set with a 420-Mec. con-~ §

ular black and white receivers. By
using junk-box parts and sections of
two give-away TV sets, the author
kept the cost of the system to $175.
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verter. It is also compatible with reg- g
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Red Blue and Greer
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Color Coding Unié color television system.

For example, assume it is desired to produce
vellow. Red and green when mixed in the proper
proportion will produce this color. Therefore as
the light beam is passing through a yvellow portion
of the slide, the red cell will see red information
and the green eell will see green information.
When these two separate signals are recombined,
the original yellow will be reproduced. Let's
take one more example. If we want to reproduce
white light, which is actually a mixture of all
eolors, it will be found that the red photocell will
see about 30 per cent of the light, the blue cell
will see about 11 per cent, and the green cell will
see ubout 59 per cent. When these three signals
are added together, the original white will be
reproduced.

The amount of light actually reaching the
photocells after passing through the ecolor slide
und the selective filters is very small, so sensitive
photomultiplier tubes were used. The green and
blue channels use 931-As and the red channel
uses a 1P22. These photocells are presently on
the surplus market for about $5 each. The filters
that were used in front of the red, blue and green
photocells were Kodak Wratten filters Nos. 25,
47B, and 58, respectively. Each of the photocells
is followed by a three-stage video amplifier em-
ploving 6AKS5s. This unit was built on a separate
chassis along with its own electronically-regulated
power supply.

Light Source
Readily-available used television veceivers at

giveaway prices solve the problem of a scanning
light souree. In this instance, an old RCA KCS

28 chassis was obtained for $5. All of its front-cnd
tubes were removed, Ieaving only the avne,
video amplifier and defleetion eireuits intaet.
Another rectifier tube was added in parallel with
the oue that was already in the set, since it wus
desired to use this power supply fo run the re-
mainder of the eolor upit, Provisions were also
made to feed in blanking and syne pulses to con-
trol the scanning.

For the light, a 5AXP4 picture tube was used.
This is u TV serviceman’s A-inch substitution
type tube. When selecting a tube to be used for
color television, it must always be kept in mind
that the light transmitted by the tube must have
sufficient amounts of the three basie colors. If
this eondition is not met it will be impossible to
obtain a satisfactory signal on all colors. Red is
the hardest color to reproduce from the stand-
point of both the photocell and the light source
sinee each is down in output at this frequeney.

Matrix

The real problem is still to come. The red, blue
and green signals must now be prepared in such
w manner thut all their information ean be put on
one carrier and also produce a signal which is
compatible with standard black and white re-
eeivers. This is the job of the matrix. Its first
funetion is to produce a black and white signal
from the three color signals., This is simply a
matter of mixing the color signals together in the
right proportions. The black and white signal
will also be used in color reception as a mixing
signal.

By properly adding and subtracting the red,

Close-up of the photocell pickup unit showing the end
which normally faces the scanner, The red, blue and green
photomultiplier tubes are mounted front and center with
their respective color filters wrapped around them. The
gain controls on the front panel are for balancing the
three channels, Behind the photomultiplier tubes are the
red, blue and green three-stage video preamplifiers, and
af the rear of the chassis is an electronically-regulated
power supply. The coaxial cables on the right carry the
three color sighals to the matrix.
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And here (don't faugh, nowl) is the transmitter. The in-
verted socket at the right holds a 12AT7 paraillel line
oscillator for 420 Mc. Shown above the chassis are the
plate and cathode lines and the heater r.f. chokes. On the
left is a 6CL6 modulator. It and the 12AT7 are connected
in series across the plate supply, and video drive is applied
to the 6CL6 grid. WOKYQ admits the irony of such a
simple rig for so complex a system, but points out that
TV signals are wideband and that the little 5-watter does
fine for local work, A 420-Mc. converter and standard
color (or hlack and white} set are used for reception

blue, and green signals electronically, all the in-
formation they contain can be condensed into
two signals if the black and white signal is prop-
erly mixed with these two signals at the receiver.
The two new signals that take the place of the
red, blue and green information are called “I”’
and “Q.”

Now we can make use of a very special type of
modulation ealled “quadrature modulation.”
This is a system whereby two signals cun modu-
lute one carrier by making one signal always lag
hehind the other signal by 90 degrees. The color
modulators operate on the standard color fre-
quency of approximately 3.58 Me. and are of the
halanced-modulator type. Effectively, we put all
the color information on a single carrier and then
suppress the earrier so that we are sending all
the volor information by d.s.b. Next, we mix this
color signal with our black and white signal and
with the standard synec pulses.

Sync and Blanking

Another cheap TV receiver was obtained to
generate the sync pulses, This receiver was left
intact and is adjusted to receive a local station.
The sync can then be taken from the syne circuit
in the receiver without any additional equipment
being required. By obtaining the sync in this
mauner & superior pulse can be had with the
minimum of cost. The blanking generator is built
as a subchassis on this same unit, 1t is a group of
multivibrators and clippers which effectively
produce o pulse that will turn out the light source
during the retrace period of the electron beam.

The only thing left now is to produce # pulse
which will initiate a reference signal for the color
receiver to lock on so that the proper colors will
be reproduced. This signal is called a burst signal
and is sent only during the period of time when
no picture information is being transmitted.

By making good use of the junk box the com~
plete project cost a total of about $175. The
results have been very satisfactory. (C'olors are
true and brilliant. All colors have been faithfully
reproduced, ineluding some of the hardest, Hesh
tones.

There is a great deal of fun to be had in explor-
ing this new phase of amateur radio, and L am
sure that we will begin fo hear a considerable
amount from now o about experiments in ama~
teur color television. Unlimited ideas and meth-
ods are waiting to be tried out, and many systems
like mine can be built out of readily-available
parts. There are many different ways of produc-
ing color TV and this is only one of them. So let's
go color — there’s nothing quite like it in ama-
teur radio. o

Note: Practical eircuit diagrams have been left out of this
article intentionally. Anyone experimenting with color TV
would have to acquire enough knowledge of the subject to
devise his own, based on current commercial practice and
standards if regular receivers are to be used. For more in-
formation, consult texts such as Introduction to Color T'V,
2nd Bdition by Kaufman and Thomas, published by Rider.
- Hditor,

25 Years Ago j

this month

September 1935

. . The editorial 25 years ago was » plea to amataurs
to cooperate in cutting down QRM by three simple meth-
ods: using the proper bands to aveid jamming DX with
local rag-chewing, trimming power to just that necessary
for the QSO in progress, and ceasing to test on radiating
antennas, using dummy antennas instead,

September 1960

. « » The magazine served & pot pourri of technical fare
including articles on plate modulation of pentodes . ..
an all-purpose s.s. superbet with turret-type sutomutic
eoil changing . . . & new type whf. transmitter ...
a frequency-lock multi-vider . . . a Hlexible e.c.-controlled
transmitter ., . . ptus technical topics and three pages of
hints for the experimenter.

.+ . The seventh international DX contest was hailed
as “the greatest in the history of amateur radio.” The win-
ner was W3SIL who rolled up 40,808 points in contacting
56 countries on all continents, “ Breath-taking!!" said QST.

. . . The third annual Ield Day was hailed as best yet
- the UUnited Radio Amateur Club of Wilmington, Calif,
took top honors with 1116 points.
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The completed wavemeter ready for use. The knob on the
left is the band-switch control, the dial lamp is at the top
center, and the knob for Ci is at the right.

