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HIPERMALLOY series

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 low hum pickup. In-
put transformers, maximum level +10db.
Circular terminal layout and top and
bottom mounting.

ULTRA COMPACT series

UTC Ultra Compact audio units are small
and light in weight, ideally suited to re-
mote amplifier and similar compact
equipment. The frequency response is
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
level is +7db. Top and bottom mounting
as well as circular terminal layout are
used in this series as well as the ones
described above.

THE STANDARD OF COMPARISON FOR OVER 20 YEARS

HIGH FIDELITY
TRANSFORMERS

FROM STOCK...ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B.

TYPICAL UNITS

Ls-10x Shlelqed Input

e (
to 50, 000 ohms multlple shielded,

LS-19 Plate to Two Grids

st 28

Primary 15,000 ohms.

. y §5,000 ohms C.T.

1S-50 Plate to Line

15,000 ohms to muitipie line ... <415 db.
level.

LS-63 P.P. Plates to Voice Coil

oo Primary 10,000 C.T. and 6,000 C.T. suited
to will Iamson MLF, ul..linear circuits.
7.5, 10, 15, 20,

Apovkon

1 12, 25,5,
1 30 ohms. 20 watts.

lM-iDDX Shiglded !nlﬂlt

Multiple line to 60,000 ohm

rewoacps

allay shielding for low hum picky

R s ™ i

HA-108 Plate !o Twe nridl

15,000 ohms to 135.000 chms in two sac-
tions . .. 412 db, (evel,

~ HA-113 Plate to Line

el

15 000 ohms to multlpie line... 412 db.
.0 DC it

n pr mhl’].

HA-133 Plate (DC) tl llnl

15 db.

15,000 ohms to mu}xim fine ..

n primary.

A-10 Line to Grid

Muitipie line to 50,000 ohm grid.

" A-18 Plate to Two Grids

15,000 ohn;,s to 80800 ohms, primary and

e T8

th spli

o

B A 20 Mlxlnz Yranmrmer

line for mixing

mikes, Hnes etc

Esr0art =00,

A-26 P.P. Plates to Line

Fo,ooo ohms plate to plate, to multiple
ine.

marvaeve

13- -~ 01 Line to Grin

s o8

} ... Bimary 50, zowzso 500/600 ofims {0

50,000 oh

.-0-6 Plate to Two Grids

. 15,000 ohms to 95,000 chms C.T.

SRR Er T e

P s [T 5 SR M S _ 08 Plate (DC) te Line

F \ 8 — Pﬂmgg 15,000 ohms, Secondary 50,

L L =+ 00/600.

H i B T A o .
=T [T IO pe i R

N 8:14'30; 7 Lind 10 6rid

M > ----- Primary 200 ohms, Secondacy 5 megohm

5 v.d Lok fur mvke or lme io L d

50, 200 250, 500,600, etc.)

&ﬂd o trle

CASE
Length. 318~ 4-7/16~ 5 13/16
Width....2%"” 3%"

Height _314* 4-3/16” 4 -11/16

Ls-1  LS-2 1S3

Unit Wt.3 Ibs. 7.5 Ibs. 15 Ibs.

OUNCER CASE
Diameter
Helght _..
Unit Weight

UNITED TRANSFORMER CO

150 Varick Street, New York 13, N. Y, EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES; “ARLAB




G-E TUBE QUALITY
SHOWS IN SUPERIOR
DESIGN DETAILS

HEY'RE special, the 4 slots that G.E. puts in the mica
I spacers of 12AY7 twin triodes. The slots act as
barriers to plate-to-grid leakage, which can cause that

banetul “egg-frying” noise in audio amplification. EXAMPLE:

You get a quiet tube in the 12AY7 because G-E 12AY7 "““'I Hed
. . . spacers are siofte

designers made sure that every part is engineered | P

.- K . N 3 against plate-to-

for low microphonics. As with all General Electric grid leakage.

tubes, 12AY7 high quality isn’t merely determined,
by tests—instead, it starts at the drawing-board,
is a product of many G-E design features
that join to assure optimum performance.

See the 12AY7 at your G-E tube distributor’s!
Buy G-E tubes for every ham requirement!
You can be sure your needs will be met by
efficient types designed-in-detail for their jobs!
Tube Department, General Electric Company,
Schenectady 5, New York.

® Low noise level of G.E.’s
| 12AY7 enables this 2-stage
T swro R s

HiGH e , amplifier to boost speech in-
IMPEDANCE 05 AUDIO . . . .

MKE ouTPUT put with 2 minimum of hum
| and hiss. Build the device
on a turret-type socket . . .
it will take up only 1 square
inch chassis space!

CQ eoo CQ e ¢« ¢ Have you nominated your Edison Award candidate ?
Letters must be postmarked not later than January 3, 1955. If you haven't selected your
candidate, please do so soon—then prepare and mail in your nominating letter.
Instructions were given on this page in September. Trophy, gift, and national
acclaim will go to the amateur who has rendered outstanding public service in 19541

GENERAL ELECTRIC

166-1B6



ENGINEERING NOTES

GENERATING
SSB SIGNALS

‘The actual generation of the single sideband signal
is perhaps the most important part of a SSB trans-
mitter. In designing this part of the circuit, careful
consideration should be given to the hand width of
the signal gcnerated. Without careful design, this
band width can be much greater than would be ex-
pected and can cause considerable adjacent channel
interference on both sides of the desired signal. The
niost desirable performance characteristics of an SSB
gencrator would be the ability to generate the desired
sideband, completely suppress the undesired sideband
and suppress the carrier. Practical design permits sup-
pressing the undesired sideband and carrier by more
than 40 db. Following is a discussion of one way that
these performance characteristics may be obtained.

The block diagram bclow shows a “filter” type
single sideband gencerator.

SUPPRESSED SUPPRESSED
CARRIER CARRIER
.
AuptO ; !
BALANCED , l
g o T FILTER |
fW—)[EH MOGULATOR PEn Lrer s
SIDEBAND 3IDEBAND

It shows how the audio and RF signals are combined
in the balanced modulator and how the filter rcmoves
one sideband. If the balanced modulator is properly
adjusted, the carrier can be reduced 40 db or more.
Care must be taken in the design of any balanced
modulator in order to prevent the RF output from
coupling around the balanced modulator and heing
re-inserted in a later stage. This undesired coupling
can. be caused by stray capacitive coupling or by
coupling through common power leads. Unwanted
coupling around the balanced modulator will not al-
low complete suppression of the carrier.

‘The output of the balanced modulator contains

COLLINS RADIO COMPANY o cedar Rapids, lowa

261 Madison Ave.
NEW YORK 16

1930 Hi-Line Drive
DALLAS 2

both sidebands and has the RF carrier suppressed.
All the modulation components passed by the audio
amplifier will appecar as sidcbands in the output of
the balanced modulator. In order to limit the trans-
mitted bandwidth to only that required for a satis-
factory communications circuit, it is nccessary to re-
strict the passband at some point in the transmitter
circuitry. This is most easily done by the filter follow-
ing the balanced modulator. This filter is required
to do several things. (1) It should pass the desired
sideband. (2) It should limit the bandwidth of the
desired sideband to that required for an intclligible
communications circuit. (3) It should provide ade:
yuate suppression to the undesired sidecband. {4) It
should provide some attcnuation to the carrier fre.
quency. The Collins Mecchanical Filter Type 455C-31
will satisfy the above requirements. It provides a
transmitted bandwidth of 3100 cps. It does not xe
quire the usc of any additional audio bandpass filters
It provides at least 60 db of attenuation to the unde
sired sidecband. No manual adjustments arc required
to maintain this attenuation. It will provide between
12 and 18 db of attenuation to the carrier frequency.
thereby reducing the requirement for a high degree of
carrier balance in the balanced modulator.

The principal advantages of the filter type single
sideband generator are its ability to maintain its per
formance characteristics indefinitely; there are nc
controls, such as the critical ones required hy some
systems for RF and audio phasing, to get out of ad
justment, and there are no critical phase shifting o
audio bandpass networks required. Optimum perform
ance can be easily provided with a Mecchanical Filte
exciter. When operating $SSC, we should make sure
that we are utilizing the advantages offered by the
system and that we arc operating with a single side
band, with the carrier suppressed.

|

2700 W. Olive Ave.
BURBANK

s
A4

COLLINS RADIO CO. OF CANADA, LTD., 74 Sparks Street, OTTAWA, ONTARIO
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Now is the time for all good Hams to
have the pleasure of receiving one of
the world’s finest gifts—a genuine
Hallicrafters.

