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OUR MILLIONTH FILTER SHIPPED THIS YEAR...

FILTERS

FOR EVERY APPLICATION

1YPE  CFNTRAL FREGENCY
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Dimenslons:
(4682A) 1¥2 x 2 x 47,

FEQUENCY

Dimensions:
(3334) 114 x 1% x 2-3/16”.
(2009, 1) 1% x 1% x 13%4~,

CARRJER
FILTERS
A wide variety of carrier filters are
available for specific applications.
This type of tone channel filter can
be supplied in a varied range of band
widths and attenuations. The curves
shown are typical units.

Dimenslons:
(6173) 11416 x 1%k x &%,
(6174A) 1 x 1Va X 2V4™.

UNITED TRANSFORMER CORP.

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

For full data on stock UTC transformers,
reactors, filters, and high Q colls, write
for Catalog A.
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Hallicrafters new HT-

' From this exclusive
FREQUENCY filter originates

GH

the cleanest signal on the air!

32 transmitter features

5.0 mc. quartz crystal filter... new bridged- tee
modulator...high stability...gear-driven V.F.O.

e Forget your old ideas about SSB
signal clarity ! The HT-32 establishes

~enlirely new standards with twomajor

achievements of the world famous
Hallicrafters laboratories—yours ex-
clusively in the HT-32:

1. 5.0 mc. quariz crystal filter. Re-
sult of a 3-year research program,
the crystal filter system now is
commercially practical at high fre-
quencies. System cuts unwanted
sideband 50 db. or more!

2. New bridged-tee modulator.
Temperature stabilized and com-
pensated network provides carrier
suppression in excess-of 50-db. Pat-
ented diode application develops

sideband energy from audio volt-

age. World'smost stablemodulator.
These and many other features make
your decision clear—compare the
HT-32 with any other transmitter
available. Your supplier has all the
details. Stop by and see him today.

ADDITIONAL FACTS ABOUT THE HT-32

e SSB, AM or CW output on 80, 40,
20, 15 11-10 meter bands.

High-stability, gear-driven V.F.O.
144 watts peak power input.

Distortion products down 30 db
or more.

Complete band switching.
C.T.O. direct reading in kilocycles.
o T.V.I. suppressed.

HT-32
Transmitter [exciter

Amateur net $67500

Ilalhcrafters

CHECRG T

f CQ%?{(/N/M//O/?/S' Aﬁf BORN

EXPORT SALES:

International Operations
Raytheon Manufacturing Co.
Waltham, Massachusetts

Available with convenient terms
from your Radio Parts Distributor,
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Hawaii-California
Two Meter Record
Set by KHGUK-WGNLZ,
Using Eimac Tubes

Ralph Thomas KH6UK

On July 8, 1957, Ralph Thomas KH6UK and John
Chambers WONLZ spanned the Pacific from
Southern California to Oahu, T.H. on two meters.
At 9:33 PM PDST, the first signals came
through. Two-way CW contact was established
at 10:11 PM PDST, and the last signal faded out
at approximately 10:50 PM PDST.* To W6NLZ
and KH6UK goes the distinction of being the
first amateurs to cover such a vast distance on
two meters . . . a matter of some 2558 air miles.
Of significance is the fact that both KH6UK

John Chambers W6NLZ

and W6NLZ used Eimac tubes in their two meter
final amplifiers . . . KHOUK running a pair of
4-125A's and W6NLZ employing a pair of
4X250B's, with inputs in both cases approxi-
mately one KW. The 120 amateur radio opera-
tors at Eimac salute KH6UK and W6NLZ on their
achievement and are proud that Eimac tubes
were again used in a communications first,

*On August 18, KHOUK and WONLZ repeated their record-breaking contact.

EITEL-McCULLOUGH, INC.

S A N 8 R U N O C A LI FORNIA

Ecmac Pt for quality, dependability and performance

AW
Typncal Op

Typlcal Operatmn :
: ", ."2000 Volts DC
C 260 Volts DG -
: 250Am sDC - ol
500 Watts -
". '.,410 Watts

Plate volts. .

.. Screen volts
- -Plate current
Plate power_ input .

* Screen’ volts :
Plate current .

- Plate power qutpu_t




AMATEUR
40, 80 and 160 Meters, PR Type Z-2

Rugged. Low drift, fundamental oscillators. High activity and
fmower output. Stands up under maximum crystal currents. Stable,
ong-lasting, permanently sealed $2.95 Net

20 Meters, PR Type Z-3

Harmonic oscillator. Low drift. High activity. Can be keyed in most
circuits. Stable as fundamental oscillators. Fine for doubling to 10
and 11 meters or “'straight through” 20 meter operation......$3.95 Net

" COMMERCIAL

COMMERCIAL, PR Type Z-1

Designed for rigors of all types of commercial service. Calibrated
.005 per cent of specitied frequency. Weight less than 34 ounce.
Sealed against moisture and contamination. Mcets FCC require-
ments for all types of service.

- SPECIAL TYPES
PR PRINTED OSCILLATOR KIT

Has many uses—

® As 100 Kc. Marker

o As 1000 Kc. Marker for
Check Points up to 54 Mc.

® As Foundation Circuit for
Low Frequency SSB Crystals

Type Z-1, AIRCRAFT

8023.5 Kc., .005%....oommrrirrmriererreneenens $3.45 Net

Type Z-1, MARS and CAP

Official assigned transmitter frequencies in the range.

Calibrated to .005%. 1500 to 10000 Kc. $3.45 Net

Type Z-6A
FREQUENCY STANDARD

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

00Ke, « - « « o« . $6.95 Net

Type 2XP

i Suitable for con-
{ verters, experimen-
tal, etc. Same hold-
! er dimensions as
s Type 2.2,

Assembled in minutes, Kit con-
tains everything but GBAG oscil-
lator tube and crystal.

Each . . . . . $4.50 Net

VHF Type Z-9R
For Lear, Narco
and similar equip-
[® ment operating in

o the 121 Mec. region,
requiring crystals
in 38U WMec. range.

Type Z-1
TV Marker Crystals
Channels 2 through
13..... $6.45 Net
3100 Ke. . $2.95 Net

Qi % =7 1600 to 12000 Kc.
a (Fund) *5 Ke.
m ... $3.45 Net

12001 to 25000 Kc. (3d

Mode) =10 Kc. ... $4.45 Net

Each . . . . . . . $4.95 Net

RADIO CONTROLLED
TYPe Z-9A OBJECTS

27.255 Mc.. .04% . . . $3.95 Net

= 4100 Kc. . $2,95 Net
4.5 Mc. Intercarrier,
01% .

5.0 Mc. Sig. Generator,.01% 2,95 Net
10.7 Mc. FM, IF, .01% . . .

2.95 Net
2.95 Net

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

PETERSEN RADIO COMPANY, INC.

2800 W. BROADWAY

COUNCIL BLUFFS, IOWA

EXPORT SALES: Royal National Corporation, 250 W. 57th Street, New York 19, N, Y., U. S. A.



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially Leagne members, are invited to report station activities on the iirst of each
month (for preceding month) direct to the SCM., the administrative ARRL oriicial elected by members in euch Section.

Radioclub reports are also desired by SCMs for inclusion in QN

ARRL Field Organization station appointments are

available in the areas shown to qualified Leuyue members i‘he:é include ORS, OES, OPS, D0 and OBS. SCMs also desire

applications for SEC, EC, RM and PAM where vucanci

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

fastern Pennsyivania |
Maryland-Delaware-1). C.
Southern New jersey
Western New York
Western ’ennsylvania

18
WG

Richard B. Mes:rov
Louis T, Croneherger
Herbert C. Brooks
Charles I'. Hansen
John K, \Vonluewncz

Tlinoia
Indiana
Wisconsin

w9 Vl
WoT
w9 KO B

Creorge Schreiber
Arthur G, Fvans
Greorge \Volda

North Dakota
South Dakota
Minnesota

WOK 1'Z
WOFLP
WHKLG

Elmer |. L:a el
1.es Price
Robert Nelson

Arkansas
Louisiana
Mississippi
Tennessce

WS5Z2Z N
WSFMO
WSEHH
WA4SCF

Ulmon M. Goings
I'hotnas (. Morgavi

John Adrian Houston, sr.
Harry C. Simpson

T iastern New York

Kentucky
Michigan
Ohio

TW4KRKW

WERAE
WBRAL

Albert M. Barnes
Thomas G;. Mitchell
Wilson k. Weckel

N. ¥. C. & Long Island
Northern New jersey

TW2EFRU
W2TUK
W2VOR

(.»nn‘e \‘V Tracy
Harry |. D.mnalq
Lloyd H. Manamon

lowa
Kansas
Missouri
Nebraska

WHBDR
WoICy
WOGEP
WOEXP

Russell B. Marquis
Earl N. |ohnston
James W. Hoover
Charles . McNeel

Connecticut

Maine

fsastern Massachusetts
Western Massachusctts
New Hampshire
Rhode Island

Vermont

WIrryo
WILKP
WIALP
WIHRV
WIAI]

wIivxaoe
WI0AK

Victor L. Crawford

John Kearon

frank .. Baker, ir.
()sborne R. AMcKeraghan
John Arthur Knapp
Mrs, June R, Burkett
Mrs. Ann I.. Chandler

Alaska
idaho
Montana
Oregon
Washington

KILTAGU

w !
\V7Nl’\r' /\WXI

\\’7Fl‘(

Diave X, Fualton

Rev. Francis A. Peterson

Vernoun L. Phillips

Hubnn k. McNally
Victor 5. Gish

Hawaii
Nevada
Santa Llara Valley
‘ast Ba
¥ rnnm sco
Sacramento Valley
$3an Joaquin Valley

KHO6AKD

\’Vﬁ] rPU

samuel H, Lewhel
Albert &. Chin

©r. Donald Eherlein
Roger 1., Wixson
lired H. Laubscher
LeVaughn Shipley
Ralph \aroyan

North Carolina
South Carolina
Virginia

West Virginia

WIRRH
WIHMG
W4EKEX

B. Riley knwler
Rryson (,. McGraw
John Carl Morgan
Albert H. Hix

Colorado
Utah*

New Mexico
Wyoming

W7PSO

B. lLugenc Spoonemore

¢"ol. John H. Sampson, jr.

Ray Birch
James A. Masterson

Alabama

Fastern florida

\Vestnrn Florida

(Geory

\Vest lndles (Cuba-P.R.-V.I.)

Canal Zone

WM
WAKGT
w 4AMS
WJACEF]
KP4IDT

KZSWA

loe shaunon
John Porter
[-nhv'lrdj Collins
William F. Kennedy
William Werner

P. A \White

l.os Ange-lc;

Santa Barba.ra

weloB
WI0IF
WALRLF
WORIEF

Thert k. Hill Jr
neron A. Allen
1)on Stansifer
Mrs, Dorathy ¥, Wilson

Northern lexas
Oklahoma
Southern Texas

Maritime
Ontario
(Juebec

Alberta

Rritish Columbia
Yukon
Manitoba*
Saskatchewan

WSTFP

\WSHEC
WSQEM

VEIWB
VE3IN

Rav A. T'hacker
Richard I.. Hawkins
Roy K. liggleston

,_(‘&NADI\N DIVISION
R.R. 3

. Weeks
chhard W. Roberts
Cyordon A. Lynn

Sydney T. Jones
Peter M. Mclntyre

James A. Elliott
Lioncl O'Byrne

ATLANTIC DlVlSlON

NTRAL DlVISlON
‘\l\OTA DIVISION

DELTA DlVlSlO

GREAT LAKES DlVlSlOV
HUDSON DlVlSlO

MIDWEST DIVISION
807 North Fifth Ave.

NEW ENGLAND DIVISION.

NORTHWESTERN DIVISION

PACIFIC DlVlSION

OANOKE DlVlSlOl;Iﬁ_

ROCKY MOUNTAIN DIVISION

SOUTHEASTERN DIVISION

SOUTHWESTERN DlVlSlON

WEST GULF DIVISION

s exist. .\l amatenrs in the United States and Canada are invited

1572 W, Indian Lrook Dr,,
9904 (vardiner Ave
K00 Iincoln Ave.
211 Roscmont [rive
1017 Girard Road

Philadelphia 31
Silver Spring, Md.
Palmyra

Butfalo 26
Pittsburgh 27

239 5. Scoville Ave,
§2; orth Bosart
2103 South 9 St

Oak Park
Indianapolis
Manitowoc

( uster State "ark
. O, Box 4235

Hankinson
Hermosa
Dassel

[SXAN Hr)x 207

1400 Beaulien St.
{14 North First Ave.
.0, Box 10104

(iscenla
Metaire
Cleveland
Memphis

Third Ave.
409 Liberty
18 Tuscarawas St., W,

Dayvton
Buchanan
Canton 8

1148 North Country Club Drive
130 East Zoranne Dirive
700 Seventh Ave.

Schenectady
Farmingdale, L. I.
Asbury Park

1100 Crest Drive
1S Sandringham l.ane
Route 3, RFD)

Marshalltown
l'opeka
erguson 21
North Platte

R I[IJ 5[ Sladley l(ough Rd.

91 Atlantic St.

22 Mutter St.

15 Marth State st

24 Roger Williams Ave.
RFD 2

Tivanbury

Wells Reach
North Quincy 71
lzasthampton
Concord
Rumtord 16
Barre

1016 Barron

Rox 66

Rox 971

11908 S.F. Madison St.
S11 East 71st St.

Anchorage
Preston
Harlowton
Portland 16
Sueattle 5

P.O. Box 3564
P.O). Box 14
P.0). Box 372
1018 Berlin Way
655 Wakerobin Lane
3005 Maison Way
3639 Mono St.