Easy-To-Build
Novice Band Checker

BY LEWIS G. McCOY,* WI1ICP

A Simple Wavemeter for Use in

Coax Lines

get on the air, call and call, but don't get

answers. In many cases the transmitter and
antenna seem to be working OK and a local sta-
tion or two may have been worked, but nothing
oub.of town,

Believe 1t or not, one of the ecasiest mistakes
10 make is to tune your rig for what you think is
the right band but your fundamental signal is
actually going out on some other band, The
local station? He is probably eopying a harmonie
or spurious emission, If vou don’t believe Novices

! ronMoN complaint from Novices is that theyv

*Technical Assistant, @S7'.

Fig. 1—Circuit diagram of the wavemeter.

C1—140-puf. variable (Hammariund HF-140).
li—Dial Lamp; up to 25 watts input, No. 48 or 49 {60 ma.).
25-50 watts input, No. 47 (150 ma.).
50-75 watts input, No. 46 {250 ma.).
Ji, J2~—Phono connector,
L1—15 turns No. 20, 16 turns per inch, 1-inch diam.
(B & W Miniductor 3015},
Ly—22 turns No. 24, 32 turns per inch, 1-inch diam.
(B & W Miniductor 3016).
Tap for 7-14-Mc. range is at junction of Lile; tap for
14-28-Mc, range is 5 turns from [y end of Ly,
Lz—Coupling loop; see text,
§1—Single-pole three-position switch (Ceniralab type
1461).
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can get on the wrong band just listen around 20
meters — vou'll hear plenty of Noviee eall signs.
Algo, the 7400-ke. region is *popular’ with some
Novices,

These aren’t harmonies we're discussing, but
are insfances where the transmitter is aetually
tiumed to these bands or frequencies. Tt is irue
that the band switch on your transmitter may be
set correcily, but unfortunately muny rigs, both
commercial and home-built, can be incorrectly
tuned up. The result is a signal going out on the
wrong frequency.

Fortunately, there is a very simple method for
checking to make sure you are transmiiting on
the right band. This cousists of using a calibrated
absorpiion-{ype wavemeter to check vour signal.
The unit described in this article can be built in
an evening and only costs a few dollurs. In addi-
tion to checking the band, the unit also serves as
an output indicator that shows you when r.f. is in
the feeders on the way to the untenna.

One of the problems in using an ubsorption
wavemeter is that you must have relatively tight
coupling between the wavemeter and the cireuit
with r.f. in it. Most transmitters these days are
built into cabinets that have fuirly tight shielding
to prevent harmonie vadiation. Trying to couple
a wavemeter to the tank cireuit in such o rig
vould prove fo be yuite a chore. In addition, many
hams use a coax feed line from the rig to the
antenna and here again it is well-nigh impossible
to couple the wavemeter to the line. These prob-
lems are eliminated with the wavemeter de-
seribed here, The unit is a part of the coax line
and can be left in the line at all times.

The Wavemeter

The circuit of the wavemeter is shown in
Fig. 1. It consists of a pair of coils, Lils, in
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Inside view, showing the arrangement ot the components.
Ly is mounted between Ci and S; and L3 is directly over
Si. A double-pole, three-position switch is shown in the
photo but only one pole is used  as specified in Fig. 1

series with a variable capacitor, (y, and a dial
lump, Iy, which serves as the indicator. Sy is a
single-pole, three-position switch which is used
to short out Ly and a portion of Ly for changing
bands. In the open (first) position of Sy the 80-
and 40-meter bands are covered. In the second
position, the range from 40 through 20 can be cov-
cred. The third switch position takes care of 20,
15 and 10 meters.

When the entire inductance, LyLs, is used, the
3.5-Me. end of the 80-meter band falls near the
maximum-capacitance setting of Cy (plates nearly
fully meshed) and the 7-Me. band is near mini-
mum capacitance. Advancing 8; to the next
position shorts out the Lg portion of the coil and
7 Me. appears near maximum capacitance and
the 14-Me. band near minimum. In the last posi-
tion of 8y, 14 Me. is near maximum and the 28-
Me. band is c¢lose to minimum, with 21 Me. near
the middle of the range.

Coupling from the coax line is accomplished
via @ single loop, L3, in the line, the loop being
positioned near one end of Lj.

How To Make It

The wavemeter is built into a 214 X 3 X 54~
inch Minibox. Lt and Lg cousist of sections of
Miniductor coil stock. One section is mounted
over Sy and is held in place by its own leads and
the other section is positioned between Sy and Uy
(see back view). Two phono jacks, J1 and Js, are
mounted on either end of the box and the pickup
line, un 8-inch length of insulated wire, is con-
nected between the two jacks. A single loop (Lz),
the same diameter as Ls, i3 made in the line, the
loop heing positioned about 14 inch away from
the end of In.

The dial lamp is held in place by a ¥¢-inch
rubber grommet mounted on the front of the box.
The leads from the arm of S; and the stator of
(' are soldered to the base and shell of the lamp.
This eliminates the need for a lamp socket.
“heck Fig. L for the correct lamp size for your
power input.

When arranging and mounting the components
be eareful not to place any of them too close to
the edges of the box, otherwise the bottom of the
box won’t fit.

How To Test and Use the Wavemeter

Conneet the wavemeter to your transmitter,
through Ji, using a couple of feet of RG-58/U
or RG-59/U couxial cable. Tune up on 80 meters.
Connect a dummy load, such axs a lamp bulb, to
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J2 80 you don’t have a signal going out on the
air, Switch Sy to the position that leaves the
entire ecoil, LnLg, in the circuit. Carefully tune
'y until the dial lamp lights up. The dial lamp
should light near the murimum capacitance set-
ting of (/1. Make a note of the knob setting and
then tune up on 40 meters. Using the same
switch position, the lamp should light near
minimum ecapacitance of Cy. Leave the transmit-
ter tuned to 40 and switch S to the next position.
Tune ('; near maximum and the bulb should
light up again. Change bands to 20 (if vou're a
Novice licensee you have to use a dummy antenna
on this and the 10-meter band) and find the 1y
setting for this band as indicated by the light.
Follow the same procedure for next switch posi-
tion, making notes of the settings of (1, Finally,
replace the dummy by the coax line to your an-
tenna and you're all set.

As an alternative to depending on the trans-
mitter, the wavemeter can be calibrated if you
have a grid-dip meter or ean borrow one. Here is
the way to do it:

Couple the grid-dip meter to L, set the meter
to the middle of the 80-meter band (3750 ke.)
and then tune ('3 for the grid dip. Make a note
of the setting of 1 and proceed to 7 Me., follow-
ing the saine system. You can quickly determine
the (' settings for the rest of the bands with the
grid-dip meter. The information you have from
your unotes will enable you to make a dial that
can be mounted under the mounting nut of (.

In using the wavemeter as an output indicator |
afl you have to do is set Sy and (; for the right
band and tune your rig for maximum brilliance of
the dial lamp. With the unit mounted alongside
the rig you will afways have & check on the band
plus visual indication of power in the coax line.

This gadget is primarily for the Novice who
can’t be sure where he is in the radio spectrum.
However, some General or Conditional (Class
hams may be interested in installing the wuve-
meter in their stations. For higher power levels
than 75 watts it is possible that the circuit as de-
seribed could burn out dial lamps. It is a simple
matter to reduce the amount of coupling from
the fine by reducing the size of the pickup loop
or bending it away from L. [aET—]
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Amateur RITY in Europe

BY A. C. GEE,* G2UK

This paper was prepared for the Radio
Societv of Great Britain for submission at
the Region 1 Division Conference of the
[.A.R.U., held at Folkestone June 13-17. It
is such an excellent summary of the current
status of RTTY in Europe that we believe it
will be of great interestto RTTY enthusiasts
in the /. S.

radio communication first began in the
AU UK. during the latter part of 1959, Our
experience in this field is, therefore, as yet, very
meager. However, there are one or two problems
already coming to the fore which will need to be
salved by mutual agreement between the parties
concerned. It was thought worthwhile, therefore,
to present this short paper to bring some of these
matters forward so that they might benefit from
discussion at a representative gathering of radio
amateurs such as this Conference.