Brand New and very much wanted—
Model HT-30 Single Sideband AM
and CW Transmitter/Exciter.

o Highly stable VFO with full 100:1
ratio gear drive system built-in,
calibrated in ke.

o Stability comparable to most crys-
tals .009%,.

o Full band switching.

e Ample gain for 55 db microphone.
Hum and noise 40 db down.

o Full 50 watt peak power output.

o Complete built-in metering.

o Unwanted sideband at least 40 db
down.

¢ Undesired beat frequency down 60

db or more.

Stable 50 ke filter system.

T. V. L. suppressed.

Provisions for coaxial output fitting.

Built-in veoice control ecircuit with

' bias switching for final amplifier.

e AM—CW—SSB—19 tubes plus

voltage regulator and 2 rectifiers.

Model HT-30O
Comimng Sooxn

|

W. . ;

£33 119N YT RITIEY
i

:Jghallicraf’rers

Chicago 24, lllinois

In Canada:

THE HALLICRAFTERS COMPANY
Don Mills Road

Box 27, Station R

Toronto 17, Ontario, Canada
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" PETERSEN RADIO COMPANY, Inc.
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Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in each Section.
Radioclub reports are also desired by SCMs for inclusion in OST. ARRL Field Organizationstation appointments are
available in the ureus shown to qualmed l.eague members. T hese include ()Rb. OES, OPS, O0 and OBS. SCMs aiso desire
applications for SEC, EC, RM and PAM where vacancies exist. .4/l amateurs in the United States and Canada are invited

to join the Amateur Radio Emergency Corps (ask for Form 7).

ATLANTIC DIVISION

Kastern Pennsylvania

Maryland-Delaware-D. C.

Southern New Jersey
Western New York
Western Pennsyivania

W3BIP
W3EQK
’ZBG

w3 NI CD

W. H. Wiand R D 1, Box 300
Arthur W. Plummer 3804 Rexmere Road
Herbert C. Brooks 800 Lincoln Ave.
Edward (-rl?f 8! Kmlx St.

_ CENTRAL DlVlSlON

lilinois
Indiana
Wisconsin

WOVIX
WIBK
WORQ

¢silbertsville
Baltimore 18, Md.
Palmyra
Tonawanda
Sharpsville

(yeorge Schreiber 239 S, Scoville Ave.
George H. Graue 824 Home Ave.
Reno W, Goetsch 020 S. 7th Ave.
DAKOTA DlVlSION’

North Dakota
South Dakota
Minnesota

Oak Park
Fort Wayne 6
Wausau

Earl Kirkeby >. Q. Box 12
i 1900 Souv.h Menlo Ave.
1611% K. Lake St.
DELTA DlVlSlON

Arkansas
{.ouisiana
Mississippl
Tennessece

rayton
Sioux Falls
Minneapolis 7

Owen G. Mahaff
Fhomas J’ Morzavl ;421 Beaulieu St.
1863 So. Wellington St.

Kentucky
Michigan
Ohio

Springtown
New Orleans 20
({’rystal Springs
Memphis

Harry C. Simpson
Robert k.

Fabian '
John E, ¢

Dr. . R. Cortese

(‘REA'[I:i {HAKES DIVISION.
McA.Ihater RFD 1
2972 Clague Rd.

f&aatern New York

C. & Long island

Northern New Jersey

531 (‘entgdl A}/e , (Kentucky side)

Williamson, W. Va.
Bridgman
Cleveland 26

HUDSON DIVISION
Stephen J. Neason 79

Carleton {.. Coleman )
Lloyd H. Manamon 709 Seventh Ave,

lowa
Kansas
Missouri
Nehraska

Wepr
WaICV

Troy
l-ast Hampton, L. I.
Asbury Park

MIDWEST DIVlSlON
William G, Davis 3rd S
Earl N. Johnston 0624 Rooscv 1t

Clarence I.. Arundale 1048 bouth Jeﬁ'erson Ave,
Floyd B. Campbell 203 W, St.

NEW FNGLAND DlVlSlON

Connecticut |

Fastern Massachusetts

Western Massachusetts

New Hampshire
Rhode Island
Vermont

Mitchellville
‘Topcka

Springheld 4
North Platte

Milton E. Chaff 53 Homesdale Ave.
Bernard Seamon 73 Middle St.
bmnk L. Baker, jr. 91 Atlantic St.

ur Zavarella 1702 Mam St.
HaroldJ Preble Route 4
Merrill D. Randall #2 Bungalo, Girard Ave,
Robert L. Scott 108 Sias Ave,
NORTHWESTERN DIVISION.

Oregon
Washington

KL7AGU
W7IWU
WICT
W7IBUS
W7FIX

Southington
Wiscasget
North Quincv 71

C oncnrd
Newport
Newport

Dave A. Fulton Box 103

Alan K. Ross 2105 Irene St.

l.eslie E, Crouter 608 Yellowstone Ave.
John M. Carroll P, O. Box 706
Victor S. Gish $11 Fast 71st St.
PACIFIG DIVISION

Hawaii

Nevada

Santa Clara Valley
East Bay

’\ n Francisco

Savramento Valley
\m Joaquin Valley

KHO6KS

Anchorage
RBoige
Billings
Pendleton
Seattle 5

nmes E. Kecter 3459 thawalu Dr.
Ray T. Warner 539 Birch S

R, I’aul Tibbs 1946 Hanml \Vay
Guy Black 1546 Spruce St.
Walter A. Buckley 36 Colonial Way
Harold L. Lucero 1113 Elinore Ave.
Edward L. Bewliey 421 East Olive St.
ROANOKE DIVISION

Honolulu 17
Boulder City
San Jose
Berkeley 9
San Francisco
Liunsmuir
Turlock

North Carolina
South Carolina
Virginia

West Virginia

W4KX
W3EQQ

( harles H. Brydges 3246 Sunset Drive
Hunter Wood 1702 North Rhett Ave,
lohn Carl Morgan Merrimans Lane
Albert H. Hix 1013 Belmont St.
_ROCKY MOUNTAIN DIVISION.

(olorado
Ltah
\Wyoming

WaCDX
WI7UTM
W7PKX

(Charlotte
North Charleston
Winchester

Forest Hills, Charleston 4

1945 Kearny

Flo 165 East 4lh North
Wallace J. Rm.er 0. Box 797
SOUTHEASTERN DlVlSlON

|~ Alabama

Kastern Florida
Wostcrn Florida
Georgl

W:
West lndnes (Cuba-P.R.-V.I.) KP4DJ

(*anal Zone

KZ3SRM

Lenver
Bountiful
$Sheridan

joe A. Shannon
lohn W. Hollister 3809 Springfield Blvd.
1003 E. Blount St.

lidward J. Collins
226 Kings Highway

George W. Parker
William Werner 563 Ramon Llovet

Roger M. Howe Box 462
SOUTHWESTERN DIVISION.

— Los Angeles
Arizona

San Diego
Santa Barbara

wWovYV
WILVR
WGOLRU
W6ioX

“Cattondale

acksonville
ensacola
Decatur
Urb, Truman,
Rio Iiedras, P. R.
Balboa Heights, C. Z.

Howurd C. Bellman

Albert Steinbrecher

Don sStansifer 4427 Pescadero §
Vincent }J. Haggerty 1017 Indio Muerto St.

Los Angeles 42
Tucson

San Diego 7
Santa Harbara

Northern Texas
(Okiahoma
Southern lexaa
New

WS]
\’VﬁR
WSF, {IF
WszZ

Maritime
Ontario
Quebec

Alberta 3
[?rilt‘ish Columbia

Saskatchewan

VEIOM
VE3IA
VE2GL
Vl' oM

#* Official appointed to act tempoﬂy in the absence of a regular official.

WEST GULF DIVISION

T. Bruce Craig 1706-27th

Dr. Will G. Crandall Staw Veteranu Hospual

Dr. ( harles Fermaglich 618 dical Arts Bldg.
. Merton Sayre 025

I.ubbock

Sulphur

Houston 2

New Mexico Military
Institute, Roswell

— CANADIAN DIVISION
h. 104 Preston St.

G. Eric 16 F-.meralcl Crescent

Gordon A, Lynn K.R. No. 1

10706-57th Ave.
981 West 26th Ave.

”86 Rutland St.
1044 King St.

Sydney ‘1. Jones
ter McIntyre

Leonard E. Cuff
Harold R. Horn

Halifax, N. S.
Burlington, Ont.
Ste. Genevieve de
Pierrefonds P.
Edmonton, Alta,
Vancouver. B.C
b3 [a.mcn
Saskatoon




ne gift that will surely bring real pleasure
A throughout many years—a genuine Hallicrafters—
because the name means so much to anyone who
is just beginning or one who has devoted many years to amateur radio.