Honolulu
Reno

L.os Gatos
Oakland 2
San Rafacl
Sacramento 25
Kresno

227 Kalmia Road

1013 Belmont St..

M organtown
olumbia

o Radio Station WFVA, Box 269 Prodr-nckaburz

Forest Hills, (Charleston 4

224 Carlile Ave,

3618 Mt. quen Drive
Route 1, Box 700

851 Bon Ave.

Pueblo

“gden
Ihuqucrque

Casper

\V. S1st St.
Rlount St.
459 way Hill Drive, S.E,
563 l{amon Llovet

Box 82

ottondale
Miami S5
Pensacola
Atlanta
Urb. Truman
Rio Piedras, P. R,
Cramboa

01 No. Millard Ave.
IUZ() IZast Maryland Ave.
4427 Pescadero
Rte. L, 75 Vista Del Mar

Rialto
Phoenix
San Diego 7
Ventura

4700 \West Hanover
1408 Bell Ave.
1109 Vernon Drive

K)allas
{.awto:
orpus (,hnsu

170 Nort_on Ave.
o.

10707-57th Ave,
981 West 26th Ave.

100 Oakdean Bivd.

* OMMcial appointed to act temporarily in the absence of 1 regular otficial.

N. B.
\’V lowuale Toronto Ont.
Ste. Grenevieve de
Pierrefonds, P. ().
Edmonton, Alta.
ancouver, B. C.

‘Rowatt



6PR-90 @) GPT-750 |

Oh! GPR, Oh! GPR
How really, really great you ate.
All the hams from A to Z °
Are really crazy over thee.
Your built in ease of operation
Has swept like fire across the nation.
Your lovely, lovely sensitivity
Gives life a lot more liveability.
Your low, low noise and other factors
Make other sets real bad actors.
With SSB you are akin
It goes with you like Vermouth with Gin.
Your range, your band spread sure are great
All other brands you make me hate,
Your circuits and your AVC
Are sure to me a joy to see.
Oh! GPR, Oh! GPR
How really, really great you are.

)’ ONE of the boys in

/) our Sales Department
. . (Charles Dean to be spe-
T / s cific) got all het-up about

the GPR-90 and wrote
the above in a moment of
passion, we assume,

TECHNICAL - MATERIEL *CORPORATION

" "MAMARONECK, N Y




THE AMERICAN
RADIO RELAY
LEAGUE, wc,

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 without capital stock, chartered

under the laws of Connecticut. lts affairs are govemed by o 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 many-

facture, sale or rental of radio apparatus is eligible to membersh:p

on its board.

“Of, by and for the amateur,” it numbers within ifs ranks proch. o
cally every worth-while amateur in the nation and has a history of .

glorious achievement as the standard-bearer in amafeur 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 adminﬁ:f

trative headquarters at West Hartford, Connecticut.

Past Presidents
HIRAM PERCY MAXIM, WIAW, 19141938
EUGENE C. WOODRUFF, WBCMP, 1936~1940
GEORGE W. BAILEY, W2KH, 1940-1952

Officers
President . « « . . . . . . GOODWIN L. DOSLAND, WQTSN
: Moorhead, Minnesota

First Vice-President . . . . . WAYLAND M. GROVES, WENW

PO Box 586, Odessa, Texas

Vice-President . . . . .. . . < FRANCIS E. HANDY, WlBDI
38 La Salle Rood West Hartford, Connecticut

Vice-President . .
37 Brocd St., Wostﬁeld Massuchusem

Secretary . .
38 I.o Salle Road West Hartford, Connecticut

Treasurer . . . s+« . DAVID H. HOUGHTON }

38 Lla Sulle Road, West Hcrfford, Connecticut

e o o o o

General Manager . . . . . . . . A. L BUDLONG, WI1BUD
Communicafions Manager . . . . FRANCIS E. HANDY, W1BDI

Technical Director . . . . . . . GEORGE GRAMMER, WIDF ~

Assistant General” Manoger . . . . JOHN HUNTOON, wilva

Assistant Secretary . . . « . . . PERRY F. WILLIAMS, W]UED
38 La Salle Road, West Hanford, Connechcut o

L [ ] L] L ] [ ]

General Counsel . . . . .v
816 Connecticut Ave., Washmgton 8, D.

. . . PERCY C. NOBLE, WIBVR |

<+« . A L BUDLONG, WIBUD

Gl PAULM SEGAL

DIRECTORS

Canada
ALEX REID. .. .ovuuiiiineneanoasin nss VE2BE
240 Logan Ave., St. lebert P.Q.

Vice-Director: W IlllJ.m R. HSavage...... VIEBEO
833 10th st. J..ethbrlds,e. Alta.

Atlantic Division
GILBERT I., (ROSSLEY. W3YA
Dept. of 15.F.,, Penna. Stat. nivers
State College, Pa.
Vlc&-l)irecmr C'harles O. Radgett,.... . W3LVEF
75 Lnrden Rouad, Glenside, Pu.

C‘en tral Division

TIN G. DOYLE,......co0eunceanose WIGPL
4330 N. W lldwood Ave., Mllwaukee 11, WIS,
Vice-Otrector: tieore I, Kelth,,...... WIQLZ

RED 2, Box 22-4, Utlea, IIL
Dakota Division

ALFRED M. GOWAN.............. 'ﬂPIIII
1012 South Willow Ave., Sfoux Fully, 8
Vice-1)rector: Iorrest Wryant.......... WOFDS

6840 Ifurriet Ave., Minneapolls, Minn.

Delta Division
VICTOR CANFIELD.
Box 985, Lake Chs

Vice-Director: Miiton W. Kirkpatrick. .. . W5KYC
4914 Floynell Dr., 8aton Rouge, Lu.

..\WW5BSR

Great Lakes Division

JOHN BRABB..............0. 000 W8SPF
70‘( trord Bldg., Uetrolt "6 Mich.
¥'tce<I>errlnr Robert . Davis........ WSEYE

217 Highland Ave,, S.:,lem Ohlo
Hudson Division

GEORGE V. (‘lka JR...... veelWW20BU0
3 Dulsy Vane
C‘ommack, L. [, N. Y.
1"tce-trectar: lloyd 1, Manamon...... W2VQR

700 Seventh Ave., Ashury Park, N. J.

Midwest Division

ROBERT \V DENNIRTON. ....... WANWX
Hox 631, Newton, Iowa
Vice-Director: Sumner TI, FPoster........ aGQ

2315 Linden Dr., 8.E., Cedar Raplds, [nwa.
New England Division

MILTON E. CHAFFEE,........... .. WIEFW
53 Homeaudile Ave., Southington, Conn,
Tice-1Mrector: Vrank L. Baker, jr......... WIALDP
91 Atlantic 8t., N. Quincy 71, Muss.
Northwestern Division
R. REX ROBERTS. .........co0o.... W7CPY
837 Park 1011 nrl\e Blllings, Mont.
Vice-irrector: oward 8. Pyle............ w70

3434 74th Ave., 8 L Merccr Island, Wash,

Pacific Division

HARRY M. ENGWICHT.......o00vuus W6HC
770 Chapman, 8an Jose 26, Callf.

Vice-Iitrector: Harold L. Lucero.
1113 Elinore Ave., Dunsmuir,

Roanoke Division

P, IANIER ANDERSON, JR......... WAMWH
128 Mauple T.ane, Danville, Va.
Vtce-1rrector: Thomas I, Wood........ WHANK

1702 N. Rhett Ave., x\Ol‘U.l Charleston, 8. C.
Rocky Mountain Division

CLAUDE M. MAER,JR................. WoIC
710 Lafayette St., Denver, Colo.
Vice-Director: Carl L. 8mith. ... ........ wWaRwWJ

1070 Locust St., Denver 20, Colo.

Southeastern Division
JAMES P. BORN, JR
25 Firsf, Ave,,

x'ice-/xirector Thomas M. Moas WAITY
P.0. Box 644, I;Iunlclp.xl Alrport Branch,

tlanta, Ga.
Southwestern Division
WALTER R. JOOS..........c.vuuu. WOLKAL
1315 N. Overhill Drive, Inglewood 3, (! J.llf
Vice-Itrector: Virgll Tulbott............ W6GTE

9226 Alexander Ave., South Gate, Callf.
West Gulf Division

GRADY A, PAYNE................ WSETA
5103 Linden st., Bellaire, Texas
Vice-Director: Carl C. Drumeller........ WSEHC

5824 N.W. 58th St., Oklahoma City 12, Okla.



“It Seems t0Us...”

PICON AND PROPAGATION

At the recent ARRL National Convention
in Chicago some of you heard President os-
land make u strong plea for more amateur
awarcness of PICON —ua Washington-style
term for ““public interest, convenience or ne-
cessity.”” Our President emphasized organiza-
tion for emergency purposes, and well he may
have, for such work makes news that cun be
appreciated by the public at large.

BBut another kind of hamming has been
equally important in establishing the worth of
amateur radio, even though your TV-viewing
neighbor may never have heard of it. Many
important and influential people do know
about it, und more will be learning as  result
of our IGY Propagation Research Project.
Amateur contributions to the advancement of
the radio art were recognized us far back as
1911, when & famous scientist testified before
a congressional committee that amateur work
had aided scientific investigations even before
that time.

The wmateur record in opening up the world
above 50 Me. has been especially impressive.
Moving into what seemed then to he wholly
useless: territory, hams working on 5 meters
discovered tropospheric hending, sporadie-}
skip propagation and reflection from the au-
roral curtain. This was in the wmiddle 30's,
yeurs before there were plans for using the
v.h.f. range for commercinl or military com-
munication.

Following World War II, 50-Mec. enthusiasts
turned up what is now known as transequa-
torial scatter, a phenomenon being given con-
centrated scientific attention during the [GY.
They demonstrated that ewrly postwar pre-
dictions for Fe-layer maximum usable fre-
quency were far too low in many areas of the
world. Pioneering work with reflections from
meteor trails in the early 50’s paved the way
for development of means for long-distance
communication with secrecy, a prime target
in current work with meteor propagation.
Scatter techniques, once thought to he usable
only with very high power levels, are now
being employed effectively by ham stations
running less than 100 watts.

Hams have been able to sugment scientific
investigations mainly because of our unique
character. We are everywhere. We operate

largely without preconceived notions as to
what will or won't work. We try anything,
even when better minds than ours have al-
ready figured out that what we ure attempting
is impractical. No better example of this emu-
lation of the bee (theoretically ineapable of
flight, but doesn't know it) has appeared in
many a day than the recent but now historic
144-Me. QSO between W6NLZ and KH6UK.
Nobody outside of winateur radio would have
hothered to try such a thing even once, let
alone attempt it nightly for nine months!

But John Chambers and Ralph Thomas
were v.h.f. crazy flom way back. They had
scen the “impossible” done hefore, and they
were game to keep on trying this one, even
after 250 nightly attempts had given them not
the slightest sign of encouragement. Then, un
the night of July 8, the curtain of background
noise parted a bit, and the 144-Me. test trans-
mission of KH6UK was heard, bending its way
across more than 2500 miles of Pacific Ocean.
A few minutes luter they were at it two-way,
and one of amateur radio’s greatest moments
was written into our history. The contact
broke the amateur record by more than 1100
miles, and it exceeds by some 25 per cent the
greatest distance over which signals of any-
thing like this frequency had ever been re-
ceived before.

The news traveled fast. Hams over the world
heuard of it the next day via W1AW. The pub-
lic got it shortly after, through ARRL-pre-
pared news relcases thut made newspapers and
radio and TV news broadeusts. Trade and sci-
entific journals featured it in their next edi-
tions. Top people in the wave propagution
world were informed through the cooperation
of Dr. M. G. Morgan, WIHDA, » moving
spirit in the USA National Committee of the
International Scientific Radio Union (URSI).

At the XII Generul Assembly of URSI held
at Boulder, Colo., in late August, QST’s v.h.f.
editor found this work a prime subject of con-
versation with some of the world's leading
propagation authorities. From Dr. R. L.
Smith-Rose of Fngland, Vice-President of
URSI, and Chairman of the URSI Commis-
sion on lonospheric Propagation, on down,
scientists of varying personal interests wanted
to hear more of the event. There was much
discussion of the nature of the signals, and of
the ionospheric and tropospheric conditions
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that prevailed when the contact was made.

All agreed on one thing — the distance was
well beyond anything in their previous experi-
ence for the frequency, by whatever means.
Without exception, these highly-placed men of
science were strong in their praise. They found
it truly remarkable that amateurs would have
the fucilities, the know-how, and most impor-
tant of all the infinite patience for such an
achievement. To 4 man they expressed the
hope that the work would continue, und that
future results would be as carefully docu-
mented as has been the work to ute.

The tests are continuing. Already, they have
produced another break-through, us reported
in our v.h.f. column this month. It is quite
likely that more will have been recorded before
this appears in print. But whether or not
WENLZ and KH6UK ever hear one another
again ou 144 Me., they have done all of us o
service of the highest order. They have made
powerful friends for amateur radio in un area
where backing could be mighty important in
bearing out our contention that hams ocea-
sionally do more than think up better ways to
interfere with television.

PICON has seldom heen better served!