The word *Teletype’’

Mouch of the work of getting RTTY atarted in
U.K. was undertaken by a very small group of
enthusiasts who, to give themselves some official
weight, formed the British Amateur Radio Tele-
type Group. Shortly after announcing their ex-
istence and intentions in the radio press the Hon.
Secretary was informed in a letter from the
British agents of the Teletype Corporation of
America that the word “Teletype” is a registered
trade name and could not be used in the title
of the Group. After some discussion it wus agreed
to change the name to “British Amateur Radio
Teleprinter (iroup.’”” Lesson number one, there-
fore, is that, as far as English speaking countries
are concerned, the title for amateur radio RTTY
must not include the word “Teletype.”” From the
nomenclature point of view, we should refer to
this aspect of amateur radio as “ Amateur Radio
Teleprinting”” if we wish to keep out of trouble
with the lawyers!

{ADIO teleprinting as a4 means of amateur

Teleprinting Systems

Members of the Conference Technical Com-
mittee will, no doubt, be aware that, generally
#peuking, there are two teleprinting systems in
use hy commercial operators. The first is that
known as the International Alphabet No. 2, a
five-unit code used for teleprinter opcration in
most parts of the world other than America. The
gecond is the five-unit code used in America,
which differs slightly from the International
system. The differences are not great, but in
addition to that of the code characters them-
m'*'Honorary Se;éta,ry, British Amateur Teleprinter Group.
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selves, there is a difference in working speed,
those teleprinters which work to the International
standard running at 66 w.p.m. whilst the Ameri~
can machines operate at 60 w.p.m.

Ag far as amateur RTTY is concerned, Ameri-
can amateurs have a very long lead indeed on
amateurs in Kurope. Their experiences of this
mode of communieation goes back to the years
immediately following the end of World War II.
Consequently, such amateur liferature as is
available on RTTY originates for the most part
from the U. 8. A., and the techniques deseribed
are those current in the United States using
American equipment. Furthermore, the RTTY
equipment used by radio amateurs outside the
U. 8. A. is usually operated by American Forces
personnel stationed overseas, or iz equipment
which has been passed on by enthusiastic Ameri-
can RTTY amateurs to amateurs overseas. We
thus have the situation that at present, or rather
until amateur teleprinting started up in the
LK., all amateur RTTY stations were using the
American standard code und teleprinter speed
and American equipment.

The British Amateur Radio Teleprinter Group
appreciated this point very keenly right from the
start. Obviously it would be best if British —
and other European — radio amateurs adopted
the American standard. DX working appeals to
the RTTY enthusiast as it Joes to the a.m.,
8.8.b., or e.w. man, and in any ecase, amateur
stations equipped for RTTY are not likely to be
very thick on the ground in the U.K. for some
time to come, so most of our contacts may well
have been only with U. 8. A, stations. So we de-
cided that, if possible, we must equip ourselves
with American teleprinters — or, as they are
called — teletypewriters.

Unfortunately, members of the B.AR.T.G.,
were unable to obtain the offer of any American
machines at prices which would appeal to the
average amateur’s pocket. Even the ex-gervice
surplus dealers would not dispose of their very
meager stocks of Type 14, 15, 26, cte., ab under
£100 apiece. And then, quite oub of the hlue, the
CGroup received an offer of 25 ex-(i.P.O. Creed
Type 3 machines at a price around £3 each!
These machines, of eourse, use the International
Jode, but this *“gift from the Gods” most cer-
tainly could not be dismissed in the interests of
standardization with the Americans. So they
were acquired, and with their arrival went all the
good intentions of adopting the American
standards!

The International Code

As it has turned out, this involuntary change of
policy forced upon the UGroup by circumstance
has not proved quite so unfortunate as it might
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have done. Most of the cornmercial radio stations .

sending RTTY signals audible in the United
Kingdom use the International Code, and these
signals have proved invaluable as sources of test
transmissions for lining up gear. Again, it has
been found that radio amateurs in Holland and
Germany, who have obtained the same fucilities
for RTTY as ourselves, have to obtain Siemens,
Olivetti and other well-known IKuropeun makes
of machine and these too use the International
Code. So covperation with them has been helped
by the similarity of our equipment, This will
doubtless apply in most Kuropean countries. So,
regrettable as it nay be, it looks as though
smateur radio RTTY will follow the example of
its commerical “big brother” and have to put
up with two standards in relation to machine
speeds, viz, the Ameriesn 60 w.p.m. and the
International 66 w.p.n. In this connection it is
interesting to note that the very latest Creed
teloprinter ean be used for either standard by
suitable gear changing. )

As fur as amateurg are concerncd, this dual
standard 18 already leading to some inconven-
icnce, beeause those who wish to work DX — and
the (¥'s are much sought after by their RTTY
eollengiies aeross the water — have to make speed
mljustments to their machines when changing
from DX to locul working and vice versa. Getting
the speed right does take a little time,

Frequency-Shift Keying

With regard to the degree of frequency-shift
keying to be used, the story here is, fortunately, a
happier one. Whilst experiments with narrow-
band shift are popular with advanced American
RTTY enthusiasts, the normal standard used
by both amateurs and commericals alike appears
to he 850 ¢/s. This has been sccepted by the
British (.P.O. as the standard applicable to
British radio amateurs, so in this respect we are
in line with our American colleagues. But it is
understood from PAPFB that the Netherlands
anthorities have set the f.s.k. standard for their
rudio amateurs at 400 c/s, but representations

are heing made to have this altered to 850
e/8,

Frequency Bands

With regard to the amateur bands which may
be used for RTTY, the British (G.P.O. have
stated that “there is no objection to the use by
radio nmateurs of the type of transmission re-~
ferred to as RTTY, provided that such trans-
1dssions are confined to amateur bands in respect
o7 which emission F1 is already authorised.”

Subsequently, at the Group's suggestion, the
(.P.O. excluded the 160-meter bund from use for
WITY and they confirmed the Group's sugges-
tion that the call sigu should be sent in plain
language at the beginning and end of each trans-
suigsion. This means that RTTY can be used on
wny  frequency within the speeified amateur
hands, a8 fur as UK. amateurs are concerned.
"This freedom of choice of frequency does not
appear to have been granted by all eountries,
however. For instance, DLIGP, who has per-
mission to operate RTTY, is restricted to the
nand 3590-3600 ke.

Summary

To sum up, then, it can be stated that RTTY
has come to stay as part of the amateur radio
scene in Region I, Whilst it is not expected that
the number of enthusiasts for this mode of trans-
mission will be large, there is no doubt that most,
if not all, of the national radio societies repre-
sunted at Folkestone will be asked by some of
their members to assist thenmi in obtaining au-
thorisation from their license issuing authorities
for the use o} RTTY.

When doing this, it would be advantageous if
the sume standards for RT'TY could be asked for,
viz.: 850 ofs shift, and use on any [requency-
within the amateur bands for which F1i emission
is already authorised. The question of machine
standards i8 likely to be determined by the
particular models of teleprinter available, and
in Europe, these are most likely to be of the tvpe
using the International code and speed. [HET—]

NEW BOOKS

How to Use Grid-Dip Oscillators, by Rufus
P. Turner. Published by John F. Rider Pub-
lisher, Inc., 116 West 14th St., New York 11,
N. Y. Cuatalog No. 215. 112 pages, including
index, 5% hy 814 inches, paper cover. Price
$2.50.