As ideal for this giving season may we suggest
the BRAND NEW Hallicrafters SX-96

Model SX-96 SELECTABLE SIDEBAND RECEIVER

Covers Broadcast 538-1580 ke plus three S/W 1720 kc—34 Mec.

Precision gear drive dial system.

Double conversion with selectable crystal controlled second oscillators
Selectable side band reception of both suppressed carrier

and full carrier transmissions.

Highly selective 50 kc I. F. system.

CW operation with AVC on.

Delayed AVC.

Calibrated bandspread—‘‘S” meter—double superhet.

10 tubes, 1 rectifier and voltage regulator.

hallicraf’rers

Chicage 24, lllinois

In Canada:
THE HALLICRAFTERS COMPANY - Don Mills Road « Box 27, Station R * Toronto 17, Ontario, Canada

Iy

||||

Model SX -6

I FJ[}Hm RHMF. r‘”'"“” NTE))




THE AMERICAN
RADIO RELAY

LEAGUE, e,

is a noncommercial association of radio amateurs, bonded for
the promotion of interest in amateur radio communication and
experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraternalism and a high standard of conduct.

It is an incorporated association withaut capital stock, chartered
under the laws of Connecticut. lts affairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors. The League
is noncommercial and no one commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on its board.

"Of, by and for the amateur,” it numbers within its ranks practi-
cally every worth-while amateur in the nation and has a history of
glorious achievement as the standard-bearer in amateur affairs.

Inquiries regarding membership are solicited. A bona fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station ‘and knowledge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs.

All general correspondence should be addressed to the adminis-
trative headquarters at West Hartford, Connecticut.

Past Presidents
HIRAM PERCY MAXIM, WIAW, 1914-1936
EUGENE C. WOODRUFF, WBCMP, 19361940
GEORGE W. BAILEY, W2KH, 1940~1952

Officers
President « « « « « « + . « GOODWIN L. DOSLAND, W@TSN
Moorhead, Minnesota
First Vice-President . . . . . WAYLAND M. GROVES, WSNW
P.O. Box 586, Odessa, Texas

Vice-President . . . . « « « FRANCIS E. HANDY, W1BDI
38 La Salle Roud Waest Hartford, Connecticut

Vice-President . . , . « + + PERCY C. NOBLE, W1BVR
37 Broad St., Wesfﬂeld Massachusetts
Secrefary « . . . . « . A. L BUDLONG, WIBUD
38 La Salle Road Wesf Hartford, Connecticut

Treasurer . . « . + « « s+ » DAVID H, HOUGHTON
38 La Sulle Road West Hartford, Connecticut

e o e o s

General Counsel . . « . . . . . ... .. PAUL M. SEGAL
816 Connecticut Ave,, Washington 6, D.C.

Technical Director . . . . . . . GEORGE GRAMMER, W1DF
38 La Salle Road, West Hartford, Connecticut

Technical Consvltant . . . . . . . PHILIP S. RAND, W1DBM
Route 58, Redding Ridge, Connecticut

Assistant Secretaries:
JOHN HUNTOON, WilvQ LEE AURICK, WIRDV
PERRY F. WILLIAMS, W1UED
38 La Salle Road, West Hartford, Connecticut

DIRECTORS

Canada
ALEX REID. .. . . iiienenans VIE2BE
240 Loguu Ave.,St, Lambert, P. Q.
v'ice-Director; Reginald K, Town A
2879 Graveley #t., Vancouver 6, B, C.

Atlantic Division
GILBERT 1., CROSSLEY. ............. W3YA
Dept. of F.I2,, Penna. State University
Atate College, Pa.
1 fce-[)tuclor C'harles O, Badgett........ W3LVF
725 Garden Road, Glenslde, Pa.

Central Division
W ESLEY l" M ARRINER
N. Galena Ave., Dixon 7, Tll.
v ica-erecmr Harry M. Matthews...... wouQT
Box 1195, 8pringneld, Il
Dakota Division
ALFRED M. GOWAN. .............. WOPHR
1012 South Willow Ave., b‘loux fealls, 8 D.
Vice-1trector: Forrest Bryant. .. ........ WAFDS
6GR40 Harriet Ave., anenpolls, Minn,
Delta Division
GLEORGE H. STEED.
1912 Beech 8t., Pine Bluft, Ark.

Vice-Director: George 8. Acton. ........ W5BMM
Plain Dealing, La.

W5BUX

Great Lakes Division
JOHN EI BRABB.................... wsspr
8 Ford Uldy., Uetrolt 26, Mich.
Hce—l)lretmr Robert 1 aviS. . ... WREYE
247 Highland A\e , Balem, Ohlo
Hudson Division
GIORGLE V. COOKE, JR.
&k-31 239 Bt., Bellerose 2, N, ¥.

Hm-[)lretlnr ‘I'homas J, Ryan, §r....... W2NKD
I0R2 Anna St., Ll.lznbcﬂ|4 N. J.

Midwest Division
WILLIAM J. RCHMIDT
306 8. Vassar, Wichita, Kansus
Vice-Diirector: James i5, MceKim........ WoNMVG
1404 8. Tenth, Salina, Knnsas

New England Division

PERCY C. NOBLE.................. WIBVR
37 Broad St., \Vesmeld Musy
12 lre-l)irfcmr Frank l. Baker, jr......... WIALP

1 Atlantlc St., North lzulncy 71, Mass

Northwestern Division

R. REX ROBERTS. ... ... ... ..., W7CPY
R37 Park lllll Drl\ L,, Bllllngs, Mont.
Vice-Director: Karl W. Welngarten. ... ... w7BG

3219 N. 24th 'wt 'I‘acnmn7 Wash.

Pacific Division
RAY I, CORNELL
909 Curtis 8

V"ice-Director; Harry M. Engwicht
770 Chapmun, Sun Josp 26, Calif.

Roanoke Division

P, LANILR ANDERSON, JR........ wanwna
428 Maple l.ane, Danvllle, Va,
V4ce-Director: (ius M, Browning......... W4BPD

ng
135 Broughton 5t., §. k., Orangeburg, 8. C.

Rocky Mountain Division

CLAUDLE M. MAER, JR............ .. WHIC
740 Lafuyette St., Denver, Colo.

V"{ce-Director:

Southeastern Division

JAMES P H()R\' JR, . W4ZD
25 Fimt Ave., N.1., Atlanta, Ga.

Vi lce-l)trecmr Randall £, 8mith......... W4DQA
902 Plaza Court, Orlundo, Fla.
Southwestern Division

JOHN R.GRIGGS. ........c.0.00ceeaen WEK

3661 Buckingham Rd., Los Angeles 8, k ‘allf.

Vice-Director: Walter R. Joos. ......... WBIKA

1315 N. Overhlll Drive, Inglewood 3, Callt,
West Gulf Division

A, DAVID MIDDELTON ......cv0vens WwsCA
9 Kay Road, 'I‘Uems, N M.
V'ice-Director: Carl C. Drumeller. . ...... WSEHC

5524 N.W, 58th 8t., Oklahoma City 12, Okla.,



“It Seems 10 Us...”

TECHNICIAN PRIVILEGES

By decision of the ARRL Board of Direc-
tors, the League has filed with the Federal
(CCommunications Commission an endorsement
of its proposal to open the 50-Mec. band to
Technicians, and opposition to its proposal to
open the 144-Me. band to those licensees. Our
correspondence indicates a lack of understand-
ing on the part of many amateurs as to why
the League has assumed what appears to them
to be contradictory viewpoints.

We think the difficulty arises from a mis-
understanding of the Board’s basic objective
in this whole matter. The objective is increased
occupancy of the 50-Mec. band - especially by
newcomers. Two years ago the Board, in the
course of its annual survey of our affairs, noted
with concern a decreasing interest on the part
of newcomers in the 50-Mec. band, potentially
one of our most valuable. At that time, in an
endeavor to correct the situation, the Board
voted to ask FCC to permit Novice licensees
to operate on 50 Me., in addition to the other
Novice bands. It was hoped this would result
in the desired newcomer interest in a mighty
fine, but lately neglected, segment of our
amateur territory.

However, this year FCC turned down this
proposal, basing its decision largely on concern
that because of the adjacency of the band to
TV channels, serious TVI problems might
result, inasmuch as FCC felt the Novice could
not be expected to have experience and tech-
nique to cope successfully with such problems.
The problem of 50-Mec. occupancy still re-
mains, however, and continues very much in
the minds of many amateurs, both on the
Board and in the field. Recently, as a result of
suggestions by Directors (‘rossley and Middel-
ton, bused on a petition filed with FCC by
W5FXN, the Executive Committee carefully
examined the possibility of the Leugue also
proposing to FCC the opening of the 50-Me.
band to Technicians, on the basis the Tech-
nician licensee meets the standards which FCC
had indicated it felt the Novice did not.
Again, the objective was primarily one of
increased occupancy of that band, and the
League agreed the proposal was a wise one in
the long-term interests of the amateur service.
During this process FCC separately initiated
action on the W5FXN petition. The League’s

established view, then, was in support of the
Commission proposal.