24th ARRL Sweepstakes —
Nov. 9-10 and 16-17

How muany ARRL scctions can you
work in two week ends? How big a contact.
total can you run up? If you ure loeated
anywhere in the Leugue’s field organiza-
tion (see puge 6), you are urged to tuke
part in this popular annual activity. Any
bands, phone or c.w., may be used. The
total operating time allowed each contest-
unt is 40 hours out of the 66 available.
Phone entries compete for awards ouly
with other phone entries — ¢.w. scores
only with other c¢.w. scores — in vour par-
ticular section. Speeial Novice certificates
ure also issued. The SS starts at 1800 KST
(1500 PST) Suturduy afternoon Novem-
ber 9 and 16.

A complete announcement of the eon-
test will appear in November QST.

Contest reporting forms will be sent to
all amateurs who request. It is not neces-
sury to use these forms if the report form
prescribed in November 1956 or in the next
issue of QST is followed.

OUR COVER
This month’s cover shows Paul Blum, \W2KCR,
operating his North Syracuse, N. Y., station. As
reported on page 77 of this issue., Paul hus just
received the Navy's Public Service Award. He
runs a kw. on s.s.b., and visible in the photo are,
at the left, a faesimile machine and, at the right
rear, a radioteletype machine. An 85-foot. tower
out in the yard supports three beams which are

almost always pointed due south!
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Alabama — The anuual Auburn picnic will be held at
Chewaela State Purk on Saturday, October 12,

Louisiana — The Greater New Orleans and Jefferson
Parish amateur radio clubs will jointly sponsor a hamifest
wnd dance on October 12 and 13, The pienic will be held at
Audubon Park, Shelter House #7 area, with games, prizes,
und refreshments. Also a hidden transmitter hunt. The
place for the dance has not been selected as of this writing,

Massachusetts — The Seveuth Inforwal Ciet-together
of all New England DXCC members will be held on
Saturday evening, October 19, at the [Tarvarl Club of
Buston, 374 Commonwealth Ave, Social hour at 30,
dinner at 7:30. Admission is free, with dinner tickets priced
at $3.99. Contact R. T, Pierce, WI1AXA, 61 Lexington
Cicele, Swampscott, Evenings telephone Lynn 3-0027,

New Mexico — The total Amateur Radio (Thib of
IFarmington will hold its annual dinner aund get-together
oo Saturday, October 12, Get further details from Carl 12,
Black, sr., W5POT.

Minnesota — The Mankato Area Radio ('lub is holding
a pet-togother at the Northern Stutes Power Building on
October 12 at 8:00 p.m. There will be several speakens on
the program, ineluding an FCC representative. No charge;
the club will provide u snack. All amuteurs and would-be
amateurs in southern Minnesota invited.

New York — The ‘Third Annual V.ILT, Roundup,
sponsored  hy the Syracuse V.H.F. Club, will be held
Suturday., October 12, at Martin's Resteurant in Liverpool.
Speakers will include Sam Harris, WI1FZJ, und Ed Tilton,
WLHDG. Rescrvations must be made in advance with Al
Obrist, W2IYR, 8 Holly Road, North Syracuse, N. Y.
Price, $1.50, including dinner,

South Carolina — The annual Rock [Hill TTamfest
will be Sunday, October 13, at Joslin Park. All amateurs,
families and friends in the southeastern area invited. Regis-
tration $2.00, beginning at 9 a.n. Big dinner. recreational
fucilities for families. Further info from K1JFN,

A.R.R.L.
ONTARIO PROVINCE CONVENTION

Toronto, Ontario— October 18-19

The wetropolitan Toronto radio clubs will be
hosts to the first ARRL couvention in Toronto in
twenty-seven vears on October 18 and 19. Over
700 amuteurs and their ladies will attend, from
(ntario, Quebee, Manitoba, Alberta, New York,
Pennsylvania, Michigan, and Ilinois.

The convention will sturt. with « reeeption on
Friday at § et at the King Fdward Hotel, King
Street Fast, and a banquet will follow with enter-
tainment and speakers. Suturday there will be
contests, movies, clinies, presentations of tro-
phies. and an initiation ritual for the ROWH., A
program has been prepared for ladices.

Registration will begin on Friday at -t p.ar. in
the lobby of the ballroom. Fee is $5.00 per person,
including the dinner. Tickets ure available from
Willy McCullough, VE3BCR. 203 Gumma
Strect, Toronto. For hotel or motel reservations,
write Bob Haslett, VE3RH, 87 Divadale Drive,
leaside, Toronto 17, Ont. Chairman is Dick
Roberts, VIESNG, SCM of Ontario.

COMING A.R.R.L. CONVENTIONS

October 18-19 —- Qutario Province, To-
ronto, Ontario

November 8-11 — Far East Pacific Divi-
sion, Guam

OST for




Happy members of the Wheaton Community Radio Amateurs, with some of the 2-meter stations that were built during
the club project. Working together toward a common aim turned out to be fine for both club interest and local 2-meter
activity.

The “Club Saver”

2-Meter Portable

A Group Project That Put New Life in an OIld Club

BY ROBERT F. TSCHANNEN, WOLUO*

to deseribe the compact two-meter trans-

mitter-receiver detailed in this article be-
cause the construction project involving it was
respongible for thoroughly revitalizing o sudly
waning ham ¢lub. The end results of this project
were the construction of 50 units, lots of new
two-meter activity, and an increase of 300 to
400 per cent in club attendunce. The success of
the undertaking is attributed to the fuct that it
was a low-cost project which appealed to nearly
all of the club members, and to their inherent
interest in construction,

The naximum cost of the planned building
project was voted upon by club members before
the unit was designed. After a $30 upper price
limit was determined, the equipment speeifien-
tions were prepared. (The $30 figure does not in-
clude the power supply.) In the design of the
unit, every attempt wuas made to split the cost
between the transmitter and receiver in such o
wuy ax to provide u sensible amount of perform-
ance from each.

The units were individually built by elub mem-
bers in their homes. In order to maintain uni-
formity in the design, the kits supplied to the
members included punched chassis, panels and
brackets and insofur as possible, equivalent
components. Photographs were supplied for com-
ponent location. Assistunce in alignment and
“de-bugging’” was given as required. Further

#1412 5. Maple St., Lombard, Illinois

THE NAME *‘(lub Saver” scems sppropriate
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discussion of the mechanies of the elub project
is omitted in favor of more cleetrical and con-
structional details.

General Description

lectrically the unit is quite simple. Tt consists
of a superregenerative superheterodyne receiver
with an r.f, stage, aud a simple erystal-controlled
transmitter in which the output stage is a plate-
modulated doubler. A common sudio svstem
serves as reeciver audio ontput amplitier or trans-
mitter modulator. The unit was designed to
operate from a 270-300 volt power supply having
a current output capability of approximately
125 ma. With a 300-volt power supply, the plate
input power to the 5763 runs 9 to 10 wuatts.
Although the receiver is simple in design, it
possesses sufficient sensitivity to provide satis-
factory communication in conjunction with a
low-powered transmitter. The complete unit is
packaged in a 5 X 6 X O-inch rectungular alumi-
num box (ICA 20841 or 29801.) The cadmium-
plated steel chassis weasures approximately
734 ¥ 434 ¥ 2inches. Most of the mujor compo-
nents may be identified from the chassis photos.

The Receiver Portion
A 6CBG6 tube is used as u tixed-tuned r.f, um-
plifier. The antenny input circuit employs
single tuned cireuit, I, which is fixed-tuned at
approximately (47 Me. The plate circuit, Ly, is
tuned to 145 Me. With the plate circuit of the
staggered pair tuned to the lowest frequency,
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the effective load looking into the grid ecircuit
of the r{. amplifier is capacitive in nature and
regenerative tendencies are thereby reduced. By
tapping the grid lead down on the autenna coil,
the loading on this eoil is reduced, the coil oper-
ating () is increased und better image rejection
is obtained.

A 12ATT tube is the oscillator-mixer. The
oscillator operates on the low side of the signal
frequency. Its tank circuit is padded to reduce
the tuning range so as to cover the two-meter
band on Cg with # moderate amount of leeway.
The oscillator frequency range of 125.8-132.9
Me, provides a signal tuning range of 143-150
Me. with the i.f. at 17.2 Me.

The 17.2-Me. intermediate frequency was not
an arbitrary choice, but was selected to provide
a fair amount of selectivity with a minimum of
hirdies and image responses, when the receiver
tunes the two-meter band.

The pentode portion of a U8 tube is the
superregenerative second detector. Smooth re-
generation control is obtained by varving the
screen voltage. The triode portion serves as an
audio amplifier in receiving and as u microphone
amplifier when transmitting. In the receive posi-
tion, grid bius is obtained from contact potential,
plus reetified grid current which may be de-
veloped if the peak positive grid swing exceeds
the contact bias. In the transmit position, the
stage is a cathode-driven amplifier, with a small
bias being suppliecd by the d.e. voltuge drop
across the secondary of the transformer 7'. The
d.c. required for microphone current is supplied
from the by-passed cathode of the 6AQ5 output
tube.

The output stage autotransformer step-up
arrangement permits a high percentage of modu-
lation, as compared with a Heising modulation
svstem used without a dropping resistor. The
transformer design is such as to permit both
modulator and final plate current to How without

12

Fig. 1—Schematic diagram and parts information for

the 2-meter portable station. Unless otherwise stated,

capacitors are ceramic. Values less than .001 are in uuf.

Resistors are Y2-watt carbon. Where polarity is shown,

capacitors are electrolytic.

Ci, Cy, C5—1=8-upuf. plastic trimmer.

Cz—25-puf. variable.

Ca—25-ppf. ceramic trimmer.

Cs—2-plate midget variable, shaft type.

Ji—Coaxial chassis fitting, female.

J2—Closed-circuit jack.

Ju—=8-pin chassis fitting, male. Provision is made for
either 6- or 12-volt connection; see text.

Li—12 t. No. 26 enam., close-wound on %i¢-inch bakelite
form, iron-siug tuned.

L2—2 t. wound in same direction as L and about %s
inch below it.

Ls—5%2 t. No. 18, Ya-inch diam., % inch long.

L+—4 t. No. 14, %-inch diam., Y2 inch long, center
tapped.

Ls—13% t. insulated hookup wire. Wind to fit snugly
inside Ly.

La—4 t. No. 18, %-inch diam., 7is inch long. Tap at 1%
and 2% t. from ground end.

L—3 t. No. 18, ¥s-inch diam., 7i¢ inch long.

Lxy—15 t. No. 36 d.s.c., close-wound on %u-inch bakelite
form, iron-slug tuned.

Lo—16 t. No. 32 dus.c., close-wound at terminal end of
form used for Lx. Ls is directly below it. Wind
both in same direction.

Liy—3 t. No. 18, %-inch diam., 74 inch long. Tap at
1 t. from ground end.

RFCi-4 incl.—R.f. choke, about 10 uh. May be 70 t. No. 38
enam. close-wound on V&- to ¥i¢-inch diam. form
or high-value resistor.

S1—6-pole 2-position miniature ceramic switch (Cen-
tralab PA-2019).

T1—Single-button microphone transformer.

To—Small modulation transformer, auto transformer
type {Triad M-42).

core saturation. (This is sometimes the case when
a small receiver type output transformer is used
in this application.)

The send-receive switch is o miniature ceramic
rotary with five of the six available poles of the
switeh used. This arrangement is «imple
and effective, and much less ¢xpensive
than a push-to-talk relay.

The club-project 2-meter portable station
described by W9LUO. Size may be judged
from the 6-inch scale at the lower right. Power
supply is a separate unit, and may be ar-
ranged to suit user's requirements.

QST for
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o
The Transmitter

The first model transmitter designed for this
project emploved the same tube complement,
but used a 48-Me. erystal oscillator, tripling in
the second half of the 6U8 tube. This arrange-
ment provided straight-through amplifier opera-
tion of the 5703 stage. The input loading of the
5763 tube at 144 Ne. is considerably greater than
at 72 Me., however, und some difficulty was en-
countered in obtaining adequate drive, without
excesrive crystal current. The finul design uses
an 8-Me. crystal oseillating on its third overtone
at 21 Mec. The second half of the 6U8 triples to
72 Me. and drives the 5763 plute-modulated
doubler. An appreciable margin of drive capa-
hility is pravided, and upward modulation with
good linearity is obtained.

The heater connections of the unit ure such
that either » 6~ or 12-volt supply may be used.
For 12-volt aperation, connect the source to Pins
2 and 8 of the input connector. For ¢ volts,
connect Pins 2 and 8 together with o jumper and
connect the source between Pins 7 and 8.

Construction Hints

Best results may be expected if the luyout and
cireuit are carefully followed. Principal compo-
nents may be identitied from the photos of the
rear and bottom of the chassis. In the rear view
the receiver portion is at the right. The tube in
the right foreground is the 6CB6 r.f. amplifier.
In line with it, near the panel, is the 12AT7
mixer-oscillator. The 6Ui8 and 6AQ5 are near
the middle of the chassis. At the fur left are the
two transmitter tubes, the 5763 being the one at
the corner of the chassis.

fn general, the positions of vurious coils in
hoth the receiver and transmitter should be as
shown in the photos. (oils shouid be kept well
away from the steel chassis. The position of the
erid-plate shield on the bottom of the 6CB6
socket should be noted. This may be made of
any shiclding material which may be soldered
into position readily. If desired, the crystal socket
for the transmitter may be located on the side
tlange of the chassis :wnd clearance holes punched
in the cuse for quick crystal changing. Use a
sturdy bracket to rupport the variable capacitor
('s in order to prevent frequency shift due to

panel pressure which may occur during use of the
equipment.