This book covers just about everything that has to de
with grid-dip ovseillators. Circuit prineiples, z.d.o. acces~
gories, weasurements, receiver and transmitter applications,
and antenna and transmission line tests are just a few of the
subjects covered. The presentation of applications is en-~
hunced by many diagrams and sketches of the test setups.
‘The final chapter deals with commercial grid-dip meters,
giving circuit diagrams, special features and general infor-
mution on most of the popular kits and ready-made com-
mereial models.
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Television Receiver Servicing, 4th edition,
by Milton S. Kiver. Published by D. Vau Nos-
trand Company, Inc., 120 Alexander St., Prince-
ton, N. J. 814 by 11 inches, 312 pages, including
index, paper cover. Price, $5.95,

‘This is & practical trouble-shooting manual covering an-
tennas, complete TV installations, test instruments, align-
ment and servicing, und reducing and eliminating interfer-
ence, Data are given on r.f. funers, keyed a.g.c. systems,
horizontal a.f.c. systems and color television. Ineluded is &
short-cut reference chart to aid in locating minor troubles
by their symptoms. The buuk alsu contains information on
soldering and replacing cowmponents in printed eireuits,
replacing tube sockets and coils, and removing und installing
picture tubes, — BL.C.
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Residnal voltage to ground or leakage is
often a sonrce of trouble in high-resistance
@.8.C. circuits with no-signal or small-
signal input. The lower-resistance circuit
described here includes means for setting
the line at ground potential.

Lower-Resistance Circuit
with Better Performance
at Low Signal Levels

BY HUBERT WOODS,* WOIK

An Improved Audio-Driven A.G.C.

Cireuit

UTOMATIC gain control circuits requiring an
A extremely high d.c. resistance between the
4.g.¢. line and ground are sometimes subject
to troubles arising from slight grid emission or gasi-
ness of controlled tubes, or from contact poten-
tials developed in diodes connected to the a.g.ec.
line. A consequence of any of these is that the
a.g.c. line may not be at ground potential in the
absence of signal or with a weak signal, and tube
aging may cause drift. If the a.g.c. line i3 not at
ground potential with no signal, the actual grid
bias on the controlled tubes will differ from the
design value by the voltage between the a.g.c.
line and ground, and this difference may not be
noghmble
To give a specific illustration, the “audio-
hang” a.g.c. cireuit deseribed by Luick ! and
shown in the 1960 ARRL Handbook was applied
to a receiver using three gain-controlled 6BZ6
tubes. It was found that the a.ge. line was
standing at nearly one volt positive to ground,
due mainly to contact potential developed in the
discharge triode Vg in Luick’s circuit. As a con~
sequence, the actual grid-to-cathode biag was only
about 1.5 volts instead of the 2.5 volts desired.
In another instance, a slightly gassy tube was
found to be discharging the a.g.ec. line very
rapidly, after it had been driven negative by
rectified audio signals, and the timing cireuit
connected to the grid of the discharge triode Vin
had little or no effect on the actual a.g.c. time
constant. In a third instance, a tube having some
internal leakage hetweon grid and eathode (4

%2316 Clover Lane, ‘Northfield, Illino
1 Luick, “Improved A.V.C. for ¥ide Band and C.W.,,”
Q87T, October, 1957,

megohms) was also found to cause rapid dis-
charge, thus rendering the intended timing cir-
cuit quite ineffective. These slightly imperfect
tubes were new, and worked well enough in other
places.

These troubles stem from the necessarily ex-
tremely high d.c. resistance between the a.g.c.
fine and ground in this circuit, whereby a very
slight unintended current flow to or from the
line may change its resting voltage, or its own
time constant, quite seriously. An a.g.c. circuit
having much lower d.c. resistance to ground
minimizes such troubles.

An audio-driven a.g.c. cireuit having s very
much lower d.c. resistance between a.g.c. line
and ground (abouf 0.1 megohm or less) is shown
in Fig. 1. The small plate current (about 2 ma.)
of triode Vi flows through cathode resistor R
(4700 ohms) and produces a voltage drop across
it of about 8 volts. The a.g.c. line is tied through
Ky to the cathode, and the lower end of Rj goes
to a source of negative voltage equal to the
normal drop across R3. It is this latter feature
which permits setting the resting or no-signal
potential of the a.g.c. line equal to ground po-
tential. When the voltage drop through 223 equals
the voltage of the source connected to its lower
end, the two voltages cancel, and the cathode
stands at ground potential.

V18 amplifies the incoming audio signal. When
the amplified signal exceeds the delay bias
established at the junction of Ry and Kg (about
10 volts with the resistor values shown), diode
Va conducts and charges 'y rapidly. The nega-
tively-charged end of ¥y is directly econnected to

+200V,
- -0
N
< ATK
R > T [ I
& lsx P <&
5 R >100% *
Via Se MEG.
‘2'“‘7" GALS Fig. 1—Circuit of the improved audio-
T "T“ ‘-' driven a.g.c. circuit. Resistances are in
e R-t ( ohms ond capacitances are in uf.
“6C y
ChE R - EG Resistors are Y2 watt, Component
O—AA\—- Pt labels refer to text.
100% — 2 ‘
{see YEXT) I 5'00"
R AUDIO
" 47%0 5 N
< I <, 820
| —
-8V, i
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Fig. 2-—Suggested circuits for ob-
taining the required biasing voltage.
in A, a rectifier is fed from a voltage

B
N

divider across half of the receiver's
high-voltage transformer secondary.
In B, a separate 24-volt transformer
is used.

Resistances are in ohms and ca-

&

pacitances are in pf. The value of Ry

should be adjusted to give the required

output voltage (approximately 50,000

to 150,000 ohms, 5 watts, depending

on ftransformer voltage). Capacitors
are electrolytic.

the grid of ¥ja. Thus the cathode current of
¥1a decreuses, aud the cathode voltage instantly
goes negative to ground, carrying the a.g.c. line
with it. If the audio signal is strong enough to
result in cutting off Via completely, the a.g.c.
line will drop to —8 volts. Different ranges of
control may readily be had by change of the
negative voltage to which K3 is connected, and
by compensating changes in Rs or R, or both, to
achieve equality of the voltage drop in B3 with
the negative voltage chosen. The value of —8
volts was found amply adequate for the three
tubes mentioned,

Once C is charged by rectified audio signal, it
can discharge only through resistor B4 The com-
bination of € and B4 shown will provide a dis-
charge time constant of about 2.5 seconds, but
greater or lesser time constants may be had by
using larger or smaller values for R4 For c.w.
and s.s.b., R4 might well be 10 megohms, al-
though where fast recovery is needed the re-
sistance should perhaps be something less than
4.7 megohms. It is sometimes desirable to provide
a range of time constants, by switching K.

The value of resistor 2y is not eritieal, but can
conveniently be 100K ohms or less. If the total
eapacitance from the a.g.c. line to ground is, say,
0.03 uf., the use of 100K for R; will introduce
only an imperceptible lengthening of the attack
time.

Bias Source
The supply for the —8 volts need not be par-

}\\E

)

ticularly “stiff” but the output should be well
filtered. If the receiver is already provided with
# negative voltage source, this can be tapped ab
—8 volts or whatever is desired. Otherwise, the
negative voltage ean be obtained in any of
several ways. It may be obtained by use of a
diode rectifier and filter connected, through a
suitably high resistance, between one side of the
high-voltage a.c. winding of the power-supply
transformer and ground, as shown in Fig. 2A. In
my case, the power transformer had an unused
24-volt secondary, and the —8& volts was readily
obtained from this by use of a 1N34 diode, three
resistors, and two low-voltage 100-uf. electrolytic
capacitors as shown at B. Perhaps a 12.6-volt
a.c. winding, already used for heaters, could be
used in this manner. Diode V'3 can be half of a
6ALS, and the other half could be used us a
rectifier to provide, along with a filter, the needed
negative voltage.