But the Commission additionally proposed
that 144 Mec. be also opened to Technicians.
This matter the Executive Clommittee then
ulso examined carefully. The Clommittee could
not agree to the Clommission’s supporting
statement, that “The Technician’s value to,
and participation in, civil defense communi-
cations through the Radio Amateur Civil
Emergency Service would be econsiderably
enhanced. . . .”” This is for the reason that
under the rules Technicians holding RACES
permits can alrcady operate in the 50-Me.
civil defense segments (or such segments on
any amateur band), under RACES licensing.
The Commission’s proposal therefore does not
appear to offer any practical advantage over
present rules in extending the privileges of
Technicians for civil defense participation.

More important, it was felt that opening
144 Me. to Technicians would completely
negate the action in opening 50 Me. for their
use. If both proposals are wulopted, where will
the Technicians drift? Why to 144 Me., of
course, where there is considerably greater
occupaney aud considerably greater variety of
available equipment, both ready-made and
surplus. There are on 144 Me. more people to
talk with, and the gear for that band is a sim-
pler matter. (Under the same circumstunces,
isn’t that where you would go?)

The fact is that the League’s aim in pro-
posing 50 Mec. for Technicians, and in opposing
144 Me., is to accomplish, by regulation,
greater occupancy of the 6-meter band. Ama-
teurs of other classes simply have not made
anywhere near as much use of 50 Me. as can
be made. While the League and QST have used
every means we can think of to promote and
encourage occupancy there, it hasn't worked
out to the extent it should in our long-term
interests. Particularly since the advent of the
Novice Class license, which allows the new-
comer to use part of the 144-Me. band, use of
50 Me. has been declining steadily. This, we
believe, is largely due to the absence of hegin-
ners on the lower frequency. Thousands of
Novices have broken into the game on 144 Me.
When they graduate to (ieneral Class the great
majority of them stick with 144 Me. for their
v.hf. work. To maintain its position, or to



develop more oceupancy, any band must have
1 steady influx of beginners. The 50-Me. band
has gotten almost no new blood in the last few
vears. To open it to Technicians would aimost
surely help correct this situution.

For these reasons, then, the League view is
that Technicians should be permitted on
50-Me., #s a means of obtaining greater
oceupancy and contributing to knowledge of
propagation techniques at that order of fre-
quency, but that Technicians should not be
permitted simultaneous use of 144 Me. because
1t would completely nullify the primary 50-Me.
objective.

OUR COVER

Almost four decades of goud-fellowship has
been written into the logs of amateur stations
around the world since Harry R. Hick, 1ESS, a
young but cnterprising “spark’” ham, created
the cover design for May, 1916, ST (sce repro-
duction on page 42 of our October, 1954, issue).
Since that time, “IIRH"” has been QST’s senior
draftsman and illustrator. We think it especially
fitting, therefore, that during this holiday season
Harry once more give of his talents, to help
all of us at IHgq. wish all of you . . .

A VERY MERRY CHRISTMAS!

(et
25 Years Ago }

this month
B

December 1929

. . 8T now is fourteen years old and ARRL President
Maxim's editorial looks back over the bustling vears ax
well as forward to a bright future for amateur radio.

... “I'ne Ningle-Clontrol Transmitter,”” by Cicorge
(irammer, is an encouragiugly simple and cffective one-
tube set employing the Type UX-210.

. . . Incorporating several new and novel ideas, " The
Receiver at WIAOF,” by H. C. Wing and QST Assistant
kditor Clark C. Rodimon, is of universal interest.

. . . Paul C. Oscanyan, jr., gives details on his obscrva-
tions of ** Arctic Auroral Radio Interference'’ made while on
an expedition to Greenland in 1927-1928.

... The UY-227 as a detector, push-pull antennas, a
capacity bridge, and r.f.-choke notes are subjects that make
up an interesting kKxperimenters’ Section.

... The East Orange, N. J., station of D. C. Akers,
W2FL, is featured in the last of a QST series depicting
up-to-date amateur station installations.

... ARRL Becretary Warner defines the scope and ac-
tivities of the newly forned international technical consult-
ing committee iu * The Amateur and the C.C.L.R."”

. . . '“Amateur Radio and the National Air Races," by
Harry A. Tummonds, W8BAH, acknowledges humdom’s
contribution to the recent (leveland classic’s success.

... WIAOZ's closing station was the occasion for
‘*Seventy-One Rounds,”" a farewell-party rag chew which
lasted thirteen hours and included 71 stationa.

... "“Coming Operating Activities,” enumerated by
. E. Handy, includes announcements of two upcoming in-
ternational message-handling contests.

. . . In addition to overseas sucieties reports, in IARU
News we lind (46ZR's interesting tabulation of ** best times "
for Europe-U. 8. A. 20- and 40-meter QSOs.

... Among the usual voluminous information to he
found in Communications Department pages is a listing of
reported ** high-quality " and ** prehistoric” signals heard.

10
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During the November elections, New York
City members of the V.HL.F. Teletype Society
once more established amuateur radioteletype
circuits to report New York State election returns
to broadcast station WNYC. Reports from up-
state counties were rclayed on 80 meters via
W2EFU, W2BO, W2BTV, K2AVK, W2AEE,
W28Z, W2JNM, W2SRB and K2DVC, the net-
work organization of Vin Kenney, W2BGO, com-
munications officer, New York State (ivil De-
fense. Reperforating this information on tape at
the control center and retransmitting immedi-
ately to the radioteletype printers in the New
York Municipal Building, via a 2-meter link,
were operators W2QGII, W2VVP, W2LYZ, and
W2BGO. Operators W2AKE and W2BFD han-
dled the WNYC end. In spite of difficult 80-meter
conditions and snowstorms upstate, there was
such expeditious handling of the returns that all
amateurs participating were warmly thanked by
officials for the good service provided.
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QINCE the war many countries of the
' world have set up currency restric-
tions which either prohibit the sending
of money outside their boundaries or
make it practically impossible. This has
meant that hundreds of amateurs in
other lands do not normally have the
opportunity to renew their ARRL mem-
berships and receive QST regularly. The
situation is made more acute by the
devaluation of many foreign currencies,
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for many of those who formerly were {ﬁ
just barely able to get together the nec-
essary American dollars now find it $
utterly impossible to do so. i
At the end of the war ARRL did in {}
numerous instances grant membership ¢
and QST to prewar members overseason &

a credit basis; but of course we couldn't
carry membership-subscriptions on that
basis indefinitely and, in practically all
cases, we have been regretfully obliged
to discontinue these arrangements. It
nceurs to us that perhaps American
amateurs and club groups might again
this year wish to make a *‘care'’ package
wift in the form of QST for Christmas, as
many have done regularly in recent
years. If it’s something you’d like to do,
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we'll be glad to make necessary arrange- %
ments. The foreign membership dues are gﬁ
$5. If you have a particular DX buddy ¢
in mind, give us his name — and com~ 3
vlete address. If you have no apecial {3
name, we can arrange to apply your re- g
mittance to & metmbership-subscription §

’5;._} for a foreign amateur who cannot send
% his own money but wishes to renew.
N We'll let you know what amateur we

£ select. And of course we'll send the re-
) cipient of your gift an appropriate noie

Q to tell him who his American patron is.

N Address ARRL, 38 La Salle Road, West

Hartford 7, Connecticut.
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40 Watts on the 7- and 21-Mc. Bands

A Two-Band Rig with a Two-Band Antenna

BY LEWIS G. McCOY,* WI1ICP

e A simple 7- and 21-Mc. combination
makes rcal good sense for the Novice
when it is combined with a two-band an-
tenna for the same range. tlcre is a 40-
watt transmitler for these two bands,
using inexpensive components and a
mecthod of construction that should
avoid any TVI troubles.

aE problem of TVI i« not usuully very serious
Twhen one is operating in the 3.5- aud 7-Me.

hands, but on uny of the higher buuds it can-
not be disregarded except in a few rare cases.
Anyone planning to operate in the 21-Me. band
should realize that the 3rd and 4th harmounics
from his transmitter fall in Channels 3 and 6,
respectively. The transmitter should be enclosed
in a shielded box to keep thesc hurmonics from
being radiated. The transmitter described here is
built on u chassis bottom plate, and the chassis
proper is used as a shielding case. This is an ex-
tremely simple method of construction and al-
fords easy access to all of the parts.