If & rear cover is used on the case of the unit,
drill ventiluting holes in the bottom und top of
the cabinet and in the chassis, for ‘“chimney”
effect. The p.m. speaker should be spaced ap-
proximately 1/16 to 1/8 inch behind the plastic
grill cloth, by meuns of washers, since at high
uudio levels the cone travel is otherwise sufficient
to produce an objectionable buzz, as the outer
ribs in the cone strike the grill cloth.

Alignment of the Receiver

After wiring is completed, check it over ecare-
fully. The receiver may now he connceted to o
power supply and warmed up. An uaccurately
calibrated signal source and/or grid-dip meter
is desirable for alignment purposes. An u.c. volt-
meter, output meter or seope should be connected
across the speaker voice coil terminals s an
output indicator. A modulated 17.2-Me. signal
is loosely coupled to Pin 7 of the 12ATT mixer.
Set the volume coutrol at maximum and the re-
gencration control for the cleanest output signal
with least noise. The tuning slug in Lg is then
adjusted for maximum output indication across
the speaker voice coil terminals. A rensonably
strong signal must be used for this alignment, to
override the noise developed in the superregen-
erative detector. If a modulated signal is not
available, an alternate alignment technique is to
use a c.w. input signal and tune Ly for minimum
noise output. Keep the input level sufficiently
low to provide some noise for output indication.

The ovscillator tuning range is adjusted next.
This may be done by direct grid-dip meter pickup
from the oscillator coil, Ly, or by insertion of
an input signal to the ar.teana terminals, If direct
grid-dip meter pickup is used, couple loosely to
Lo, in order to minimize oscillator frequency
calibration errors. The best method is by signal
insertion to the antenna terminals. No oscillator
interaction results from this method, so u more
accurate calibration may be obtained. It is im-
portant in this case that the if. alignment be
done first. An input signal tunable from 143 to
150 Me. (preferably modulated) is used for this
adjustment, and the oscillator tuning rvange is
centered by spreading or squeezing turns of Lig.
The coverage is then adjusted by bending stator

Interior view of the 2-meter station. Receiver portion is
at the right side of the picture.
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or rotor plates of ("s so as to tune the desired
range. When the grid-dip meter is used for this
adjustment, the oscillator coil und tuning cu-
pacitor are adjusted to provide an oscillator
range of 125.8 to 132.8 Me.

After the oscillutor has been adjusted to cover
the range, the r.f. alignment may be done. Using
a modulated signal on 147 Mec., C4 is tuned for
maximum output indication. Similarly, 5 is
tuned for maximum output on u 145-Mec. signal.
The tuning of these eircuits is rather broad; cure
should be taken to adjust the input level to avoid
overloading.

This completes the receiver ulignment. Dial
culibration markings should he made ouly after
the receiver performs satisfactorily in all re-
spects, as oscillator frequency calibration is in-
Huenced by changes in the r.f. plute and converter
grid circuits, or by movement of components in
the vicinity of the oscillator eircuitry.

Transmitter Alignment

Transmitter adjustment is most cusily carried
out using a d.c. v.tv.m. or a low-range d.c.
illiammeter (0-5 ma.). The alignment basically
consists of adjusting the tuned circuits for maxi-
mum grid current, sturting with the oscillator.
The tickler coupling of the regenerative oscillator
must be adjusted to provide adequate but not
excessive feedback, in order to ussure cryvstal-
controlled operation. Counect the v.t.v.m. from
the junction of RFCy and the 68,000-ohm resistor
to ground, or insert the d.c. milliammeter be-
tween the resistor und ground. This will reud
voltage or current developed in the tripler grid.
Adjust the tuning core of L; until maximum
voltage or current is read. There will usually be
a sharp rise as /1 resonates at the third-overtone
frequency, 24 Me. Listen to the character of the
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Receiver circuits are at

the left side of this bot-

tom view of the club-
project portable.

oxvillator note at 24 Me. on a receiver, and check
if it is crystul controlled by bringing a metal
object near ;. If the note is clear and no fre-
quency change is noted, the oscillator is cryvstal
coutrolled. Back the tuning core out of the coil
slightly and check to see that the oscillator starts
rapidly. Feedback can be adjusted by chang-
ing the number of turns in Lo, or its spacing
from L.

For tripler alignment, the v.t.v.m. is connected
similarly in the 5763 grid circuit and the trim-
mer capacitor 'y is adjusted for maximum indi-
cation.

Two No. 47 brown-beud pilot bulbs are next
paralleled ucross the antenna connector to
ground. The final amplifier tuning capacitor, Ca,
is adjusted for muximum brilliance in the output-~
indicating bulbs. Adjustment of the series an-
tenna capacitor, ('3, is mude after the antenna
svstem has been connected; this is commonly
made by use of a crystal diode und milliammeter.
With the tinal amplifier properly loaded, the unit
will modulate upward with good linearity. 1f
grid excitation is low, downward modulation will
oceur and poor efficiency will be obtuined.

Conclusion

Most of the 50 kits supplied to club members
and other interested parties have been completed
and two-meter activity is steadily incredsing.
Credit is due to members of the club who have
made the project successtul; particularly, Don
Hayworth, WIFYT, business manager of the
affair, Bob Winston, WIWYX, who did the chassis
work, John Kullberg, W9YBG, for photographs,
WODLJ, WOIYL, WOFRE, WONZM for com-
ponents, W9FQ for bookkeeping, WITVN for
drawing, WOWIKM for test equipment and Ken
(tuge for layout photos.
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Combination
Regulated
Power Supply

Extending the Range
of Regulated Output Voltage

BY L. D. CHIPMAN,* W4PRM

A nominally 250-voit

regulator circuit is moved up by
steps in the voltage spectrum
through the device of increasing the
stabilized reference voltage.

HE power supply described in this article

makes use of relatively inexpensive com-

ponents and gives good voltage regulation
from zero output to full load current and with
varying input voltage. The output voltage is
variable over a 1200-volt range with front panel
control.

The circuit, Fig. I, is a4 combination of two
commonly used regulator circuits. The gas-filled
regulator tubes are used to establish a fixed
reference voltage, to which is added an elee-
tronically regulated variable voltage.

In the author’s transmitter the circuit is uscd
with 4-125A tubes to provide regulated sercen
voltages of 350 volts for Class C operation when
switch Sy is in Position 2, and 615 volts for Class
ABoperation when 8y is in Position 1. The power
transformer is a surplus unit with 600- and 1000-
volt tups, 4 combination which is not un ordinary
catalog item, but the transformer suggested in
Fig. 1 will give approximately the same voltages.
The design can be modified to give any voltage
from 225 volts to 1200 volts, with each voltage
design center variable = 60 volts, The maximum
output current is determined by the power truns-
former, rectifier, and electronic regulator tubes.

The number of gas voltage-regulator tubes
necded can be found by subtracting 250 volts
from the wanted output voltage to get the approx-
imate reference voltage, and then adjusting this
reference to the nearest value obtainable from
combinations of gas regulator tubes. For exam-
ple, if the wanted output voltage is 350 volts the
nominal reference voltage is 350 - 250 = 100

*816 Melrose St., \Vinator]—Salem. N. C.
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Fig. 1 — Circuit of the regulated power supply. Resistors are 1 watt unless indicated otherwise. See text for discus-

sion of constants for various voltage ranges.

Ci, Ca — 4-uf. paper, 1500 volts.

Cz — 0.1-uf. paper, 600 volts.

C4 — 12-pf. electrolytic, 450 volts.

Cs, Co, C; — 120-uf. electrolytic, 350 volts.

Cx — 4-uf. paper, 600 volts.

R1 — 50,000-ohm potentiometer,
rating.

R2, R3, R4 — 27,000 ohms, 2 watts.

S1 — D.p.d.t. rotary.

S2 — S.p.s.t. toggle.
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1-watt or higher

Ty — Power transformer, voltage and current ratings as
required (see text). For output voltages of
approximately 700 and 350, Merit type P-3175
(1100 volts center-tapped) is satisfactory.

T. — Filament transformer, 5 volts, 2 amp.

Ts — Filament transformer, 6.3 volts, 1.2 amp. (may be
combined with T2 in a dual-secondary trans-
former).

Vs — OA3/VR75 (see text).

Ve, V; — OD3/VR150 (see text).
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volts. Either a VR75 or VR105 can be used. A
VR75 is used for this output voltage in Fig. 1 in
arder to reduce the power dissipation in the 616
regulator tube.

The 615-volt output was computed as follows:

615 — 250 = 365

VR150 4 VR150 + VR75 = 375 volts.
The necessury reference gas-regulator tubes can
be caleulated in the same way for voltages up to
1200 volts.

For output voltages higher than 615 volts, the
transformer 7'; will have to be changed. The
voltage rutings of C'; und C» also will have to be
increased in proportion to the increase in output
voltage. Additional capacitors and associated
bleeder resistors will have to be added in series
with 75, ('s and (7 so that the total voltage
rating is greater than the output voltage. Also,
the voltage rating of ('s has to be more than the
total of the ignition-voltage rutings of the gas
regulator tubes.

To increase the current-carrying capacity of
this regulator two or more 6L6 tubes can be used
in parallel. The current through each tube should
not be over 90 ma. The current-carrying capacity
of the transformer 7'y has to be greater than the
total current required from the output of the
regulated power supply, of course.

The heater cireuits of the 6L6 and 6SJ7 tubes
should not be grounded. The heater winding
should be insulated from the transformer core and
should not break down with a voltage equal to
the output voltage of the power supply.

With high voltage outputs it may be necessary
to mount the voltuge-control potentiometer with
insulating wushers on a bracket behind the.pancl
and bring an insulated shaft through the front
panel.

The rectified and filtered d.c. input voltage to
the regulator should be u minimum of 50 volts
higher than the required maximum output
voltage.

This one was submitted by Ronald Egnitz,
W3YNZ of North Braddock, Pua.:

(iiven three capacitors of 4 pf., 2 uf. and 1 uf.
respectively, connected as shown in the sketch.
The 4-uf. cupucitor is charged to 20 volts as

apf, 2
0oV, = I

2uf.

+ +
101, 10ov.

shown, and the 1-uf. capacitor has a 10-volt
charge. When the switch is closed and all tran-
sients have disappeared, what voltage is across
each of the capacitors? Assume the capacitors,
conductors and battery are perfect.

—

How did you make out with the resistor prob-
lem last month? In case you didn’t get it, here is
the solution:

The zero-center milliammeter probably sug-
gested some sort of bridge circuit; if it didn’t it
should have. Let’s call the preeision resistor K,
and number the others R, through R4 The two
measurcments we are allowed will be made using
the circuits shown; we must record the meter
movement direction (if any) during the two
measurements. Having these, we cun refer to
the tuble and it will tell which, if any, resistor

October 1957

wus high or low or if they were ull the same.
1f you worked out the solution to the harder

problem involving 14 resistors and three meus-
urements, W2ALJ would appreciate heuaring
from you and comparing methods of solution.

. Reading Answer
+ + R: high
+ 0 R2 high
+ - Rz low

0 + Rs low

0 0 All equal
0 - R4 high

- + R3 high
- 0 R: low

— - R: low
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beam at WIHDQ has been the

3-over-3 shown in recent editions of
the Handbook and Antcnna Book. 1t
gave a good account of itself, und it
fitted conditions as they were on 50 Me.
when it was erected. Its gain was rea-
sonuably high, and its broad frontal lobe
(about the sume as a single 3-clement
job) made precise aiming unimportant.
But times have changed sinee 1955,
That broad lobe, once so convenient.
for random operating, is something of a
liability, now that new stations are
springing up in all directions.

Then, too, we wanted to stack n
2-meter beam on the saume support, so
with some misgivings we took down the
old faithful and put together a single
ti-element job. It has worked out well,
and it was relatively easy to handle,
for an array over 20 feet long. Thinking
that others who like to build their own
heams niay be interested in its design,
we pass along the prineipal details
herewith.

FOR ABOUT TWO YEARS the 6-meter

Element Spacing
Possibly there is only one ‘‘hest”
combination of element lengths and
spacings for Yuagi arrays, but we have
found from long experience that nearly
identical results can be obtained from
) variety of element spacings, provided
The 6-element long Yagi as it is installed at W1HDQ. Both it and the that "hcv system i tuned for opti-
16-element 2-meter array above it have separate vertical members Mum performance, und matched so that,
which are fastened to the vertical support with TV-type U clamps. it will tuke power efficiently. Nobody
has yet designed 2 long Yagi mathe-
matically, so the experimentally-inclined can still
have their fun with variable clements and adjust-
uble spacings. We've had our shure, and the re-
sults may be seen in the Handbook, the Antenna

S. Book and QST for many vears past.

One thing seems fairly sure from all this work—
ours and that of many others: higher performance
ean be obtained from Yagis of more than 3 cle-
ments if the spucings are inereased for the di-

EI e ments rectors after the first one. Reflector spacing is not
a eritical matter. You can use anything from 0.15
to .25 wave length with practically identicul
results, except that the closer spacing lowers the
nn impedance somew hat and makes the tuning a bit
sharper. But within reasonable limits you can
tailor your design to physical requirements and
availuble materials.
. This is particularly truc in arrays of 2 to 5
A ngh-Performa‘nCC Beam elements. Our 3-over-3 had spacings of 0.15
for Toda‘.f‘s 50-Mc. Conditions “ave length for both reflector and director, and
. . tests showed this to be close to optimum for for-
ward gain, when lengths were adjusted to values
given in the Handbook. We have also confirmed
that the 0.2-0.2-0.25 spacing used in the Hand-
hook 4-clement job is close to optimum for a
12-foot boom. But you can make a 5-element job
on the same boom length that will give another

BY EDWARD P. TILTON, * WIHDQ ¢ V.H.F. Editor, QST. ;
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decibel or so of gain, with the elements all spaced
0.15 wave length. Its extra performance, particu-
Jarly in sharpness of pattern, is well worth the
extra element.