The only trick in adjusting the circiit initially
is to choose a value for Rs so that the voltage
drop across K3 is equal to the negative voltage
to which the lower end of Rj3 is connected. The
resting cathode current of Vya should be kept
low, a value of, suy, 2 ma. being desirable.

In practice the circuit works very well, and is
free from most of the troubles likely {o plague
a.g.c. circuits requiring very high d.c. resistance
to ground.

8 Strays “§s

The Boy Scouts’ third Jamboree-on-the-Air
will be held October 22-23, from midnight to mig-
night GMT.

Any radio amateur with a past or present asso-
ciation with the Scout movement or operating on
behalf of a Scout unit may take part by simply
calling “CQ Jamboree.” All stations and par-
ticipants must strictly observe their license regu-
lationg. Kither phone or c.w. may be used. The
Jamboree is not o contest and there are no awards
for operators making the most contacts. Its sole
purpose is to promote contacts between Scouts of
different countries,
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The Boy Scouts International Bureau will
operate from s station in Ottaws with the eull
VE3JAM, on the following approximate fre-

fjuencies:
28,450 ke. 14,175 ke.
21,250 ke, 7100 ke.
3750 ke.

The Jamboree has become o major world
Scouting event and participation by as many
amateurs as possible will be greatly appreciated.
Hams wishing to fake part are asked to contact
the nearest Scout unit or the National Scout
Headquarters of their countries.
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Front view of the modified Command transmit-
ter. Across the top of the aluminum subpanel are
the Monimatch sensitivity control, the meter, and
the forward-reflecied power switch. Below are
the meter switch and the antenna toading con-
trol. The final tuning adjusiment is near the
middle of the side apron, and the buffer-
doubler band switch (above) and tuning knobs
are near the back. On top of the cabinet are the
final band switch and the r.f. output connector.

80 or 40 Meters with
V.F.O. or Crystal

Band switching, up to 200 watts
ear. input, v.f.o. or eryvstal control,
bhuilt-in metering and Monimatch
coupler, CHEAPI'. Houw? Take one
surplus Comumand set . . .

BY GEORGE SHUART,*
W4AMN, ex-W2AMN

Deluxing the ARC-5 Transmitter

274N and ARC-5 “Command”  trans-
mitters are nifty pieces of gear which
present no end of conversion possibilities for old-
timer and newcomer alike. Here are some * delux-
ing” ideas which have paid big dividends. The 3-
to 4-Me, version (BC-696 or T19) becomes an
80~ and 40-meter rig capable of as much as 200
watts input with either v.f.o. or erystal control.
A huilt-in meter measures final grid and eathode
currents and also indicates relative power output
and proper adjustment, of the antenna system.
To change from v.{.o. to ervstal control it is
only necessary to move the oscillator tube from
one socket to another. Two-band operation
requires an additional stage for doubling to 40
meters, and this stage also provides variable
excitation to the final amplifier. Additional
controls have to be mounted on the side aprons of
the chassis, but this is no hardship except for
squeezing them in and making the connections.

Nﬂmmr everyone will agree that the SCR-

Circuit Details

What would appear to be two stages, Vi(XTAL)
and 71(vro), in Fig. 1 is really the BAGT oscillator
stage. Two sockets have their plate, screen and
heater terminals connected in parallel while the
grids and cathodes are eonnected to the respeetive
frequency control devices, ¥i{xTan) is a grid-
plate erystul oscillator, and Vi(vro) is a Hartley
v.f.0. The original 1626 v.f.o. cireuit had the
he.xher current flowing through a winding on the

" Route 2, River Bend Dunnellon, Florida,
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oscillator coll. This was changed because the
GAGT draws more current and might have caused
overheating and instability. An untuned output
eirenit using a small inductanee, £FC,, provides
adequate output and reduces interaction with the
oscillator.

Another 6AGT was used for the buffer~doubler
g0 that the heaters of the first two stages could
be connected in series and only a 12.6-volt heater
supply would be required. Cirenitry i8 conven-
tional, but notice that the upused turns of the
plate coil, Ly, are not shorted ont on 40 meters;
shorting reduced the output.! Ks varies the sereen
voltage on this stage to control the excitation to
the final.

The tinal amplifier uses the orlgmal 16258 with
a pi-section output circuit for ease in hand chang-~
ing and making loading adjustments. The small
suppressor chokes in the plate leads were retained,
and 25-ohm resistors were added to the grid
cirenita to further aid stability. The original
neutralizing capacitor was disearded since none
was needed. Here, too, better efficiency was ob-
tained by not shorting the unused turns on tank
coll Ly in the 40-meter position.! The autput
coupler is a simplified version of the Monimatch
md reuds both forw ard and reﬂcct@d power. The

1"J"l'us is probava hm‘auqe smt(‘hmz was done nt the
high-impedance end of the eoil, If the *eold” end were
switehed (ag is more conventional), there should be little
differenne between shorting the turns and not shorting
them when changing frequency over only a 2:1 range, —
Editor,

2 Bunce, “The Mickey Mateh,” QST, Nov., 1958,
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miniature meter can also be switched into the
1625 grid and cathode circuits where it functions
48 g voltmeter measuring the drop across low-
value series resistors. The full-scale readings with
&4 in the grid and cathode positions are 20 and
400 ma., respectively.

Construction

The first job is to remove all wiring and parts
except the v.f.0.°coil box, dial and drive assembly,
variable capacitors, tube sockets, and the oscilla-
tor grid leak and capacitor mounted on a small
metal bracket and wired to the stator of Ch.
There will be much drilling, filing and reaming.
It is important that all chips and metal dust be
removed with a clean paint brush or other means
since such residue can make trouble later on.
A 3 X 5lg-inch aluminum panel should be
added to the front of the transmitter o cover the
unused holes. This may be polished with oil
and fine sandpaper or treated with 2 lye solution
for neat appearance. Replace the power cable
socket on the rear apron with a bakelite six-
contact plug. Use of a male plug instead of the
socket shown in the photos will make it impossible
for exposed terminals to be “iive.”

'The output inductor, Lz, requires some rework-
ing. First, remove the small rotary coil by holding
it tightly in place and twisting off the two shafts
with a screwdriver. Leave the outside terminals
in place for use when rewinding. All the small
contact studs around the bottom of the form
should be taken out and moved to the top of
the form in holes which are already there. They
will be needed for mounting the band switeh. The
two parasitic chokes mounted inside the form
should be disconnected from the point where
they are joined together and rejoined at the
terminal which has previously been placed at the
opposite side of the form. This will be the con-
nection point for RF(Cs.

Starting at the bottom of the upper fthreaded
section of the torm, wind on 19 turns of No. 16

enameled wire. Begin at the front contact that
wag formerly used for the rotary coil. Form a
l4-inch loop nine turns from the beginning for
the 7-Me. tap. Make the winding as tight as
possible, and no “dope’ will be needed.

The band switch, Sy, sulected should have an
excess of stationary contacts because they are
used to hold the switch against the top of the
voil form. Short lengths of heavy wire (No. 14
or 16 solid) are run between the unused contacts
and the unused studs which have previously
been moved from the bottom to the top of the
form. The connections between the switch and
the coil also contribute to mechanical strength
when heavy wire is used. Be certain that no
operaling connections are shorted out when
mounting the switch. S» must clear the under
side of the cover, and a hole drilled in the latter
must also clear the switch bushing. The switch
is hot with r.f., s0 do not attempt to operate it
without a well-insulated knob!