As indicated by the title of the article, the
transmitter operates on the 40- und 15-meter
bands. An output circuit is provided that will
work into any low-impedance line or into an
antenna coupler, but we recommend using a half-
wave 7-Mc. antenna fed with couaxial line. The
transmitter will work nicely into this antenna

* Technical Assistant, QST

Iront view of the complete unit.
‘I’he black squares between the two
knobs on the left and below the knob
in the center are the shorting plugs
used in the 21-Mec. porition. Note the
holes in the top and side of the chassis
box that furnish the necessary venti-
lation for the rig. The power supply
ia on a separate chassis holted to the
rear wall of the r.f. unit.
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system on either 7 or 21 Me., without any addi-
tional coupling circuits.

The Circuit

The circuit diagram of the transmitter is shown
in Fig. 1. A 6CL6 grid-plate type oscillator drives
4 6BQ6-GA amplifier. Either 80- or 10-meter
crystals can be used in the oscillator. If 3.5-Mec.
crystals are used for 21-Me. operation, the oscil-
lator output will be on 7 Mec. and the amplifier
must triple in frequency to give output in the
21-Mec. band. This will result in considerably less
output than if 7-Mec. crystals were used and the
tripling took place in the oscillator. However, it
should be pointed out that excellent contacts can
be made with low power when the band is “open.”

To change bands from 7 to 21 Mc., turns on
the oscillator plate coil and the amplifier plate
coil are shorted out by small jumper plugs.

A 0-1 milliammeter is connected as a volt-
meter and the grid and cathode currents of the
6BQ6-GA are checked by measuring the voltage
drop across R4 in the grid circuit and R in the
cathode circuit. The double-pole double-throw
toggle switeh, Sy, is used to switch the meter to
either circuit. When R4 is in the meter circuit, the
full scale reading is approximately 10 ma.; when
R4 is switched in, full scale reading is about 200
ma.

In addition to the shiclding, cxtra TVI pre-
cautions were taken by installing ("1 and C2o to
by-pass the power supply leads and Cy at the key
juck to by-pass the key leads. On-the-uir tests

11



OSCILLATOR

AMPLIFIER

showed that these precautions were sufficient for
even weal-signal areas.

A single-pole double-throw switch, S, is used
to ground the xcrecn of the amplifier tube during
tune up, protecting the tube against dumage.

Construction

It may bhe that local suppliers don’t stock
aluminum bottom plates. If such is the case, most
of the larger mail-order houses curry them as
regular stock. Another source is u local sheet-
metal dealer. A 7 % 12-inch aluminum plate is
obtainable for less than one dollar.

The various components ure luid out on the
plate as shown in the photograpb. There is noth-

o 334 f1. o 33"t ~
s inner-F—<Duter
Cond. Braid

RG59/U (75-ohm) COAX
Any Length

7 RCA Type
Phono Plug

Fig. 2 — I)ra\unx of a coax-fed 7-Me. dipole antenna.
‘The 67-foot length is figured from end to end. The two
or three inches of wire needed to secure the antenna to
the insulators is negligible in the over-all performance of
the antenna. The end of the coax that attaches to the
center of the antenna is made up by separating the outer
braid from the inner conductor, far enough back to allow
connections to the center insulator. The point where the
braid enters enax covering should be weatherproofed by
using black vinyl clectrician’s tape. Ordinary friction
tape can be used but the joint should be coated with
Glyptol or fingernail polish. An RCA phono plug is
used at the transmitter end of the coax.

12

Fig. | — Circuit diagram of the two-band rig. For
additional information about components see the shop-
ping list information given elsewhere in this article.

¢

ing critical about the layout, but remember to
provide a half inch of clearance around the edge
so that the completed unit will fit into the chassis
box. Mounting holes for the tube socket brackets
should be measured with the tubes in the sockets
to take care of the clearance problem.

The 34-inch stand-offs that support. the coils
are mounted exactly two inches apurt. The cryvs-
tal sockets, Jy and Ja, which accommodate the
300-ohm line shorting plugs, are mounted be-
tween the coil stund-offs.

Four holes, large enough to take No. 6 sheet-
metal screws, are drilled at the four corners of the
plate and in the chassis box. In areas where one
is likely to encounter T'VI, the plate should be
fastened to the box with screws set not more than
three inches apart, to insure tight shielding.

‘The power supply is mounted on a3 X 5 X
7-inch chassis which can be bolted to the back of
the chassis box. Leads from the power supply are
brought through the box wall to a two-terminal
tie point.

Wiring

The power supply is wired first. In the supply
shown in the photographs, the transformer power
leads come off the bottom of the trunsformer. A

14-inch hole will be lurge enough to pass all the
leads. The two by-pass condensers, (o1 and Clay,
should be mounted at the point where the 115-
volt. w.c. line enters the supply. Two leads uare
brought through the side of the power supply
chassis to a two-terminal tie point mounted inside
the chussis box. (ne lead is the B-plus and the
other the *“hot” side of the 6.3-volt heuter line.
Both of these leads are by-passed to chassis
ground at the two-terminal tie point by (‘19 and
C'v0. B-minus and the other side of the 6.3-volt
line is the common ground connection obtaincd

QST for



by bolting the two chassis together. Yowever,
three leads arc brought from the two-terminal tie
point to the transmitter bottom plate, the B-plus
leads, the 6.3-volt lead, and a ground lead which
connects the chassis box to the plate.

After the heater and dial light circuit is wired,
the rest of the transmitter, starting with the
oscillator circuits, is wired.

The oscillator and amplifier plate coils, 7,; and
Lo, consist of 22 turns of Barker & Williamson
No. 3015 Miniductor stock. These coils are avail-
able in three-inch lengths and one length will be
sufficient for both Ly and Ly. L, the output link,
is 21 turns of No. 3011 Miniductor stock.

The coils Ly and Le wre mounted in the follow-
ing manner: A coating of Duco cement is applied
to the euds of one of the coils’ insulating strips.
A soldering lug is then laid in the cement, with
the large hole of the lug beyond the end of the
insulating strip. The eccment is allowed to dry and
then another coat is applied.

The coils can then be mounted with !j-inch
$5-32 screws on the 34-inch stand-offs. The oscil-
lator plate coil is tapped down 4 turns from one
end. The 3rd and 5th turns are bent in to allow
access to the 4th turn. The tap is connected to one
side of the two-prong socket and the other side
of the socket is grounded The same procedure is
followed with Lo except that the tap is on the 6th
turn. The 300-ohm line plugs are used for shorting
the unused sections of the coils when operating on
21 Mec. The plugs are made up by simply inserting

a piece of hure wire through one pin of the plug
and out the other and then soldering.

The link Lj is slid inside L2 and held in place
by a small piece of cardboard or paper. Be sure

RG-59/Y
COAX

Fig. 3 — This drawing shows the method of conncet-
ing and supporting the coax at the center of the antenna.
Because of the weight of the feed line, the coax should
he looped over the insulator and then taped. This will
take the strain off the conductors. The outer conductor
should be separated from the inner conductor for a
length of several inches. This will provide enough length
for a drip loop.

that the link is positioned so that it doesn’t short
to [42‘

Operation

Before turning the transmitter on, carefully
check the wiring job to make sure no mistakes
were made. Plug a key into the key jack, leaving

This view shows the completed transmitter., The two-terminal tie point for the leads from the power supply
is seen on the left side, inside the chassis box. The metal shield for the oscillator tube is not shown but should be

put over the tube for actual operation.

The input circuit of the 6BQ6-GA is shiclded from the output side by means of a metal plate which can
be made from a picce of tin or aluminum. T'he picce of metal is formed as shown in the photograph and held

in pluce by one of the tube-socket screws.

December 1954
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Bottom view of the power supply.
The 115-volt a.c.input plugis visible
on the left-hand side. The by-pass
condensers, Cz1 and Ca2, appear on
either side of the plug, inside the
chassis.

the key open. Turn the amplifier screen grounding
switch, Sy, to the position that grounds the screen.
This renders the amplifier inoperable and pro-
vides protection for the amplifier tube during
tune-up. A 25-watt lamp bulb can be used as «
dummy antenna. It should be connected between
the output jack, J5, and ground.