Top performance in the matter of gain does,
however, call for wider spacings. The array shown
here was built more or less according to the
Greenblum information published in QST for
August and September, 1956, which is repeated
in part in the 1957 Antenna Book. One final word
on dimensions: splitting hairs is definitely not
required in measuring spucings. An inch one wayv
or the other will make no measurable difference.

Construction

We are concerned here mainly with mechani-
cal details and matching adjustments. Flement
mounting is handled by means of aluminum cast-
ings made especially for this purpose by Willard
Radecliffe, W8LAH, Fostoria, Ohio. These fittings
are made for several sizes of booms and clements,
but the type here (the smallest available, Type
HASL) taukes 'g-inch elements and a [14-inch
boom. Both dimensions are adequate for rugged
6-meter beams. The fitting shows plainly in the
photograph of the matching device. Another fine
way to mount elements is shown in Fig. 1. This
requires drilling through the boom, but it involves
no purchased fittings, and it is mechanically
excellent.

Fig. 1—Method of mounting elements shown at the left

requires drilling the boom, but provides inexpensive and

secure assembly. Clips are cut from sheet aluminum and

bent to fit. The mounting of the suspension bracing arms

to the vertical support is shown at the right. Braces are

flattened at the ends and bolted to brackets that clamp
to the supporting pipe.

The hoom is fastened to the vertical support
by means of a gusset plate method that has
worked out well in the 3-over-3. The mechanical
details are shown in Fig. 18-8 of the 1957 Hand-
hook. A single thick sheet of auluminum or steel
may be used, but a lighter method (and one em-
ploying more readily availuble materials) is to
use two sheets of aluminum about 1 g-inch thick,
sepurated by a sheet of plywood or tempered
masonite. We prefer the latter, as it scems to he
impervious to weather if it is lacquered. It also
is not as compressible as wood, so the nuts may
be sct up really tight and the adjustment will
hold indefinitely. The plate for this array was
made longer than that shown in the Handhook,
and 4 U-clamps were used on the boom instead
of 2.

1t is not always possible to obtain lengths of
20 feet or more on one piece for a boom, but that
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need not worry you. Ours was made from 3 sepa-
rate picces of uluminum and dural. If suspension
bracing is used as shown, the method of splicing
is not critical. One way to do it is to obtain the
next size larger or smaller than the boom ma~
terial, and usc a short length either as a sleeve or
a plug, over or inside the main boom. We used
the latter method, and without a very good fit,
either. We shimmed up the joint with flat strips
of sheet aluminum, and pulled the whole thing
up tight with a few judiciously placed self-tap-
ping screws. (Needless to say, we slipped the
element mountings over the boom before these
serews were put into place.)

Suspension bracing is a great aid in using light~
weight materials for u rugged beam that will tuke
real punishment from the weather. The suspen-
sion of the boom can be done with small galvan-
ized steel wire, or tubing can be nsed as in this
array. 1f the latter, latten the tubing at the point
where it is to be fastened to the boom. We used
the latter method, two screws for the foot of each
braee. The upper portiou of the brace is also Hat~
tened out, and it is bolted between the two halves
of a clamp made of 4-inch aluminum. See Fig, 1.

In mounting the boom to the vertical support
there is always the temptation to balance the
system dimensionally. If there is o lurge difference
between the weight of the two halves of the array
it is hetter to balance it mechanically, at the ex-
pense of some ungainliness in appearunce. Where
wide spacing is used on the forward directors and
close spucing near the driven element, this be-
comes more important than in small arrays.

The Gamma Match

For yeuars we've liked the gamma system as a
method of matching rotatable arravs fed with
coux. Trouble was that the variuble capucitor
presented quite a problem in weatherproofing.
Then along came W2VS, with his trombone
capacitor deseribed in July QST. Our gamma
match is a modification of his, well snited to
v.h.f. applications. The eapuacitor has extremely
high @, and it can be weatherproofed by wrap-
ping the open ends with plastic tape.

The main gamma arm is eut from the same
material as the elements. It is suspended parallel
to the driven element by means of two I-inch
ceramic standoffs and four sheet aluminum eclips,
as shown in the photograph. The !4-inch tube is
15 inches long. Its inner end is connected to the
inner conductor of a coaxinl fitting, which is
mounted on a small bracket screwed to the boom
canting. Holes are drilled and tapped in the cast-
ing to take two 6-32 machine screws for mounting
the bracket.

The sliding arm that is the movable element
of the coaxial eapacitor is made of 1{-inch tubing
or rod, about 14 inches long. It is maintained
couxial with the main urm by means of two
polystyrene bushings. One is force-fitted to the
end of the rod that goes inside the main arm.
The other is fitted tightly into the fur end of the
main arm, but reamed out to permit the movable
rod to slide freely in and out, Thesc bushings can
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Closeup view of the adjustable
gamma match. Small rod, right,
slides inside main gamma arm,
providing adjustment of both the

top position on the driven element,

and value of the series capacitor.

be made from 3¢-inch polystyrenc rod, or they
can be fashioned easily from small polystyrene
coil forms. We used the latter method. The Na-
tional PRC-1 form is ideal for the purpose. 1t
fits tightly over the 14-inch rod and slides freely
inside the I5-inch urm. The bearing at the end of
the arm where the adjusting rod projects was
made by cutting the bottom off one of the PRC-1
forms and drilling out the inside so that it would
pass the rod freely. It is shimmed up with plastic
tape to a sufficient thickness to make it a tight
fit inside the main arm. It is slipped over the rod
and then pressed into place in the end of the
arm.

A clip of sheet aluminum makes contact be-
tween the driven element and the sliding rod. Be
sure that all surfaces at the points of contact are
completely clean, as solid low-resistance electrical
coutact is of utmost importance here.

Adjustment

Tune the clements if you like. We've been
through it many times, so you can take our word
for the lengths given, or do the job yourself, if
vyou have a foolproof gain-measuring setup. This
is not a simple matter, us anyone who has done
extensive work with Yagis can verify. Here we
are concerned only with matching.

Matching requires an s.w.r. bridge. Don’t try
to do it without one! It doesn’t have to be a
fancy laboratory-type device, but you must have
something that will enable you to adjust for zero
reflected power. Ficld-strength meters, the gyra-
tious of the final plate milliammeter, and all other
indications except that minimum reflected-power
reading are out. Buy, borrow, or build a bridge.
You'll never have a more useful or necessary tool.

Put the beam up on u temporary support, as
high above ground as you can get it and still
reach the gamma adjustment. A half wave length
will do, if the beam is in a clear flat area, with no
wires, drain spouts or other metal, and preferably
no foliage, within at least a half wave length all
around. The larger the open spuace and the higher
the beam position, the better, but these are mini-
mum specifications.

Insert the s.w.r. bridge in the coaxiul line at the
antenna. At the transmitter will do in a pinch,
but at the untenna gives the most sensitive indi-
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cation. If your bridge is not the kind that can be
left in the line at all power levels, you'll have to
set up for operation at a power level that the
bridge will take. Low power has the advantage
that you can make adjustments without turning
the rig off. We did the job with 100 wutts in the
line, and even though we wore heavy buckskin
gloves the warmth of r.f. could be felt plainly.
Rare-hands adjustments are out, with anything
more than a few watts.

The adjustment is twofold. You've got to find
the right spot for connecting to the driven ele-
ment, and the right value of series capacitance to
tunc out the reactance of the arm. Start with the
clip set at about 16 inches out from the boom.
Set the nuts on the elip just tight enough to make
1 solid eleetrical contact, but loose enough so
that the arm can be slid in and out.

Turn on the transmitter and read the retlected
power. Maintain the clip at one position and slide
the capacitor arm inward or outward slightly.
Note if the reflected power changes, and which
way. If it goes down move more in the same
direction, until it goes us low as it will. If there is
still a reading, the position of the clip must be
altered a bit at a time, adjusting again for mini-
mum reflected power. Eventually 4 combination
will be found that gives a zero reading. That's it,
except to check the reading when you get out of
the antenna field. If the reading goes up, try the
adjustment again, going a bit beyond the appar-
ently optimum point, until you have u setting
thut results in & zero reading when vou are out
of the field of the array. Field glasses for reading
the bridge meter may be helpful here.

At WIHDQ we have a run of over 100 feet of
transmission line. To keep losses down, we bring,
the coax from the gamma mateh down to a balun
at an anchor point at the top of the tower. There
we have u 300-ohm (Q-section, working into 450-
ohm open-wire line. At the station, the 450-ohm
line goes to an antenna coupler, ¢coming out on
coax to the send-receive relay. The antenna
coupler is thus in the linc for both transmission
and reception, a desirable feature, we've found.

Results

A beum of this length is definitely not a broad-
{Continued on page 172)
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SEEER IS gRERESeEEERIENEBERENaAEn

No place for an antenna? Not the
conventional type, perhaps, but where
there's a window there's a way.

of small phsyicul size for those amateurs who
have no space for conventional antennas. We
call it a *“window-sill antenna’ because it is in-
tended particularly for those who live in apart-
ment buildings or rented rooms and have access
to a window but have no other antenna facilities.

One of its features is that it can quickly be put
up or taken down. if necessary — o feature that
should appeal to amateurs who have relnctant
landlords! This is accomplished by using a col-
lapsible whip antenna mounted on a small plat-
torm that can be hooked on a window sill. Details
for one type of mounting, offercd as a suggestion,
are shown in Fig. 2; vou may need something
different for your location.

If the window you plan on using is at the second
floor level or higher, the whip can be mounted
cither horizontally or vertically, but horizontal
mounting is preferable beeause it has the ad-
vantage of getting the antenna farther away
from the building. At ground level or the first
floor, the antenna should be mounted at an angle
of 45 degrees or vertically with its base two fect
or more from the wall of the building.

The antenna can be used on any of the bands
from &0 through 6 meters. This is made possible
by using a combination loading coil and matching
circuit for coax line, as shown in Fig. [. When
fully extended, the whip (Ward Model SC-8) is
100 inches long. This length, plus the two or three
fort, of wire needed to connect. from the base of
the whip to the coil, is very short for 80 or 10
meters, but on 20, 15, 10 and 6, the length is com-
parable with a quarter wave length.

Antennas that are extremely short, for a given
band, such as this onc on 80 and 40, are not. very
officient radiators. But when it is a choice he-
tween an ineflicient system und no antenna at all,
it’s a cuse of anything is better than nothing. And
after all, mobiles do operate with just such an-

\

ANTENNA
(See text)

Tuls article deseribes a simple antenna system

LI\#%ﬁf PN J'J
Al &’J ~

S
EXTERNAL

= GROUND

k

Fig. 1—Circuit diagram of antenna and coupling circuit.

C1—140-puf. variable (Hammarlund MC-140-S).

Ji—Coax chass’s receptacle, SO-239.

L1—24 turns of No. 12, 6 turns per inch, 3 inches diam.
(Air-Dux 2406).
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The coupling circuit is constructed on a 3 X 5 X 10-
inch aluminum chassis. An eight-inch length of wire is con-
nected to the grounded end of the coil. This, with the clip at
its end, serves to short out the unused portion of the coil.

The clip is an E. F. Johnson Type LC8.

A
Window-Sill
Antenna

80 Through 6 with a
Small Antenna System

BY LEWIS G. McCOY,* WI1ICP

tennas — and manage to have satisfactory con-
tacts with quite low power.

On 20 meters and higher frequencies the an-
tenna cfficieney improves, and the prineipal
handicap is that & window-sill location is not the
best place that could be chosen for a radiating
svstem. However, nceessity governs when no
other spot. can be used.

"""" * Technical Assistant, QST
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The system deseribed was tested on several

bands at different locations. Here at Head-
quarters the building has a steel frame, typical of
many apartment buildings so fur us construction
is concernedd. The antenna was also tried at the
home QTH of WIICP, u two-story frame house.
At both places the antenna was mounted hori-
zontally at the sccond-floor level. Several con-
tucts were made on each band from both loca-
tions. The power input was about 50 watts and
the worst signal report received was a 5-6-9 from
1llinois. (We won’t list all the 5-0-9 reports, but
we did receive o few!) One other installation was
tried with the untenna mounted vertically a few
feet ubove ground level. A three-foot metal stuke
driven into the ground was used for the ground
connection. This setup more or less duplicates the
average mobile installution. Several satisfactory
contacts were made with it.

Coupling System

C'onstruction of the loading coil and coupling
system is simple. Ly is mounted on Johnson Type
135-46 feed-through insulators. The variable
eapacitor, ('y, is mounted on u 214 X 3-inch picce
of Lucite. A small right-ungle bracket, 14 X 1o
X 3 inches, is used to hold the Lucite to the
chassis. An insulated coupling is used in con-
junction with : panel bearing and shaft to bring
the cupacitor control to the front of the chassis.
This reduces any hand-capacitance effcets when
adjusting Cy, if the ground lead is short.

ro
T coupLer
7 o
/, TR it N
100" wHIP
e SlETAL
STAND-OFF RACKETS
INSULATORS

Fig. 2—This drawing shows one method of constructing a
window mount. The metal brackets for hooking to the
window sill can be made from shelf brackets available at
any hardware store. The whip is supported by two steatite
stand-off insulators.