The buffer-doubler coil, Ls, is wound on a
ceramic form and supported by heavy connecting
leads. 81, which changes taps on this coll, is a
hakelite wafer unit with straight sides; the round
variety just will not fit. In positioning items such
ag this, be sure they will go into the space avail-
able before doing any drilling,.

Looking at the hottom of the transmitter,
there are two sets of terminals projecting through
the chassis from the v.f.0. box. Only one terminal
is used since all other necessary connections
are made internally. The third contact from the
rear on the side opposite the worm drive mechan-
ism goes to Pin § of Vi(vro). The grid leak and
capacitor which were left in place go to Pin 4
of the same socket. This completes the wiring
of the v.f.o. grid and eathode eircuits.

Although capacitors for tuning the v.f.o.
and final amplifier are ganged, final tuning will
he done from the side of the chassis with what
used to be the padder eapacitor, C'y. The ganged
unit, ('s, serves to keep the umplifier approxi-

Top view of the set with
covers removed. Note
the Monimatch coax
coiled up near the
front and the final
band swiich mounted
above the tank coil by
heavy wire leads. The
three-gang b.c. re-
placement capacitor
specified in the parts
list as Co should be used
. instead of the two-gang
© unit shown here, The
three octal sockets
along the rear edge
of the chassis are ali
used in this conversion.
For v.f.o. operation, a
6AG?7 is inseried in the
socket farthest from
the camera as shown;
for crystal control, it is
moved fo the empty
center socket. The
6AG7 nearest the cam-
era is the buffer-
doubler. The crystal
socket is on the rear
apron to the right of
the power connector,



mately in resonance when changing frequency
over a limited range, but Cv should be equipped
with a short extension shaft and knob for final
tuning. The photos show a two-gang loading ca-
pacitor in the output circuit. It was discovered too
late that a three-gang unit was only 1 inch longer
and would have fitted into the available space.
Use a three-gang capacitor for Cgy and there’ll be
no need for any fixed padders.

Shielded wire should be used for all leads to the
meter switch, for the keying lead (which is
brought out a hole at the right side of the trans-
mitter) and for all heater and power wiring.
The final plate supply lead should be made of
light-duty coax instead of ordinary 600-volt
shielded wire.

The directional coupler is made of 39 inches
of RG-58/U or RG-59/U (for 52- and 72-ohm
output, respectively). Score the vinyl covering
with a knife blade and peel it off the cable.
Measure 614 inches out on either side of center
and open the shield braid slightly with a pointed
tool at these points. Thread a length of insulated
(either enamel or plastic) No. 20 wire in one hole
and out the other, being careful not to scratch
off the insulation. Smooth out the shield braid
and coil the coax up to fit the space available.
The ends of the No. 20 wire should go directly
to the rotor terminals of S3 with no excess lead
length, Be careful to avoid overheating the
IN34A when soldering it into position. A BNC-
type coaxial fitting is shown as the output con-
nector in the photos, but most constructors will
probably want to substitute the UHF fitting
specified in the parts list.

The value of the sereen-dropping resistor, Rj,
is determined by the final plate voltage used.
According to the tube ratings, this may be any-
thing up to 750 volts, but 1000 volts has been
used on c¢.w. without any ill effects. Just watch
out for those long dashes! In all cases, the screen
voltage should be about 250 and the screen cur-
rent, for two tubes is in the neighborhood of 16
ma. With 1000 volts on the plates, the drop
across Rz must be 1000 — 250 = 750 volts.
Dividing 750 by the screen current, 0.016 am-
peres, gives 47,000 ohms as the value for Rs.
Multiplying 750 by 0.016, we find that a 20-watt
resistor will be more than adequate. Follow the
same procedure for any other plate voltage that
may be used.

Firing Up

Besides o final plate supply you will need a
source of 150 volts regulated for the oscillator
sereen and 300 volts regulated for the plate.
These potentials can be obtained from two
VR150 regulator tubes connecfed in series with
a dropping resistor across the output of a suitable
supply. The buffer-doubler stage will also need
300 volts which can come via a dropping resistor
from the same supply.

Jetting the rig on the air is rather simple.
Disconnect the antenna from your receiver; turn
the r.f. gain down and the b.f.o. on. Sct the tuning
fo 7100 ke. The controls on the transmitter
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should be set as follows: antenna loading ~—
maximum capacitance, Monimatch sensitivity ~—
maximum  resistance, meter switch in grid-
current position, band switches in 7-Me. posi-
tions, key closed, antenna disconnected. The
oscillator tube should be in the v.f.o. position.
Apply 12.6 volts to the heaters (they require 1.55
amperes), and allow them to warm up. Now ap-
ply plate and scrcen voltage to the oscillator,
und rotate the main tuning dial of the transmitter
until a signal is heard in the receiver. Be certain
that it is the real signal and not an image. The
calibration is not likely to be correct, so adjust
the controls at the top of the v.f.o. shield box to
make the dial read 3550 (half of 7100) when u
signal is heard on 7100 ke.

Next apply about 300 volts to the doubler stage
and tune (‘s for maximum signal in the receiver.
This should aulso produce an indication on the
final grid meter, so repeak Cj for maximum cur-
rent. Adjust excitation control E» for a reading
of 6 to 10 ma. Tune final plate capacitor C'y
across its range. At resonance there will be a slight
variation in signal strength; leave (7 set at this
point.

Now you will need 4 load for the transmitter.
This could be an antenna, but it is better to use
one or two 100-watt bulbs instead and keep the
signal off the air while you're testing. Open the
key and apply about 300 or 400 volts to the
final. Switch the meter to read 1625 cathode cur~
rent. Close the key and immediately adjust
(3 for minimum reading on the meter. Now
decrease the capacitance of loading control Cly
and retune ('7 for minimum current. Switch the
meter back to the grid circuit, adjust the doubler
tank for maximum reading and set the exeitation
control for a current of about 6 ma. The full high
voltage may now be applied to the final. Repeat
the loading and final tuning adjustments in
suceession to bring the cathode current up to
175 or 200 ma.

This tuning procedure also applies with any
eoax-fed antenna or antenna coupler. In addition,
you can switch the meter to the output eircuit,
set Sz to “Forward,”’ and adjust the grid drive
and final tuning for maximum transmitter out-
put. Just be sure and keep the cathode current at
200 ma. or less, and don’t hold the key down for
too long an interval if you are using more than
750 volts on the 1625s. When Sj is in the “Re-
Hected” position the meter reads relative power
reflected by the load. Proper adjustment of
the antenna or antenna coupler should reduce
this reading to a very low value.

For 80-meter operation, the rig is tuned up
in exactly the same way except for the positions
of 81 and Sa2. With the first 6AGT in the crystal
oscillator socket, either 80- or 40-meter crystals
ean be used. In this case the main dial tunes the
final amplifier but does not affect the frequency.
!y should be adjusted for best oscillator operation.
A 50-ohm, 1-watt resistor in series with the key
contacts (at the key) helped eliminate sparking
and clicks,

Of course, you don’t have to keep the transe

25

R A S N



Bottom view of the transmitter. The buffer-doubler tuning capacitor, Cs, can be seen at the top right, and the band

switch for that stage is hidden beneath it. L2 is just below Cs by the power connector, and the mica trimmer for the

crystal oscillator is in the bottom right corner. The potentiometer mounted on the lower chassis edge is the excitation
control, Rz. The lead going through the side of the chassis is for cathode keying the amplifier.

mitter on c.w. all the time. With 600 volts on the
16258 it mukes » good a.m. rig, or you might want
to consider adding d.s.b. to the final stage®. With
some modifications, the 16253 could even be used
as an 8.68.b, linear amplifier. Any way you operate

it, you'll find this version of the Comnmand set
to be a handy and sweet-running piece of gear,
5T

""T;();kafellnw, “ High-Level Balanced I\I&iﬁlator for
D.S.B.” ST, April, 1960,

Silent Keps

oT is with deep regret that we record the
passing of these amateurs:

WiDW, Ravburn ¥. Jefferson, Islington, Mass,

WIGBO, Bert Applehy, Riverside, R, L.