With a crvstal in J1 and the key open, the 115-
volt switch is turned on. Allow a few minutes for
the tubes to warm up. Switch the meter to read
the grid current in the 6BQ6-(GA, keeping S
set to ground the screen grid. On 40 meters, using
either a 3.5- or 7.1-Mec. crystal, the meter should
read 6 or 7 ma. when the key is closed and Cy is
tuned to resonance. Tune for maximum reading,

open the key, and then switch the meter to read
the plate current of the final amplifier. Set Sg
to its “operate’ position, close the key and tune
("12 for minimum current reading. ‘This point will
be resonance in the final amplifier tank circuit.
The dummy antenna should show some light. If
it doesn’t, tune C'y5 until the lamp lights up. The
plate current can be brought up to read 100 ma.,
or approximately half scale. Be sure to have C2
tuned to show minimum current or ““dipped.”
The same procedure cun be followed for 15
meters. It may be necessary to adjust Ca to obtuin
the maximum amount of grid current for a par-
ticular crystal. Some crystals oscillate better than
{Continued on page 132)

9 0,001-uf. disk ceramic condensers (C4, Cs, C's, (13,
(19, C19, C20, C21, C22)
3 0.01-pf, disk ccramic condensers (C'7, C'1, C14)
I 0.002-uf. mica condenser (Cg)
3 220-ppf. mica condensers (C1, Ca, Ciq)
i 3-30-uuf. trimmer condenser, compression type
iC2)
§ 100-upf. variable condenser (C9) (Hammarlund
HF100)
2 140-uuf. variable condensers (Ci2, C15) (Hammar-
. fund MC1408)
2 %-uf. 450-volt paper electrolytic condensers (C17,
C18)
1 0.1-megohm resistor, 34 watt (K1)
1 15.000-ohm resistor, 1 watt (R2)
I 5N0N-ohm resistor, 10 watts (£3)
1 560-ohm resistor, ¥4 watt (/24)
1 27.000-ohm resistor, '3 watt (X5)
I 27-ohm resistor, }4 watt (Ke)
! 4700-ohm resistor, 1 watt (&7)
1 50,000-ohm resistor, 10 watts (£3)
1 4700-ohm resistor, ¥3 watt (Ra)
I S-inch length of B & W Miniductor stock No. 3015
(L1, Le; see text)
I 3-inch length of B & W Miniductor stock No. 3011
(Lg; see text) i )
10.5-hy. 110-ma. filter choke (L4) (Stancor (©1001)
A.3-volt panel indicator assembly (1)
f5.3-volt bulb No. 47 or equivalent
Crystal sockets (J1, J3, J4) (Millen 33102)
Open-circuit jack (J2) ) .
2 5-mh. r.f. chokes (RFC), RFCa, RFCs) (Millen
34102, National R100s)

€ = Q3 = - —

Shopping List for Novice Transmitter

2.5-mb. r.f. choke (RFC2) (Millen 34300)

D.p.d.t. toggle switch (81)

S.p.d.t. toggle switch (S2)

S.p.s.t. toggle switch (Sa)

0-1-milliammeter (M A4)

Power transformer, 360 v. each side ¢.t., 110 ma.;
6.3v.,3.5amp.;5v.,Jamp., (1) (Stancor PC8410)

Nine-pin miniature socket with shield

Qctal sockets, one isolantite, one bakclite

6CT.6 tube

6BQ6-GA tube

5Y3 tube

One-inch right-angle shelf brackets (for mounting
tube sockety)

Plate cap, i inch (Millen 36004)

‘Transmission-line plugs (Millen 37412)

Phono jack (J5) (RCA type)

Isolantite stand-offs, 3¢ inch

One-terminal tie points

Two-terminal tie points

6-32 L4-inch screws

6-32 nuts and lockwashers

4-40, 34-inch screws

4-40 nuts and lock washers

Soldering lugs

3 X 7 % 12-inch aluminum chassis

7 X 12-inch aluminum bottom plate

2 X 5 X 7-inch chassis

10 feet of haok-up wire

3 IKnobs for Co, Cr2 and (15

12 No, 8 self-tapping serews

— ——
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This Class AB: modulator is complete with all sup-

plies, rcady to be hooked to a.Class® C r.f. amplifier. =*

Using two 61406s, it is capable of audio outputs up to
120 watts, depending on the plate voltage selected. The

first two stages of speech amplification arc bnilt into a -

small box that may be used at the operating position
while the main chassis is installed in any convenient
location.

Components on the chassis are, left to right, power
transformer and 816 rectificrs, filament transformer and
plate filter choke, 61468 and VR tubes, modulation

transformer and, in the right foreground, the 6C4 final -

speech amplifier stage.

¢

Power
Class AB) Modulator with 6146s

BY GEORGE GRAMMER,* WIDF

e Unlike most tubes, the 6116 will de-
velop almost as much power output
without driving power as with it. This
article describes a complete modulator
unit that takes advantage of this char-
acteristic. Various power levels can be
obtained, depending on the choice of
power supply components.

The modulator includes a splatter
filter, made from inexpensive com-
ponents, that can be applied to prac-
tically any ’phone transmitter where the
Class C plate current does nol exceced
about 300 ma.

as a Class AB, audio amplifier do not secem to
have attracted much attention in amateur
circles, although it is a fact that a pair of tubes is
capable of delivering practically the same audio
power in AB; a8 in AB,. Either way, it is possible
to get enough power to modulate a Class C input
of a quarter kilowatt. When a choice is available,
it is hardly likely that anyone would select ABy,
with its driver regulation problems, in preference
to ABy — especially when no-driving-power oper-
ation usually means that one less speech amplifier
stage will be needed for the same over-all gain.
The modulator shown in the accompanying
photographs uses a pair of the tubes in ABj and,
with the exception of the preamplifier unit (which
could eusily have been included on the same
chassis if it had been desired) is complete with
power and bias supplies on a 7 X 17 X 3-inch
chassis. The preamplifier was deliberately made
into a separate unit in the thought that, while it
is highly desirable to have the microphone input
and gain control within easy reach at the oper-
ating position, there is no reason at all why the
rest of the audio equipment should be in the
* Technical Editor, QST

TuE rather interesting capabilities of the 6146
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same vicinity. The modulator and power supply
have no controls that need be manipulated, nor do
any of the tubes or components require wutching
during transmitting periods. This section can
simply be tucked away in some spot where it
won’t take up room that might be used more
profitably for other purposes.

The modulator-power supply unit includes one
stage of speech amplification, and also is equipped
with a splatter filter and an audio take-off for
‘scope monitoring. It is easy to build in the latter
two at the start, but somewhat messy to add
them externally after it becomes appreciated that
they shquld be classed as necessities rather than
accessories.

Tube Capabilities

The audio power that can be obtained from a
puir of tubes is, of course, a function of the plate
voltage used on them. The following table is
illustrative:

Plate-to-Plate

Plate Voltage Load Resistance

Power Output

500 volts 84 watts 4200 ohms
600 volts 104 watts 5200 ohms
750 volts 134 watts 6700 ohms

The power output figures are calculated from
data tuken from the published tube curves, using
a screen voltage of 200, and the actual outputs
will be somewhat lower because of losses in the
output transformer. These ‘‘theoretical” output
figures cannot be compared directly with those
given by the tube manufacturers in tables of
typical operating conditions, partly because of
somewhat different choice of load resistance and
partly because the manufacturers’ figures usually
are based on the fundamental-frequency com-
ponent of power output, with distortion com-
ponents given separately as a percentage. The
figures in the table above are more properly
described as the average power in a sine wave
having the same instantaneous power at the peak
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Bottom view of the modulator and power supply. The sockets at the upper left are for the 816s. The splatter-filter
choke is mounted on the left-hand chassis wall, using small cone stand-offs as tie points for the high-voltage
connections. The large resistor to the left of the filter condenser is the dropping resistor for the low-voltage
circuit; the filter condenser is supported from the rear (lower, in this picture) chassis wall. The 6C4 speech amplifier
circuit is at the upper right, with a shiclded lead carrying the audio input to it from the four-prong socket,
Js, mounted on the rear wall of the chassis. T, the interstage audio transformer, is to the left of the 6C4 socket.

Bias-supply components, with the exception of the output potentiometer, Ri, are mounted on the right-hand
chassis wall. Ry is on the rear wall, near the lowest of the four sockets in a vertical line. The ’scope take-off circuit

is at the lower right.

of an a.f. ¢ycle as the waveshape actually con-
sidered — or, for short, ‘‘equivalent sine-wave
power output.” Since it is the peak power that
counts in determining the modulation percentage,
and all our discussions of modulator power use
this sume “equivalent sine-wave power” as a
basis, we believe this kind of figure to be more
useful in modulation calculations with voice
waveformas.

Suitable sets of components for all three of the
voltages listed above are readily available, so the
power level can be selected to suit the Class C
amplifier to be modulated. For purposes of
estimating, measurements have shown that the
actual power outputs to be expected are approxi-
mately 75, 05, and 120 watts for the 500-, 600-,
and 750-volt conditions, respectively. The modu-
lator shown in the photographs is set
up for 600-volt operation, but suffi-
cient chassis area has been assigned
to the power and modulation trans-
formers to accommodate the next
larger size of the same style. Other
than these two transformers, all other
components are the same regardless of
the voltage level.