Installation and Adjustment
The antenna preferably should be installed on
a window that is near a heatint radiator or water
pipe. Either of these makes u reasonably good
ground connection —in fact, any extensive
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Bottom view of the coupling unit showing the method for

mounting Ci on the Llucite bracket. An insulated shaft

coupler is used to connect the rotor of C; to the shaft for
the tuning knob.

metallic svstem such as water piping or the metal
frame of a building will, generally speaking, be a
better “ground” than a rod driven into the
carth and connected to the coupling circuit
through a wire of appreciable length.

The simplest method of tuning is to use a
standing-wave-ratio bridge in the coax line be-
tween the transmitter and coupler. If you don’t
have sueh o bridge then by ull means build or
buy one. Several different units are deseribed in
the measurements chapter of the Handbook.

Liet's assume you're going to tune the system
up on 40 meters. First, set. vour transmitter to the
frequencey vou want to use in that band, Turn on
the rig and set your s.w.r. bridge for reading re-
fHeeted power. Tune ¢ and see if there is any
sign of & match, indicated by a reduction in the
reflected-power reading. At first, you'll probably
find that there is no such indication. unless you
are lucky cnough to have the coil tap at the
correel position. Finding the right place for the
tap is the problem. Move the tap up or down the
coil and tune €'y aguin. Continue taking trial tap
pusitions until vou find one where tuning
causes the refleeted-power rending to falke a dip.
Then move the tap a fraction of « turn at u time
until yvou are able to bring the reflected-power
reading down to zero with (. It will usually rise
rapidly as 1 is tuned on cither side away from
the correct sctting, especially on the lower-fre-
quency bands, beeause o small antenna system
such s this will tune quite sharply. Once vou
find the proper tap poiut on the coil and the cor-
rect setting of *y us indicated by a refleeted cur-
rent of zero, the antenna is tuned for that fre-
quency.

The sume tuning proeedure is used for all bands
from 80 through 15 meters but the tuning will
tend to be less eritical on the higher bands where
the untenna is longer in terms of wave length.

It is a good idea to make up a chart showing
the proper tap points for each band. This will
suve a lot of work when vou change bands. The
amount of coil yon'll need will depend on the
hand. Most of the eoil will be used for 80 meters
und less and less as vou go to the higher-frequency
bands. On 10 you won't need any coil; on ¢ the
whip should be shortened to 85 inches which is ap-
proximately a quarter wave length on that band.

If vou huppen to live several floors above the
ground there is a simple method of increasing the
efficiency of the system on 80 and 40. You can
lengthen the antenna by elipping a wire to the
end of the whip and letting it hang down. How
much wire yon can use will depend on the height.

The author would appreciate heuring from unyv-
one who manages to work all states using this
system, Alter all, it isn't impossible!

QST for



Note on Inductance Calculation

Designing Coils Having a Fixed Winding Pitch

BY THEODORE ELLIOTT *

N DESIGNING air-core coils for a desired in-
I ductance and where u table or chart (or the

ARRL Lightning Caleulator — Ed.) are not,
readily available, the equation

_ 0.2¢%2% (1).
3a 4+ 9 4+ 10¢

is used, where L is the inductance in micro-
henrys, « is the mean diameter of the coil in
inches, b is the length of the winding in inches,
¢ is the radial depth or thickness of the winding
and nis the number of turns. In the cuse of single-
layer coils, 10c may be neglected su that the
equation becomes

_ 0.2a%? @).
'JII + Vb
This is the form of the equation that will be

discussed here.
Insofar as the coil diameter and the desired

inductance are known, the equation usually is-

rearranged to solve for the number of turns of
wire directly and a value for b is assigned that
will suit the design. Thus when the number of
turns has heen determined from the cquation, it
is simply a matter of spacing these turns equully
in the length 6 as chosen. For this purpose the
equation is written

e Ja + ()b (3).
"= omat L
or e
3a + 9 .

The number of turns solved for must be spaced
out in the length already assigned by the value b,
and very often this spacing is an odd value that
i difficult to accomplish. Furthermore, the
formula cunnot be used for u winding with o
desired turn spacing or “pitch,” nor does it
provide a precise solution for close-wound coils,
whose “piteh’’ is the number of turns per inch
listed in the wire tables for the particular size
and type of wire being used. However, a precise
solution for any “pitch’ is easily found as follows:

Kvery coil has a certain number of turns per
inch, or *“piteh,” whether it be the value from
the wire tables or any other spacing that may be
desired. Hence, the length b of any coil can be
stated in terms of the totul number of turns
divided by the number of turns per inch, or
“piteh,” or, we ean say b = n/P. Then the
equation (3) beromes

11 Herrick St., Winchester, Mass,
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3a + 9%
N
" o2 L
By a little algebraic mauipulation this can be
put in the form
(6),

o 45L> 151,
v 1*P «

(5).

This is an equation in the quadratic form
2% — uz = », the solution for which is

_7/-—{:'\*//“ l—lv

= 5

If the coctiicient of n in purentheses in ¢qua-
tion (6) is substituted for » and the right-hand
term of cquation (8) is qubstitutcd for », the

equation hecomes
4t 5//) (15L
@

451 /
_ ll,"P 7).

At first glance, this appears to be cuite formida-
ble, but since L, ¢ and P are known, it ix readily
apparent that the values shown in parentheses
will resolve into single terms, thercby making
the solution quite simple.

If the terms shown in parentheses in equation
(7) are tabulated, their values become constants
for the particulur size of wire and diameter of
coil form being used. A tabulation of such con-
stants for '<-inch diameter forms is shown in
Table 1.

Table I
45 45 \2 15
Gauge I4 (ufp) (u‘;’) 4( T)
18 23.6 7.63 8.2 120
20 2.4 612 275 120
T o | 6.3 3.80 15.1 120
28 2.7 2148 | 6.3 | 120 |
s 113 1.59 2.54 120

The value of P in the ubove table is for enameled wire
us listed in the wire tables.

o illustrate this simplification, assume that
a coil of No. 28 enameled wire is to be close-
wound on a l4-inch diameter form. Equation (7)
then would be

9
&

and the only remaining variable would be the
value of inductance desired.
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Low-Pass Filters for Mobile Use

TVI Suppression With Compact Units

BY WARREN RUDOLPH,* W40HM

® Low-pass filters designed for home-
station use in suppressing TYI usually
are much too bulky to be used conven-
iently in a mobile installation. Those
described here are small enough to be
tucked away in a corner, or built directly
into the transmitter.

of low-pass filters for the home-station rig.

But there has been very little concerning the
application of such filters to mobile transmitters.
It is true that the mobile installation sturts out
with several points in its fuvor as compared to
the usual fixed station. The average mobile rig
is of relatively low power and is fairly well
shiclded by the car body. Since cars are confined
to streets and highways, the mobile antenna is
seldom in close proximity to TV antennas, and
its field and the field of the TV antennas urc
usually at right angles. Perhaps the most favor-
able condition is that the mobile transmitter is
independent of the a.c. power line, so there is no
possibility of coupling through this medium.

Nevertheless, under certain circumstances,
TVI from the mobile rig can be quite as bad as
from the home station, particularly when operat-
ing on 6 or 10 meters.

In most cases, commercially-available low-pass
filters; as well as those described for home con-
struction, call for components and a design not
readily adaptable to the compactness required in
mobile installations. In search of something that
would meet the requirements of small size, ease
of construction, low cost and acceptable attenuu-
tion, the author struck on the filter designs
shown in Fig. 1.

No eclaim is made for the originality of these
circuits, since they are exact duplicates of the
filters used in the TA-104 series of Motorola
mobile and basec units for frequencies between 25
and 54 Me. The circuit of Fig. 1A is for operating
frequencies below 30 Mec., while Fig. 1B should
be used with rigs operating in the 50-51-Mec.
range. These filters, as described, will handle with
ease anything up to and including the 829B class
if the standing-wave ratio on the transmission
line is reasonably low.

The suthor hus had about 15 vears of experi-
ence in the installation, design and maintenance
of amuteur as well as commercial mobile equip-
ment. Over that period of time, there has never
been a complaint of TVI from any rig equipped
with these filters, even though we are located

* Berry ville Ave., Winchester, Va.
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'VOLUMES HAVE BEEN WRITTEN on the subject

behind a mountain and 72 miles from Washing-
ton, D. C. (Channels 4, 5, 7 and 9), 96 miles from
Baltimore (Channels 2, 11 and 13), and approxi-
mately 45 miles from Harrisonburg, Vu. (Channel
3). These filters do not, however, afford the at-
tenuation of the multiscction filters commonly
used in home installations and I wouldn’t recom-
mend them for this purposc.

Construction

A point that makes these particular filters
attractive is that, if you prefer, prewound coils
and the required close-tolerunce capacitors are
available from Motorola Inc., Repair Parts Divi-

Mﬁruuf .

;J;C’

(A)
L3
| YY" M /
Cam | T N
‘}_ﬁ'
33_"1' T4 'cb Ce = ""j:f
laad lj-: ’
(B)

Fig. 1 — T.ow-pass filter circuita for mobile use. The
circuit of A is for transmitters operating below 30 Me.,
while B is for 6-meter installations. Numbers given in
parentheses below are Motorola type numbers.

( 0 doppt. 3 0.5 puf, tubuldr ceramic (21K-171932),
I 5% silver mica (21K110062).

¢ tubular ceramic (21R38032),

G R (,n — l() upf 3Y% silver mica (21K803188).

Cs — 12-ppf. 5%, tubular ceramic (21R891167).

S, J2, Ja, Js — Coax connector.

Li, L2 — 8 turns No. 18 enam., !j-inch inside diam.,
close-wound (2!]\810 102).

I3 — 7 turns No. 18 cnam., !i-inch diam., close-wound
(21K 810102).

sion, Chicago 51, Ill., or any of their local service
stations, for a total cost of less than a dollar for
either unit. In building these flters, it is impor-
tant that the coils in Fig. 1A be mounted at right
angles, and that all leads be kept as short us
possible. Components can be assembled on stand-
ard insulated soldering-lug strips, or on a small
piece of Formica or polystyrene. The assembled
unit should be mounted inside the traunsmitter,
if possible, as close to the finul output stage as
possible, but completely shielded from it. If this
is not feasible, the filter should be mounted in a
shielding box properly inserted in the coax line,
with coux ftittings used at the input and output
to prevent any r.f. from flowing around the filter.

QST for



Two views showing a typical low-pass filter assembly on a polystyrene base.

Using the Filters

These filters are designed for use with a prop-
erly-terminated 52-ohm coax transmission line.
T'herefore, the transmitter output should be at
low impedunce from a pi network with proper
constants, or a low-impedance link coupled to a
conventional tank, and tuned with o series
supacitor.

Some hatns have the idea that using a low-pass
filter presents a lot of problems. Of course, if you
try to feed an antenna presenting an impedance
of several hundred ohms through a 32-ohm filter,
you're going to get very little power out of the

transmitter and into the antenna. If the whip
antenna is cut accurately to an electrical quarter
wave length at the operating frequency (including
the length of any lead through a base spring to
the point where the connection to the coax is
made), the antenna impedance will be resistive
and sufficiently close.to 52 ohms to work well.
Under this condition, the length of the trans-
mission line will be relatively unimportant. The
author has used lines from a few inches to over
20 feet in mobile units and has never encoun-
tered difficulties in coupling provided the above-
mentioned antenna length was observed.

‘&-Straysgs

Another corporate merger? IKSINC worked
W3CO.

On July 17 K8AEC worked KC1USK on 7205
ke., s.s.b. A first?

The Fulton County Amateur Radio Club, in Ohio, recently put on a three-hour demonstration of ham radio at a Boy Scout

Camporee at Camp Lakota, near Defiance, Ohio. Nearly 750 boys saw the club members demonstrate code sending,

two-way radiotelephone contact with WBOEFN in Lyons, and contact with various mobile stations. Also on the program

was a half-hour talk on amateur radio, a demonstration of a radio-controlled model boat, and the handling of traffic

in connection with a simulated accident. The photo below at the left shows the base station setup against a background

of scouting awards. At the right, the mobile is not being mobbed by an angry crowd, but much enthusiasm on the part of
the Scouts is in evidence.

9 AM
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gency use most amateurs avoid the construc-
tion of their own vibrator supplies in favor of
purchasing commereial products. However if a
few precautions are observed there should be no
difficulty in building a unit of greater flexibility
and at lcss cost.
While most late-model curs use 12-volt bat-
teries there are still o great number of cars in
operation using G-volt systems. Also due con-

IN PLANNING cquipment for mobile and emer-

A Universal

Power Supply

Fifty Watts from Battery

or A.C. Line

BY ROBERT E. FOLTZ,* WOGBT

Designed for emergency, mobile or
home-station use, this flexible power-
supply unit can be operated from a 6- or
12-volt storage battery or from a 115-
volt a.c. line. Shifting from one source
to another is a simple matter of inter-
changing input cable plugs.