WIKXN, Herbert T. Dewhurst, Squantuw, Mass.

WA2HQN, Kenneth H. Fegley, Waterloo, N. Y.

W2KT/W3PZ0, Bernard P. Sloane, Ridgewood,
N. JI., and Forest Heights, did.

W2KZG, Osear J, Davis, Avenel, N. J.

K2LEA, dtephen T. Carmody, Syracuse, N, Y.

WAILGG, Virgil J. Sacco, Ambridge, ¥a.

WANAK, Frank J. Cipray, Lakeland, Fla.

W1QDZ, Edward A, Stanley, Tampa, Fla.

K4YUQ, Helen K, Babrock (Mrs, Verle E, Bab-
eock), Huntsville, Ala.

W47ZB, W. Pat AMeVickar, Petersbure, Fla,

WHC'CL, Basil B, Butler, 8an Antonio, Texas

W5ILA, Charles 1), Marriott, flaton, Texas

K5PDI, Mary M. Carmack, San Antonio, Texas

W6EFR, Omer N. Wright, Salinas, Calif,

KERMP, John 8, Hunter, Newport Beach, Culif.

WO6MGN, Thomas M. (fatich, Fresno, (‘alif.

KT7EHZ, Lester 5. Ross, Seattle, Wash,

WYGMO, Leslie B, Cook, Salt Lake City, Utah

K7HIO, Lee AL Keslor, Salt Lake City, Utah

K7JHC, G, La Mar Adams, Boulder City, Nev.

W7MIY, Joel A. Parris, Seattle, Wash.

W7TWC, Ralph E, Davis, Concrete, Wash,

WREVJ, Walter L. Perkins, Lodi, Ohio

KSPHO, Panl F, Tambert. Detroit, Mich,

WSWDE, iHoward W. Phillips, Mount Clemens,
Aich.

KOBYX, Russell E, Lewing, Western Springs, [iL

WORZZ, Harold ¥, Kaiser, Chieago, [L

WoCDG, Warven ¥. Camp, Streator, 11

WOTT, Major Paul M. MeCallen, (3'Fallon, IIL

K4CDV, Hino Koski, Mountain Iron, Minn.

CONKEH, Jean-Claude Sanchesz, Kenitra, Moroceo

VE4LF, Daniel Adwin Wood, Winnipeg, Alanitoba

VESNZ, Nurman H. Chappell, Saskatoon, Sas-
katchewan
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NEW BOOKS

How To Use Meters, 2nd edition, by John
F. Rider and Sold D. Prensky. Published hy
John F. Rider Publisher, Inc., 116 Wesi !4th
St., New York 11, N. Y. Cutalog No. 144. 216
pages, including index, 5% by 814 inches, paper
cover. Price, $3.50.

The title of this book pretty well sums up its contents. it
should be of practieal interest to anyone who uses metera.
{‘ompletely up-to-date, the hook contains information on
principles and construction of a.c. and d.e. meters, all types
of electrical meters, adaptation of different types of meter
movements for different measurements, and industrial ap-
plications. Deseriptions of the latest advanced instruments
and data on transigtorized vcltmeters, digital displays, and
refined laboratory instruments are included.

Radiotelephone License Manual, 2nd edi-
tion, by Woodrow Smith, published by Iditors
and Engineers, Ltd., Summerland, (alifornia.
148 pages, plus appendix, 624 by 914 inches,
cloth cover. Price, $5.00.

T'his manual is & question and answer study guide to pre-
pare the reader for examinations for the various grades of
the F.C.C. radiotelephone licenses or permits. However, it
can also serve as an excellent self quiz for those who wish
to tind where their technical weak points lie. The munual
eovers four examination elements: basic law, basic operating
practice, basic radiotelephone and advanced radiotelephone,
A 26 page appendix has electrieal formulas, charts, tables
und radio mathematics and calculations,

‘a-Straysas

WOTIHIN QS0d W6HAW and WAGHAW on 14
meter e.w. the other night, one right after the
ather.

QST for
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The complete transistorized ''Ultimatic” key with monitor

ear piece. The conirals at the top are for speed (left) and

monitor volume (right). The battery on/off switch is below

at the left and the tune/operaie switch (hidden by the
paddle} ai the right.

Semiconductor Version
of the **Key with a Brain™

BY ALVIN F. KANDA,* KgMHU, ex-KHEOJ

The ““Ultimatic’’—T ransistorized

Part 1 of Two Parts

The combination of semiconduciors
and etched-circuit technique used in
this version of John Kaye’s '‘Ulti-
matic’’ electronic key vastly reduces
the time and labor required for con-
struction, and the final resulf is a
clean assembly free from crowding.
None of the original operating fea-
tures has been suacrificed.

shelf in the shack goes back only to 1953

hut Pve counted no less than 11 articles on
automatic keys — almost two per year. Consider-
ing the multitude of other subjects in ham radio,
this indicates s high interest in & device which
only helps you twrn your transmitter on and off,
This should squelch some of the comments that
e.w. I8 u dylng art. By far the cireuit that has
offered the most has been W6SRY's electronie
“Ultimatic”’ kever‘" which evolved from his
relay version.® In this age of transistors, 1t was

w901 (‘hfton Ave., Minneapolis 3. Minnesota.
1 Kaye, **'The All-Electronic ‘Ultimatic’ Keyer,” Part I,
QST, April, 1955,
2 Kaye, ‘‘ The All-Electronic * Ultimatic’ Keyer,” Part I,
Q87, May 1955

THE (ST file which helps hold down the hook~

[ S W S W

Dot

inevituble that the next step in the evolution of
this keyer be a transistor version.

For those of you familiar with the various
functions of the original tube model, a few notes
on the advantages of its transistorized counter-
part are in order. This key does everything the
original does, but much more efficiently. While it
takes about a dozen or so watts in the tube model
to ultimately operate a 20-mw. relay, this one
sakes less than 0.2 watt (0.3 watt with monitor),
making an tuternal battery pack and hence porta-
hifity practical. With the smaller eomponents,
mainly the transistors and the low-voltage eca-
pueitors, 4 compuct package is possible without
drastie piling and squeezing, Since the impedance
levels encountered in this key are much lower
than in the vacuum-tube model, the circuit is lesy
susceptible to false triggering by stray r.f. or by
probing with a scope or v.t.v.m. All of the tran-
sistors are operated as switches; that is, they ure
either saturated or cut off, which enables the use
of back hiasing on the base to counteract the
temperature-sensitive collector leukage current.

For the new crop of fancy-key funciers which
may have arisen since the publication of W6-
BRY’s articles, 'l start from scratch and make
the descriptions as self-sufficient as possible. Bu’o

3 Kaye, **The ' Ultimatic’ ~ The Key with a Memory",
8T, February, 1953,

e ST T LT LT
{A)  STRAIGHT KEY

Fig. T—Lever displacement vs. time for
various keys producing perfect code,

=73 Tyrn-on
fOLERANCE

{C}] AUTOMATIC KEY
! e
£aTA |44 MONORORONE | 77 R O | e

(D) "ULTIMATIE"

23 reLEASE rzct) HOMENTARY CLOSURE
TOLERANCE OR TURN-
1oL ERANCE

HNUMEBERED AREAS INDICATE REQUIRED SEQUENCE OF ACTUATION
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to fully appreciate this key, the previously-men-
tioned articles are must reading.