The Preamplifier

The preamplifier circuit, shown in
Fig. 1, is built in & 2 by 4 by 4 alumi-
num box. It uses a 12AX7 for two re-
sistance-coupled triode stages. The
circuit is quite straightforward, except

16

for the fact that & 0.003-uf. condenser is used for
coupling between the first and second stuge. The
object of this is to help taper the low-frequency
response for more effective specch work. Cfom-
paratively, the time constant of the input grid
circuit seems .quite large, but the effective re-
sistance from grid to cathode is much lower than
the 2.2-megohm resistor would indicate because
of the low of “‘initial velocity’ e¢lectrons in this
circuit. This current flow provides the operating
bias of about 1 volt. (It should not be confused
with the grid current that results from rectifica-
tion of an applied signal; there is no rectification
of the latter type in this case.)

The 12AX7 is mounted on a small bracket
fastened to one removable side of the box, as
shown in one of the photographs. With the

Y% 12AX7 15124x7

[J

47K =
== lour;
=T 250v.

Fig. 1—Preamplifier circuit. Fixed resistors arc 14 watt. Condenser
capacitances in uf.
J1 — Microphone connector.
J2 — Four-prong connector, chassis mounting, male.

QST for




exception of the microphone connector and gain
control, which are on one edge of the box, and
the connector, Js, on the opposite edge, all com-
ponents are on this same plate, mounted between
appropriate tube-socket pins and tie-point strips.
Enough lead length is allowed from the com-
ponents on the box itself to permit taking off the
plate to get at the wiring. Rubber feet are
mounted on the other removable side of the box,
which becomes the bottom when the unit is in
use.

The preamplifier is connected to the modulator
through a 10-foot length of cable (Alpha Wire Co.
No. 1242) having one shiclded and two un-
shielded conductors. The shielded wire, con-
nected to Pin 3 of J9 in Fig. 1, is used for the
audio output. The shicld is the common ground
conncction through the cable. One of the other
two wires is used for plate current and the last for
filament current. The shielded wire in this length
of cable has a capacitance of ubout 500 uuf., and
since this capacitance shunts the output circuit
there is considerable reduction of high-frequency

AMPLIFIER
FROM wouut e

PREAMP,
J

response in the cable — about 4 db. per octave
above 1000 cycles. This is compensated for in the
modulator unit.

Modulator and Power Supply

The circuit diagram of the modulator and
power supply section is given in Fig. 2. The
“‘high-boost’’ circuit, consisting of the two re-
sistors and 270-uuf. condenser assoviated with
the grid of the 6CH speech amplifier, compensates
for the drop in highs in the cable coming from the
preamplifier. Since low-frequency attenuation is
desirable, an inexpensive interstage audio trans-
tormer is used for coupling the speech amplifier
and modulator. The modulation transformer is a
multimatch type delivering output to the load
through a splatter filter, about which more later.
The three l-megohm resistors form a voltage
divider for delivering about 14 of the total audio
output voltage direet to the horizontal plates of
a monitoring ’secope for forming a trapezoidal
pattern without amplifiers in the ’scope. The

resistor values can be varied, if necessary, to
MODULATOR

—0

OUTPUT

4TK IW.
6C4 61465 L auf o JS:OPE
= 450v. A
3 Yaof )7 = N
BIAS SUPPLY METER -
= = CR 1K 2w -100 o L
‘ °0 L
s Ry
S 50K FUSE
nsv. [ Y2 AM.
FIL.

+600

I 10K ],SOW ADJ.

JUMPERS IN VR TUBES

i, Cz — 1600-volt paper. Sec Fig. 3 for values.

1 — (Bias control) 50,000-ohm potentiometer, prefer-
ably wire- wound

Rz — 10,000 ohms, 50 watts, adjustable.

4 — See Fig. 3 and Table I for values.

(R — Selenium rectifier, 20 ma. or larger, for 115-volt
operation,

Ja — Four-prong connector, chassis mounting, female.

J4 — Phono connector.

Js, Js — 115-volt connector, chassis mounting, male.

S1, S2 — S.p.s.t. toggle switch.

Ty — Tonterstage audio, ratio 3:1, push-pull secondary

(Thordarson T20A19).
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1 ouf - Re.
Inooov

PLATE
SUPPLY

0c3

0c3

Fig. 2 ~— Modulator and power supply. C anacxtances
in uf. unless otherwise specified. Fixed resistors are
14 watt cxcept as noted.

T2 — Multimatch modulation transformer (UTC
(.VM-2 or CVM-3, depending on audio output
power level).

‘I's — Filament transformer, 6.3 volts at 8 amp.; 5 volts
at 3 amp. (Triad F-30A).

T4 — Filament transformer, 6.3 volts at !4 amp.
('lriad F-11X).
U5 — Plate transformer. For 500 volts d.c.: 1235 v.

¢.t., 310 ma. (Triad P-7A); for 600 volts d.c.:
1455 v. ¢.t., 310 ma. (Triad P-11A); for 750
volts d.c.: 1780 volts c.t., 310 ma. (Triad type
P-13A).
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secure the proper pattern width, although the
total resistance should be maintained in the
neighborhood of 3 megohms for s ().005-uf.
coupling condenscr. This condenser should have a
voltage rating equal to at least twice the d.c.
plate voltage on the modulated amplifier; 6000-
volt paper condensers in this capacitance are
readily available and inexpensive.

Plate power for all tubes is supplied from one
transformer. A single-section choke-input filter
is used for the high voltage applied to the plates
of the 6146s. This is dropped through a resistor
and a pair of VR-1058 (0C3) in series to provide
a regulated voltage of 210 for the 6146 screens.
This voltage also is applied to the plate of the
6C4 speech amplifier and, with further filtering
by the 4700-ohm resistor and 8-uf. condenser, to
the prcamplifier tube plates through Pin 2 of
J3. The dropping resistor, K9, should be adjusted
to approximately 5000 ohms with a 500-volt
supply, 7000 ohms for 600 volts, and 10,000 ohms
for 750 volts. This adjustment can be checked
when the modulator is in operation by observing
whether the VR tubes go out on voice peaks.
Enough current should be bled through the regu-
lators so that they stay ignited at all voice levels.

A pair of terminals is provided for connecting a
milliammeter in series with the plate lead to the
6146s. The meter itself can be placed in any
vonvenient spot. If it is not used, a jumper must
be connected across the terminals. This circuit is
fused to protect the meter.

The bias supply uses a small filament trans-
former, Ty, operating from the regular filament
transformer, T3, to provide 115 volts for the bias
rectifier and filter. Bias is adjusted to the proper
value by means of 2;. This supply does not have
to be “stiff”’ since no rectified grid current Hows
through it in normal Class AB; operation, but the
resistance should be moderately low. 1f too much
resistance is used in £, occasional peaks that do
go into the grid-current region will cause a

! Bruene, ‘ High Level Clipping and Filtering,” QST
November, 1951,

temporary change in bias through charging the
hias filter condenser, which then cannot dis-
charge rapidly enough through R;. The values
indicated have worked out well in practice.

Separate a.c. input connectors are used for the
filament and plate supplies; when S; and S ure
closed these can be controlled by remote switches.
The bius supply goes on with the filaments, and
since there is no time lag in the sclenium rectifier
the 6146s are always protected.

Clipping and Filtering

A high-level splatter filter can be built from
parts that can be obtained quite inexpensively
from practically any supply house that handles
service components. The cost of the one in-
corporated in this modulator is only a little over
three dollars.

The application of the filter is based on prin-
ciples outlined in QST some time ugo.! In brief,
its purpose is to suppress audio components be-
yond about 3 ke. in the modulator output, par-
ticularly those generated by clipping that may
take place, either intentionally or unintention-
ally, in the modulator. The legitimate high-fre-
quency components of the average voice are
seldom of any real consequence in causing un-
nccessary interfercnce; the bothersome ‘‘splat-
ter” is practically always the result of clipping,
either in the modulator because of insufficient
power output capability or overdriving, or in the
Jlags C stage modulated stage itsclf. In the latter
stage, the usual causc is overmodulation on down
peaks, but improper operating conditions result-
ing in poor linearity also will result in splatter.
No splatter filter can overcome imperfections in
the Class C stage, nor can it compensate for the
clipping that takes place when the plate voltage
‘“hits bottom " on the down peaks of modulation.

In other words, the first step in splatter elimi-
nation is to adjust the modulated Class C ampli-
fier for good linearity — that is, make sure that it
is really capable of 100 per cent modulation.
Next, steps must be taken to ensure that the
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‘The preamplifier removed
from its 2 by 1 by 4 box.
Arrangement of components
is not critical; in this case
most of the unit is mounted
on one of the removable sides
of the box for case in wiring
and accessibility.
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05 per cent; this ensures that the clipping

o4 will be done only in the modulator and

not in the modulated amplifier where

4

/
/

7

the splatter filter can do nothing about
03 it.