The universal power supply with its input cables.
The ventilation holes in the top and rides are for the
rectifier tubes mounted inside. The output connectors
behind the transformer should be of the female type aw
mentioned in the text. On the end of the chassis are the
pilot lamp and the a.c. switch. Filter switch Sz (not
shown) could be mounted hetween the lamp and a.c.
switch or at any other convenient spot. Notice that the
d.c. cable is terminated in a cigar-lighter plug.

sideration must be given to emergeney operation
under conditions where a 6-volt battery may be
the only power source available. Sinee operation
from a power line is, of course, to he preferred
whenever such 1 source is available, provision for
a.c. input is also highly desirable.

Circuit Features

The circuit of a universsl power supply for
emergency, mobile or home-station use is shown
in Fig. 1. The unit shown in the photographs will
furnish a d.c. output of 300 volts at 160 ma. It
can be operated from any of the previously men-
tioned sources. No tricky switching arrangements
or wiring changes are involved in shifting from
one power source to another; it is a simple matter
of plugging P’y or Ps, connected to the selected
source, into one of the two chassis connectors
./1 or .,/'g.

The circuit is designed around Merit P-3176
transformer 7. In addition to the high-voltage
secondary (Terminals 8, 9 and 10), this trans-
former has u 6.3-volt filament winding ('T'erminals
5 and 7Y for use with 115 v. a.c. input, and a
center-tapped primary (‘Cerminals 1, 2 and 4) for
ti-volt vibrator input. This primary also has a tap
vielding 6.3 volts between Terminals | and 3 on
#.c. input. This G.3-volt section and the 6.3-volt
filament winding, connected in series, form the
12-volt center-tupped vibrator primary (Termi-
uals I, 8-5, and 7). Although the input voltage
in this case is slightly higher than the windings
were originally designed for, this connection has
been used for long periods of time in several
duplicates of this supply with no noticeable in-
crease in transformer temperature, or subnormal
vibrator life, as long as the normal secondary
rating of 160 ma. at 300 volts wus not excecded.
The resulting secondary output voltage is higher
{approximately 20 per cent) than with normal
6-volt operation. 'I'o compensate for this, filter in-
put capacitor (‘s can be switched in parallel with
output capacitor ('s, converting to choke input.
Under this condition the d.c. output voltage un-
der load is the same as with 6-volt input. A vi-
brator-primary current of 11.6 amperes wus meas-
ured with 6-volt input under loaded conditions,
and 6.8 amperes with 12-volt input.

It is realized, of course, that u vibrator of the
split-reed type, which reverses current through
the entire primary (center tap not used), could
be uscd with the 6-volt vibrator primary for 12-
volt operation.! However vibrators of this type
gencrate considerably more hash, increasing the
filtering difficulties as well as the switching prob-
lem. There is also the point that in case of failure
in an emergency & replacement vibrator of the
conventional type would probably be more easily
obtained.

A pair of 6AX5GTs, cach with plates in paral-
lel, ure used as rectifiers. ¢y and £y ure the usual
bulfer cupacitor and resistor which are highly
important in maintaining normal vibrator life.

#1214 Fourth Ave., Sterling, 111

L 'Hlints & Kinks," QST, March, 1957,
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TTash filtering is provided by Cy, Uy and KFCy in
the primary cireuit, aud €y and RFCyi the out-
put. /1 is o wurning lamp that lights when the
power is on.

Heater Connections

To adapt equipment for optional G- or 12-volt
operation, 6-volt tubes must be used with their
heuaters in scrics-parallel. Fig. 2 shows a typical
example of connections. The tubes in the equip-
ment, should be divided into two groups whose
heater-eurrent ratings total as closely as possible

the same value.? The heaters in each group should
be connected in parallel, and the two groups then
conncected in series. If it is impossible to wrrive
at a grouping that will have ¢xactly the sume
totul current, s resistor may be conneccted in
parallel with the group drawing the smaller cur-
rent as shown. The value of this resistor should
be such that it will draw enough current at 6 volts
to make up the difference between the two totals.
One side of one group muy be grounded to chassis

"2 “Revision of 6-Volt Equipment for 12-Volt Operation,”
QST, Aug., 1955,

6AX5GTs
2| 7¢—2 |7
o |
N 7] 3193
2 3
kd 4
5
e ry X s
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12 o5 <Cz RFCy
Py
S L :
2 |2 — 05 | Cs
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% ne. &
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Fig. 1 — Circuit of the universal power supply. All capacitances are in uf.

(i — Buffer ecapacitor, tubular plastic.

(2, Cg — Hash-filter capacitor. paper.

(4 — Hash-filter capacitor. dixk ecramie.

(s, Cg¢ — Ripple-filter capacitor. 5 xf. or more, 600-volt
oil-filled or clectrolytie.

1"y — 3-amp. cartridge fuse (Littlefuse type 3AG) in
extractor-post mounting (Littlefuse 341001).

['2 — 20-amp. cartridge fuse {(Littlefuse type SIKF) in
in-tine fuse retainer (Littlefuse 155020).

11 — Neon pilot lamp.

he J2—)2-contact male chassis connector (Clinch-
Jones P-312-AB).

Js. Jy— 6-contact female chassis connector (Cinch-
Jones 3-306-AB).

1.1 — 5-h. 200-ma. 80-ohm filter choke (Merit C-1394,
Stancor C.-1111).

1, Pz — 12.contact female cable connector (Cinch-
Jones 3-312.CCT).

Ps, P4 — 6i-contact male cable connector (Cinch-Jones
P-306-C.CT).

Ps — Cigar-lighter plug (Mallory R-675).

R1 — Buffer resistor.

October 1957

nsv.a.c. +HV. TO B+ TO
INPUT XMTR. RCVR.
Re — Series  voltage-dropping resistor for receiver,

slider adjustable.

RI'Cy — 30 turns No. 1t enam., li-inch diam., close-
wound.

RFCz — 1-mh. r.f. choke (National R-300-U, Millen

31100).

p.s.t. toggle switch.

p.d.t. toggle switch.

Sa— S.p.d.t. togele, or other, at transmitter.

T'' — Combination power transformer: 6.volt d.c. vi-
brator or 115 v. a.c. input; 300 volts, 160 ma.:
6.3 volts 3 amp.; 6.3-volt 1.5-amp. tap on vi-
brator primary (Merit P-3176). Numbered
terminals are color-coded as follows: 1~ heavy
green; 2 -— vellow; 3 — light green; 4 — black:
5 —hrown: 6 —bhlne; 7 -~ white: 8 — red:
9 — red-yellow; 10 — red; 11 and 12 black.

X1 — {-prong tube socket for G-volt vibrator (Mallory
4501 vibratorj.

Xz - 4-prong tube sucket for 12-volt vibrator (Mallory
1501 vibrator).

S1—
Sz —
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but the other side of this group and both sides
of the second group must be insulated.

Switching Circuits

Battery input connections are made through
Ps which plugs into a cigar-lighter socket in
mobile service. /2 is a speciul fuse designed to be
inserted in the cord between Pg and Pj.

For 6-volt operation P; is plugged into /1.
Through Pin 2, the ungrounded side of the bat-
tery (regardless of whether it is positive or nega-
tive) is applicd to the center tap of the series-
connected heaters. Through Pin 3, the un-
grounded side of the hattery cireuit wlso goes
through £F('y to Pin 1 where jumpers on F;
connect to Pins 4 and 8. Pin 4 carries the un-
grounded side of the battery circuit to the 6-volt
primary center tap: Pin 8 carries it to the coil
of the 6-volt vibrator at X'i. The grounded side
of the battery is fed to Pins 5, 7 and 9. Pin 5
grounds the insulated end of the heuter series to
connect the two groups in purallel (see Fig. 2);
Pin 7 grounds the vibrator reed; Pin 9 conncets
cur ground to power-supply chassis.

For 12-volt operation P; is plugged into Ja.
‘Through Pin 2, the ungrounded side of the bat-
tery is applied to the insulated end of the heuter
series. Through Pin 3, the ungrounded side of the
hattery circuit goes through RZF(Cy to Pin 1 where
the jumpers on #; connect it to Pins 4 and 8.
Pin 4 carries the battery circuit to the center tap
of the 12-volt vibrator primary; Pin 8 carries it
to the coil of the [2-volt vibrator at Xs. The
grounded side of the battery is fed to Pins 5, 7
and Y. Pin 5 on Jo is blank. Pin 7 grounds the
reed of the vibrutor; Pin Y conneets car ground
to chassis.

For 115-volt a.c. operation Py is plugged into
Ju. A.c. input is fed to Pins 10 and 11 carrying
it. to the a.c. primary through S,. A jumper joins
Pins 2 and 6 connecting Terminal 7 of one of the
6.3-volt heater windings to the insulated end of
the beater series. Another jumper joins Pins 9
and 12 connecting Terminal 1 of the other 6.3-
volt winding to ground. The two 6.3-volt wind-
ings arc then in series applying 12.6 volts to the
heaters in series.
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Rottom view of the universal
power supply. Partitions divide
the chassis off into three com-
partments. ‘'he one to the left
contains 12-contact input con-
nectors Ji and J2, primary hash-
filter componcnts (», 3 and
RFCi, and buffer capacitor and
rexistor (1 and Ry, The two recti-
fier tubes, 6- and 12-volt vibra-
tors, RFCz and Cs vccupy the cen-
tral compartment. ‘he ripple-
filter capacitors and choke, and
the pilot lamp and a.c. switch are
to the right.

Positive high-voltage output from the supply
is fed to Pius 3 on output connectors Jy and J4.
The three heater connections are made through
Pins 1, 2 and 6. The cable for transmitter plug
Py has provision for connecting to a transmit-
receive switch (Sy) at the transmitter. In the
transmit position the plate voltage is fed to the
transmitter. In the reccive position the switch

N

Fig. 2—Circuit
showing typical seriex-
parallel heater connec-
tions for b6-volt and
6 12.volt tubes. Re-
sistor Ry ix used when
necessary  to  bhalance
the currents in the two
branches as described
in the text. The dashed
line shows how the
switching system con-
nects all tubes in paral-
Ry lel for 6-volt operation
by grounding.

_rlpyp

Ve 12v.

feeds the plate voltage, via Pin 4, through series
voltage-dropping resistor /?; to Pin 4 on the other
output jack and thence to the receiver. It will be
noticed that the same circuit results with P3 and
P4 in cither output jack.

Construction

~

The unit is constructed on a 7 % 12 X 3-inch
chassis, with only the transformer and output
connectors J3 and J4 above deck. The two recti-
fier tubes and both vibrators ure mounted below
deck for compactness and shielding. 'This leaves
4 clear area on top of the chassis for mounting o
receiver or small transmitter. Adequate ventila-
tion is provided by patterns of 14-inch holes in
the top of the chassis, dircctly over the rectifier
tubes, und along the bottom edge of the chassis
on both sides.

The transformer is centered at one end of the
chassis. Output connectors J3 and .J4, shown
mounted to the reuar of the trunsformer, are the
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male type because they happened to be on hand.
However, in the consideration of sufety to equip-
ment and the operator, they should be of the
female tvpe as specified under Fig. 1.

'The under side of the chassis is divided off into
three compartments separated by metal parti-
tions. These partitions have 34-inch lips bent up
along all four sides with notches in the hottom
corners to clear the chassis lips. The partitions
are fastened in place hy two muchine or sheet-
metal screws at each end. One section houses the
ripple-filter components. The rectifier tubes and
vibrators are mounted on the second partition.
Vibrator grounding cups (Mallory GC7) fustened
under the socket-mounting screws are important,
not only in holding the vibrators sccurely in their
sockets but also for good grounding of the vi-
brator shells to reduce hash. The pilot lamp, a.c.
power switch and filter switch Sg (not shown) cun
be mounted on the front end of the chussis, with
fuse /7 and the input jacks at the other end.
Shielding should be completed with u chassis
hottom plate.

Wiring

As much uy possible of the wiring should be
donc before fastening the purtitions and con-
nectors in place. Leads of approximately the re-
quired length can be soldered to the connectors
before mounting. Wire not smuller than No. 11
should be used for the buttery-circuit wiring. If
necessury enlarge the holes in the terminals of the
connectors with a drill or diemaker’s file. 1f more
thun one connection to any terminal is required
solder one wire to the terminal and the second
wire to the first. The terminals on the Jones con-
nectors are numbered and connections should be
checked with Fig. 1 before mounting connectors.

Connections to the vibrator and rectifier
sockets can be made most casily by layving the
partition looscly in the chassis and then fastening
it permanently iu pluce after the connections
have been made. In making the transformer con-
nections be sure to follow the color coding (see
Fig. 1) carefully for proper polarization of the
windings that are connected in series.

Operation

In reference to mobile operation the cigar
lighters in some cars are protected by a thermal
overload breuker which may not carry the tull
load of the power supply. In such instances the
breaker will have to be bridged, or a scparate
socket, such as used for battery charging,
mounted on the bottom edge of the instrument
panel.

Although the circuit is arranged so that no
damage will oceur if a mistake is made, the input
conuectors should be plainly marked to wvoid
plugging a cable into the wrong socket. If 12-volt
input i3 plugged into the 6-volt input connector
the 20-ampere fuse in the line will blow before
any damage is done. Plugging 6-volt input into
the 12-volt input connector results in little, if
any, output. If the a.c. line is plugged into the
6-volt. counector nothing happens because Pins
10 and 11, which carry the u.c. input, will be
open. As mentioned earlier, results are the same
with the receiver and transmitter power input
plugged into either of the two output counec-
tors,

This unit has been in regular service for over
two yeurs aud has proved to be u very dependable
and versatile supply. Many duplicates have been
constructed by other amateurs in the area with
equally satisfactory results.