W hy So Complicated 4 Circuit?
A glance at the cireuit diagram in Fig, 2 will

28
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probably make you wonder if the complexity is
worth it. Therefore let us compare the following
types of keys, listed in order of increasing com-
plexity, in terms of ease of operation to obtain
perfect code: (1) straight key. (2) bug, (3) auto-

QST for




Fig, 2--Complete circuit diagram, left, of the transistorized “'Ultimatic” electronic key.
Capacitances are in uf., resistances in ohms,

BT1—Four 1.5-volt size AA cells in series (Burgess 930 or
equiv.).

BTo—Two cells, same as BT1.

Cy, C2—3.3 uf., 20 per cent, 15 dcw.y. ({Texas inst,
335FP01584 or equiv.].

Cs, C4, Cx, Cy, Cic, Ciy—0.1 uf, 30 d.cw.y. {Centralab
DA-104),

Cs, Cs, Cio, Ci1, Cis, Cro, Cur, C22—0.001 pf, 600
d.cw.v. (Centralab D6-102).

Cr, Cia~Cis, inc, Czo0, C2a~Cr—0.01 pf, 50 dicw.v.
(Sprague TG-$10).

Czg, Cor—1 uf., 12 d.cw.v. (Mallory TT12XI or equiv.).

Cus~Cap—0.05 pf., 30 d.cw.v. (Centralab DA-503).

Ca1—0.01 uf., 1000 d.cw.v. disk ceramic.

CR1~CRis, inc.—See text.

Ji Jz, Ja—Single-hole-mounting phono jack.

Ja—Miniature open-circuit headphone jack.

Js—Male chassis-mounting ¢ tor {Amphenol 126~
216).

Ki—S.p.d.t.,, 1000 ohms, less than 4.5-ma. pull-in (Sigma
type 4F-1000-5/SIL).

matic key with seH-completing characters, and
(4) “Ultimatic.” By comparing the number of
times the levers of the various keys have to be
actuated and released, und the time interval, if
any, in which the lever can be actuated and re-
leased and still obtain perfect code, the advan-
tages of the “ Ultimatic’” will become apparent.

In Fig. 1A, the lever displacement vs. time for
u straight key producing the word “quart” in
perfect code is shown. The timing of the closures
and releases is left completely to the operator,
which makes possible the recognition of different
operators by their “fists” or their individual
peculiarities in their timing.

For the bug, in Fig. 1B, the first line shows
the displacements of the lever to actuate the dots
(swings toward the right) and the second line
shows the dash-actuating displacements to the
left. As can be seen, the generation of the dashes
is just as for the straight key, but for a string of
dots, the motion is reduced to that of initiating
and stopping the string. The timing responsibili-
ties of the operator are not relieved very much
except in g string of two or more dots where the
length of the first dot and any dots up to the last
dot in the string, as well as the space(s) between
them, are sutomatic. Also, when a dot occurs at
the end of a letter, as in the letter “r”, the dot
lever may be released within the time after the
dot ends and the start of the next dot, as indi~
cated by the hatched area.

For the automatic key with self-completing
characters, the number of hatched intervals or
“dlop” time is greatly increased, as shown in
Pig. 1C. The operator is relieved of timing the dot
and dash lengths and the following space of one~
dot length. But the starting character in a letter
must be initiated right on time for perfect code.?

With the independent dot and dash levers and
memory circuits in the “Ultimatic,” additional
flexibility in operation is obtained as shown in
Fig. 1D. Now note that there is an almost 2-dot

4 This does not apply to free-running multivibrator types.
See, Thornwall, “ The ‘Magkey,’” QST, March, 1960, and
Herbstreit, * Automatic Spacing of Letters and Words for
the Electronic Key,” QST, April, 1951. — Ed.

_ September 1960

~Quy, inc.—See text,

Ri--Rss, inc,, Rs2, Rea—Rer, inc, Rep—10 per cenf tofer-
ance, 2 watt,

Rsa~—Dual 0.1-megohm control, linear taper {IRC RQ 11~
128, M 11-128 or equiv.).

Ron— 10-megohm control, linear taper {IRC RQ 11-143 or

equiv.).

Rs(~—20,000-0hm control, linear taper (IRCRQ 11-119 or
equiv.).

Rsz—10,000-0hm conirol, linear taper IRCRQ 11-116 or
equiv.).

Ras—0.1 megohm control, log taper {IRC PQ 13-128,
M 13-128 or equiv.).

RFC1—2.5-mh., 200-ma. ferrite-core r.f. choke (Miller
6302 or equiv.).

S$1—S.p.sit., part of Res (IRC 76-1 or equiv.).

Sz, S5, S4+—D.p.d.t. slide switch.

S:—Key lever {see texi}.

Note: The etched circuit boards mentioned in Footnote 5
are designed to accommodate the capacitors specified in
parenthesis.

length leeway in which a letter may be started
and still come out perfectly spaced, thanks to the
memories. The combination of the memories and
the independent levers reduces much of the back
and forth motion associated with the other types
of keys. As an example, for the letter “q”, the
dash lever can be actuated any time within the
vross-hatched interval as shown in the diagram
and the dot lever actuated and then released
tjust 2 quick flick is necessary) any time after the
start of the second dash up to the time of the
required dot, the dash lever held closed all the
-while, The dash lever can then be released any
time after the start of the last dash up to one dot
length after the end of the last dash. The letter
“3” is made most simply by actuating both
memories in the proper sequence. First the dot
lever is closed, next the dash lever is closed, and
then both levers are released simultaneously.
With a little practice, this sequence of events
amounts to simply quickly squeezing or pinching
together the levers with g little Finglish on the dot
side. By prolonging the squeeze, the letters “w”
and “j” and the number “1” would result, de-
pending on when the levers were released. The
above examples also apply to the letters “y”,
“n?, “d” “b" and the number “6’’ by replacing
dot for dash and vice versa in the deseription.

In summarizing, the “Ultimatic” takes over
most of the timing responsibilities, leaving the
operator to do the dot and dash selecting and
rough timing. For the operator already proficient
with a bug or other types of automatiec keys,
perhaps the additional complexities of this key
may not be worth it, but for the operator who has
never used an automatic key before, high-speed
proficiency would probably be achieved sooner
and with less effort than with other types. An-
ather attractive but unproven thought is that the
arrors in sending associated with long hours of
contest operating, DX-ing, or after several beers
should be greatly reduced.

How Does It Work?
Unfartunately, describing how it warks is more
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difficult than using it. T'o case the job of deserib-
ing, the treatment is very general, leaving the
whys and details for the interested reader to pur-
sue in a “Quist Quiz’’ manner.

Note from the schematic of Fig. 2 that the
majority of transistors in the circuit are p-n-p
types. Therefore, the voltages mentioned in the
deseription are referenced from the p-n-p emit-
ters shown connected to the chassis ground sym-
bol in the diagram. Notice, however, that this
point is actually at + 6 volts with respeci to the
ground outside the dotted block representing the
etched cireuit board. Since all of the transistors
are operated as common-emitter switches which
are either on or off, an “on’”’ p-n-p transistor or
its collector voltage (about 0 volts) will be repre-
sented by the digit 0 and an “off” p-n-p tran-
sistor or its collector voltage (about —5 volts)
hy the digit 1 in the following description.

The dot and dash generators and memories are
identical bistable multivibrators or flip-flops. As
the name implies, the circuit is in one of two
possible states— (1) the left-hand transistor is

on and the right-hand transistor is off or (2) vice
versa. The Aip-flop remains in ecither state until
changed or flipped to the other state by either
turning on the 1 trausistor by applying a short
negative pulse to its base or turning off the 0
transistor with a positive puls