This modulator was not designed par-

ticularly for intentional clipping, al-
02 though there is nothing to prevent its

being used that way to the degree per-
mitted by the signal-handling capability

in

o

A.01

015 of the circuits up to the grid of the 6C4.

However, clipping is bound to occur in
any modulation system unless special
means such as automatic gain control

are included for preventing it. Lacking

such means, steps should be taken to

o
~

007 prevent clipping from causing splatter.

A splatter filter, plus the adjustment

%
AAXN

©
tn

005 precautions outlined above, will do a

AN\

good job of keeping the transmitted

00t signal clean.

o
kS

INDUCTANCE IN HENRYS

Filter Design

o
w

The filter used in this modulator is a
simple one ol the constant-k type. The

CAPACITANCE /N MICROFARADS

0.2

inductance and capacitance required
will depend on the Class (C load resist-

0.5

ance and therefore caunot be given in a
single specification. The chart of Fig. 3

A/
v

0.l

vives the design values for various loads
from 1000 to 10,000 obms, for three cut-
off frequencies, 2500, 3000, and 3500

1K 15K 2K 3K 4K 5K K
LOAD RESISTANCE

Fig. 3— Splatter-filter design chart. Values should be taken from
. and C curves marked with the same cut-off frequency.

applied modulation cannot exceed 100 per cent
in the downward direction; this is the function of
clipping. With a Class AB; modulator the ¢lip-
ping can take place either in the plate circuit, by
adjustment of the load resistance as described by
Breune,! or in the grid circuit by driving the
modulator grids positive during the peak of the
audio cycle. When the modulator grids are driven
positive by a Class A voltage amplifier such as
the 6C4 in this unit, the clipping is quite cffective
because of the poor voltage regulation of the
driver when it is called upon to deliver power.
Preferably, the modulator load resistance should
be adjusted so that clipping in the plate circuit
occurs simultaneously with clipping in the grid
circuit, since if clipping occurs in one circuit be-
fore the other the power output is reduced below
the maximum obtainable. However, the loss in
ontput is negligible if the load resistance does not
depart more than 10 per cent from the optimum
value, so exact adjustment is not really necessary.
In practice, grid-circuit clipping is likely to pre-
dominate, and the output amplitude will almost.
automatically be at the right level if the Class (!
plate input is adjusted to be at least twice the
audio output of the modulator (assuming the
modulator load resistance is near the optimuni
vulue). The system should be adjusted so that
clipping occurs at a modulation level of 90 to 95
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oK cycles. While a cut-off frequency of 3000

cycles is probably optimum, the addi-
tional curves are given for the purpose of
estimating the effect of having to use
available values of components, particu-
larly fixed condensers. For example, if the Class C
load resistance (plate voltage divided by plate
current in amperes) is 4000 ohms, the chart shows
that approximately 0.012 nf. should be used at C,
and C. The nearest standard value in a single
unit is 0.01 uf., and the chart shows thut this is the
proper value for a cut-off frequency of 3500 cy-
cles. The inductance could be chosen accordingly
(0.5 henry, from the chart) or, as an alternative,
0.01 and 0.002 units could be connected in par-
allel. Neither approach is quite as clean-cut as it
(Continued on page 118)

TABLE I

Measured inductance values for various air-gap
spacings, ‘‘1-henry 300-ma.” filter choke (Stancor
(C-2326) with 7 layers (approximately 30 per cent
of turns) removed.

Air gap, inches I'nductance, henrys

0.003 0.71
0.010 0.62
0 020 0.48
0.025 0.46
0.050 0.36
0.075 0.31
0.100 0.28
0.125 0.26
0.15 0.21
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o If you do any bhuilding or testing
around the shack or workshop, there
have undoubtedly been dozens of times
when you could have used a versatile
power supply. If you build a unit like
the one deseribed here by W5RVD, your
troubles will be over. No more scroung-
ing around for power supplies and drop-
ping resistors — just twist a knob and
set the supply at the output voltage you
want.

cuits and then finding it necessary to steal

power for them from other equipment led
to the conclusion that a good general-purpose
power supply would be a valuable asset on our
shelf of test equipment. Preliminary thinking ou
the subject indicated several basic requirements
which such s supply should be capable of fulfill-
ing. Perhaps the most important of these is that
it should be extremely versatile. It might be de-
sirable on one veeasion to have a d.c. filament
supply for a high-gain low-level preamplifier, and
on another & husky bias supply might be required
for a high-power r.f. amplifier. Gienerally, how-
ever, the supply would be used for the voltages
and currents normally encountered with receciv-
ing tubes. In addition, it should be capuble of
supplying more than oue output voltage at any
time. In line with the modern trend, it should be
as compact as practicable. With these require-
ments in mind, the dual regulated power supply to
he deseribed in this article was designed and
constructed.

MANY yvears of constructing experimental cir-

The Basic Principle

In order to understand the capabilities and
limitations of the unit, 4 brief review of the op-

#3216 A 8t., Box 23, Sandia Base. Albuquerque, N. M.

Dual Regulated General-Purpose Power
Supply
A Useful Adjunct to Any Station

BY VINCENT W. HANSEN.,* WSRVD

erating characteristics of electronic voltage regu-
lators is in order. A simple regulator of this type
is shown in Fig. 1. The supply voltage, which
comes from an ordinary power supply, is deliv-
ered to its load through a series tube, 171, which
is made to act like a variable resistor whose re-
gistance is controlled by the voltage appeuaring
at its output. V2 and its associated circuitry
coustitute a high-gain d.c. amplifier to accomplish
this. Resistors Ri and Rs are simply a scrcen
voltage divider used to supply proper operating
potentials to the screen. I3 is the plate load for
V2, and the potentiometer, R4, sets the operating

° -0 +
SUPPLY REGULATED
VOLTAGE outPuT

o o

[Fig. {-- The basic circuit of a voltage-regulated
power supply.

point. The battery in the cathode circuit provides
a constant reference for comparison with that
portion of the regulated output voltage appear-
ing between the tap of I24 und ground.

The plate of the amplifier tube is tied directly
to the grid of the series tube, and the amplifier's
plate voltage appeurs as bias on 17;. Since R4 sets
the operating point of V2 and the plate voltage of
V'» appears as bias on 171, ££4 will control the ef-
fective resistance of 1"y and thus the output volt-
age of the regulated supply. If, for any reason,
the output voltage attempts to increase from this
value there will be a proportionate increase in the
voltage at the grid of 1'3. Because the cathode
voltage of this tube remains constant, this in-

¢

A regulated power supply is a handy
thing to have around the shack or
workshop. This unit is complete with
meters, and can supply two different
regulated voltages at any time.
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Fig. 2 -~ Wiring diagram of the dual regulated power supply.

R1 — 200-ma. shunt for MA.

R2 — 100-ma, shunt for MA.

Rz — 10-ma. shunt for MA,

K1 — 715-v. a.c. d.p.d.t. rclay (Advance K-1500).

crease in grid voltage will cause 1’2 to conduct
more heavily, resulting in a greater voltage drop
across K3 and an increase in the effective resist-
ance of 173, which will tend to return the output
voltage to its original value. If the output volt-
age should drop, the orposite action takes place
and again the voltage will be returned to its
original value.

1t is interesting to note that the regulator will
compensate for practically any change in out-
put voltage. Thus the circuit will tend to cancel
out ripple as well as changes due to variation in
load or supply voltage.

The Circuit

The supply shown in Fig. 2 was evolved from
this basic regulator circuit. A standard condenser-
input power supply delivers voltage to the two
outputs through the 6L6 series tubes. To make
the supply regulate down to zero output voltage,
it is necessary to supply negative bias potentials
on the 6L6 series tubes. To satisfy this require-
ment a negative source consisting of a 6X4 recti-
fier and an KC filter was incorporated. With the
cathodes of the 6AU6 control tubes 300 volts

¢

Adequate ventilation is insured by the
large window in the rear of the cabinet.

4
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S2 — 5-pole 3-position wafer switch.

All resistors 1-watt unless otherwise designated. All
capacitators electrolytic, except (.005.pf., which are
ceramic.

negative the plate voltage swing can reach a point
far enough negative to cut off completely the
series tubes, resulting in zero output voltage from
the regulator. VR tubes repluce the battery in
Fig. 1 as a means of supplying the constant refer-
ence voltages required. The smull ceramic capaci-
tors across these tubes prevent a tendeney toward
oscillation in this circu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>