“w-Straysis

W@TJA uses a picce of “range cable’ between
the service entrance box and his shuck, to bring
in the 220 service. At the entrance to the shack
is a lurge disconnect switch, which all the family
knows about, so that if anyone gets in trouble ut
the rig all power can be immediately cut off.
Have you switched to safety?

e

A clipping from the A/iami Sunday News tells
about W4BQA’s talking parakeet, and from the
report. of some of the conversations it might be
better if WABQA were on c.w!

K@BMQ and WN7HKE, friends of some thirty
veurs standing, had gotten out of touch during
the past five yvears. A recent QST direct-mail
advertisement sent to WN7HKE got them back
together again — it contained u reference to

KEBMQ, clipped from the June issue of QST.

October 1957

WN2MTC, left, and "almost-hams” Bill Cabeen and
Steve Springer obligingly swung away from the counter
so that Hq. staffer WIUED could get this shot of the
QSLs stapled up by some of the hams taking part in the
recent Scout Jamboree. Thirty-eight states, Hawaii and
Ontario were represented in the guest book.
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Transistor Regenerative Detectors

A Two-Transistor Heceivér for‘ 80 Meters

tions equipment is worthy of serious con-

sideration. The advantages in size. weight
and efliciency are well known. Considerable prog-
ress has been made with transistorized trans-
mitters, and although power is still in the **flea"
cutegory, many an operator of a healthy fraction
of a kilowatt can recall an earlier era of amateur
radio when global contucts were fairly common
with ten wutts or less. As a rule, transistor trans-
mitters generate less than one watt, but even this
is practical for communication over respectable
distances.

In the case of the receiver, cost becomes wu
discouraging factor if a transistor superhetero-
dyne is contemplated. The regenerative circuit
has probably been considerably experimented
with, but in the author's experience it is not ui-
wuys easy to get good results from u regenerative
cireuit even in the broadeust band — and for a
time it appeared that any results at all at high
frequencies could be considered an accomplish-
ment! Notwithstanding this somewhat pessi-
mistic philosophy, the set to be described out-
performs a two-tube version of the sume circuit
in several ways. It is more stable, less noisy, und is
smoother to operate than a tube set. Its sensi-
tivity is every bit us good us that of its tube
counterpart.

Before discussing the uctual cireuit, it would
be well to consider a certuin peculiarity of tran-
sistors. The current gain factor, 8, of a transistor
connected in the grounded-emitter configuration,
iz roughly analagous to the voltage amplification
factor, g, of the vacuum tube. However, the g of

11502 Waxwing Ave., Sunnyvale, Cualif. )

rFRANSISTOMZING of short-wave eommunicu-

BY IRVING GOTTLIEB,* W6HDM

Those who like to experiment with
transistors will find some useful tips
here on using them as regencrative de-
tectors. A complete receiver circuit is
shown.

a given lype of transistor can vary more from
transistor to transistor than x does for 4 range of
three types of tubes such as the 12AU7, 12AT7,
and 12AX7. In addition, the g cut-off frequency
often varies us much as +=50 per eent among
individual transistors of the same type designa-
tion. Beecause of this, u minimum g and a mini-
mum g cut-off frequency are required for the
detector trunsistor. This does not imply that the
cireuit is tricky but is an expected manifestation
of the very loose tolerances which exist in desig-
nated type numbers of transistors.

The eircuit is designed to operate in the
80-meter phone and c.w. band. The detector
transistor does not have to have a 8 cut-off fre-
quency in the vicinity of four megacycles, as
might, first be supposed, beeause the detector
dees not behave as an amplifier at radio fre-
quencies. Rather, the r.f. is demodulated by the
emitter-base diode, in which the 8 cut-off mech-
anism does not operate. The collector-base diode
amplifies sudio frequencies (which ure far below
8 cutoff) and must, in addition, provide a small

Q—T._ .
1A SMH,
30 L3
A
o E
G2
;é Ly @
140 b
8 L
GND, O————¢ c

PHONES

Fig. 1 — Circuit of the transistor regencrative receiver. Unless otherwise indicated, capa-
citances are in uuf., resistances are in ohms, resistors are L3 watt,

Ct — 50-gpf. variable, ceramic or air trimmer.

(Cz =~ 110.gpf. vaciable (tuning).

Cy — S0-uuf. variable (regeneration).

(4 — Paper or ccramic.

Ca, Co — Electrolytic; tantalum type for miniaturiza-
tion.

30

(ir — Mica.

L1, La, L3 — Sce Fig. 2.

1, Q2 — NPN traosistor (sce text).

Ri — 0.5-megohm potentiometer (regencration).

Sy — S.p.s.t. toggle.

T1 — Andio transformer, 3 to 1 ratio, step down ta
headset.
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amount of radio~frequency energy for regenera-
tion. Thus, some consideration must be given to
# cutott but the demand is relaxed considerably
as compured with the cut-off freguency which
would be required if the transistor operated
primarily as s radio-frequeney amplifier.

As shown in Fig. 1, the detector hears a close
rescmblance to a grid-leak tube circuit. The
5-mh. r.f. choke in the collector circuit is an
ubsolute nccessity, inasmuch as it extends the
frequency limit at, which the detector is able to
regenerate. This choke should not be bypassed at
the point where it connccts to Lz, as normally
would be the case, but should be connected as
shown in the circuit diagram.

The incoming high-frequeney energy must be
stepped down in impedance, through I,1Ls, be-
cause the input impedance of the emitter-base
diode is too low for connecting directly wcross a
tuned circuit.

T'wo regeneration controls are provided, to
make the receiver flexible with respecet to dif-
ferent trunsistors. Onee satisfactory operation is
achieved with a given transistor, cither Ky or (‘4
may be made tixed. Regeneration is inereased by
decreasing the value of (3 or decrensing the value
of 12y,

The audio amplifier is a conventional grounded-
cinitter stage. g eut-off frequency nced not be
considered here, but the higher the g of this
transistor, the greater the audio mnplificution.
Ty is connceted as o step-down transtormer to
bring about aun approximate match to the head-
phones.

'The entire receiver can be powered from a
single penlight cell. The total current drain is
approximately 1.5 milllamp. An antenna con-
sisting of twenty feet of wire provides excellent
reception. Of course, the untenna requirements
can be expected to vary with location and en-
vironmental conditions. In the author's model,
u ground was found helpful in reducing hand
capacity. A vernicr tuning dial is desirable, and a
small variable capacitor across (‘2 would be useful
for band-spread tuning.

The coif winding data are given in Fig. 2. The
specifications should bhe followed as closely as
possible. Do not substitute different wirc sizes or
alter the physical relationships of the three coils.
It is very important that the coil connections
he made us depicted in Figs. 1 and 2. If a plug-in
form is used, the manner in which the coils are
connected to the pins is not of great importance;
this is left to the discretion of the constructor.

The transistors arce intended to be General
Eleetric type 2N78 NPN germanium units, or
the type ZJ6-18 or ZJ6-32 (also made by Gieneral
Electric). Any of thesc three types will be satis-
factory for the detector transistor, (4, providing
B is at least 60 and the cut-off frequency is no less
than 200 kiloceycles. "This requirement can be et
by any of these three types. However, not all
IN78s or ZJ6-18s will measure up to specifica~
tions. If the supplier is not willing to select one
of these transistors for the specitied parumeters,

it is better to order the type ZJ6-32. The g cut~off
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frequency of the ZJ6-32 may run well over 300
ke. This is not always accompanied by gs of 60
or higher but in this case the high cut-off fre-
quency relaxes the requirement for 8. The unet
result is that the receiver may be expected to
work with any ZJ6-32 and with selected 2N78s or
2)6-18s.

Any of the three transistor types mentioned
will be satistactory for (u, the sudio stuge. The g
cut-off frequencey is of no consequence here. Of
course, the higher the 3 the more audio amplifica-
tion will be provided. gs of 30 or so are ¢ntirely
satistactory and really “hot” performance is pro-
vided by transistors with @s in the vicinity of 60.

L 3 WOUND

OVER Ll\
F

Fig. 2— Coil construction. All thrce windings are
on a I14-inch diam. form (octal tube basei. AN coils
are elose-wound. For convenience in inserting the identi.
fying letters in the drawing above. a small space is shown
between L1 and L2 but the coils should be wound with
no space between them. L3 is wound over the bottom
end of Ih. Li has 19 turns of No. 31 enam. wire; L2
and L3 each have 8 turns of No. 27 d.c.c. wire.

It may be more convenient to specify the «
rather than the g8 parameters when ordering.
For this purpose, the following relationships are
useful:

l) y = «@
F 1 —
a - B

3) B cut-off frequency = (1 — o) X @ cut-off
frequency (approx.)
4) acut-off frequeney = 3 X 38 cut-off fre-
quency (approx.)
where 8 is defined us the current gain in the
grounded-emitter configuration when the load
impedance is zero, a is defined as the current gain
in the grounded-base configuration- when the
load impedance is zero, und g or « cut-off fre-
quency is the frequency at which the output has
decrcased 3 db. with respeet to a low audio fre-
quency, say 1000 c.p.s, 8 cut~off pertuins to the
grouuded-emitter circuit and « cutoff is used in
connection with the grounded-base circuit, both
with zero load impedance.

‘o-Straysgs

IKOHGJ is using a H500-watt Johnson rig. Do
you get it, or do we have to spell out that HGJ
can stand for ITalf Gallon Johnson?
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An Electronic Transmitter-Receiver
Antenna Switch

Automatic Receiver Profection for Instantaneous Break-In

BY EDWARD ARVONIO,* W3LYP

e Electronic t.r. switches are the answer
to break-in operation with one antenna.
They arc practically a **must” for s.s.b.
voice-controlled operation, and they are
also very useful on a.m. and code. This
particular switch uses a twin triode, with
an *‘all-band tank’’ for tuning. As a con-
scquence. the switeh provides some gain.

“FYVER since single side band beeame 8o popular,
EJ electronic “‘t.r.”’ switches have been under

discussion. There have been many articles
written ou the subject, and a number of good
ideas have developed from them. After 414 years
on s.8b. [ felt the need for u t.r. switch that
would replace the old coaxial relay and give
worthwhile gain on all bands with low noise and
no TV I believe that the t.r. switch described
here will. come close to meeting these require-
ments. It will give a gain of better than 20 db.
on ull bands, und its operation as a t.r. switch
leaves little to be desired. The tuning control
has to be set only once whenever you change
bands. With proper shiclding and filtering, it was
possible to eliminate TVI completely. At present
“ Box 86, Raubsville, Pa.

ANT.

I operate mainly on 21-Me. s.8.b., and no TVI is
caused by the switch.

Referring to the circuit in Fig. 1, one scction
of u 6BZ7 is used as a grounded-grid amplifier.
Its plate circuit is tuned by an “all-bund tank”

-that requires no switehing. The output is coupled

to the receiver through the second section of the
6BZ7, operated as u cathode follower. Uperating
bias for the input section is obtained by the d.c.
drop across the 2.5-mh. r.f. choke; when the trans-
mitter is on 2 high bias is developed across the
470K grid return.

The choice of tube for the switch came out of
many experiments. [ chose u tube that would
have a low noise figure and would stand up under
I-kw. s.s.b. conditions without hurning out. Let
me not mislead you at this point; it is possible to
blow the tube under certain operating conditions.
It is possible to blow the tube if you operate
the switch without an antenna load or operate
with an s.w.r. of more than 3 at a kw. input.
After checks of several makes of tubes, it was
found that RCA 6BZ7s were the only ones that
would stand up with a kilowatt trunsmitter. 1f
lower power is contemplated, any brand will
probably do.!

U Manufacturers do not rate their tubes for r.f. voltages
bhetween heater and cathode, and the 200-volt d.c. rating

RCVR.

RFC,

T own o L

120V 000 ooor
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0,001 :I

Sy RFC3

Fig. 1 — Schematic diagram of the clectronic t.r, switch. Capacitances are in uf. unless otherwise noted. Resin-

tors arc Lo watt unless otherwise specified.

Cy — 150-puf.-per-section, broadeast-receiver type.

Ry — 130-volt 65-ma. selenium rectifiecr (Federal
10024 or cquivi.

i, J2 — Cable connectors, S0-239.

Ly — 19 turns, l-inch diam.. 32 t.p.i. (B & W 3016).

Le — 23 turns, !4-inch diam., 16 t.p.i. (B & W 3003).

32

RFC; — Ohmite 7.-28 or equiv.

RFC2, RFC3 — Ohmite Z-50 or cquiv.

RFC4 — Bifilar winding. See text.

Vi — 6BZ7. Sce text.

11 — 115-v. secondary at 15 ma., 6.3 volts at U.6 amp.
('Triad R-51X or cquiv.).

QST for




A bifilar winding is used in the heater cireuit
of the 6BZ7 to reduce the heater-cathode ca-
pacity at Via. Shown as RI'Cy in Fig. 1, it was
made by putting two parullel windings of No.
26 cnameled on u '4-inch diameter form 114
inches long. The form can be a piece of hard
wood or fiber rod or tubing, with the wires
anchored through small holes at the ends of. the
form.

The switch was built in o 4 X 5 X 3-inch
utility box, with the transformer and tube on
top of the chassis und the remaining components
inside. The tube socket was mounted close to
the input conneetor Jy. A little trouble with oscil-
lation of the grounded-grid section wus encoun-
tered when the unit was fvst t<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>