September, 1951%
40 Cents

45¢ in Canadu‘
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These low frequency band pass filters are held to 1 DB tolerance This vltra low frequency filter has a band pass range of one cycle
at the 3 DB crossover...600 ohm...4 filters per 7%2" rack pansl, to 10 cycles ... 50,000 chms...700 cubic inches.

This 600 ohm miniaturized T KC band pass filter is housed in This 600 ohm miniaturized low pass filter is housed in o case
case only 17 x 134 x 212", only 1" x 134" x 2",

This powsr line filter provides corract output voltages from This band pass filter is designed for sharp cut-off at both ends of
sources of 50 to 400 cycles ... noise attenvation is from 14 KC the range... 10,000 ohms...case dimensions 1% x 24" x 3",
to 400 MC...29 cubic inche

150 VARICK STREET NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. ¥, CABLES: “ARLAB™




@%%ZWZW% THE THIRD ANNUAL

EDISON RADIO AMATEUR AWARD

You are invited by the Award Committee

fo nominate your candidate for 1954

OR the third successive year, you have the
F opportunity to single out for national
acclaim someone who has rendered out-
standing service while pursuing his hobby,
amateur radio.

Only candidates who are nominated by
letters from you and others, will be consid-
ered by the judges.

Naming the Edison Award winner is a
tribute to the efforts of all amateurs in the
public interest. By entering a candidate, you
help make this tribute possible . . . and can
win for yourself an expense-paid trip to the

Edison Award achievement is exemplified
in the work of J. Stan Surber, WONZZ, last
year's winner. Mr. Surber since 1950 has
served as a regular message link with hun-
dreds of men on duty at remote Arctic
weathet stations-—has handled, in all, some
20,000 personal communications.

Other new pages of amateur achievement
are being wrftten while you read this, Aid in
honoring those responsible! Read the rules
below . . . select your Edison Award candi-
date . . . und mail your nominating letter to
Edison Award Committee, Tube Department,

city where the Award will be presented. General Electric Company, Schenectady 5, N. Y,

RULES OF THE AWARD

WHO IS ELIGIBLE. Any man or woman holding a radio amateur's license issued by
the F.C.C., Washington, D. C., who in 1954 performed a meritorious public service
in behalf of an individual or group. The service must have been performed while
the candidate was pursuing his hobby as an amateur within the continental limits
of the United States.
WINNER OF THE AWARD will receive the Edison trophy in a public ceremony
in a centrally located metropolitan city. Expenses of his trip to that city will be
paid. As a further token of appreciation, G.E. will present him with a precision
timepiece to clock DX. in addition, the person responsible for the nomination of
the Award-winning candidate will be invited to attend the presentation ceremony,
and his expenses also will be paid.
WHO CAN NOMINATE. Any individual, club, or association familiar with the
service performed.
HOW TO NOMINATE. Include in a letter the candidate’s name, address, call letters,
and a full description of the service performed. Your letter must be postmarked
not fater than January 3. 1955.
BASIS FOR JUDGING. All entries will be reviewed by 2 group of distinguished and
impartial judges. Their decisions will be based on (1) the greatest benetit to an
individual or group, (2) the amount of ingenuity and sacrifica’ displayed m per-
forming the service. The judges wili be:
E. ROLAND HARRIMAN, President, The American Red Cross
VAL PETERSON, Administrator, Federal Civil Defense Administration
EDWARD M. WEBSTER, Cc ioner, Federal Cc
GOODWIN L. DOSLAND, President, American Radio Relay League
WINNER WILL BE ANNGUNCED on or hefore Thomas A. Edison's birthday,
February 11, 1955.
Employees of the Generai Electric Company may nominate candidates for the
Edison Radio Amateur Award, but are not permitted to receive the Award.

tions C¢ ission

GENERAL @B ELECTRIC

165-185
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~ 75A-3 Receiver 32V-3 Transmitge,

Whether your opetating taste runs to affic or rag-chewing, you'll like
the convenience of these proven performeérs, With this popular communica-
tions system, you QSY from the high end of 10 to the low end of 80 in a
few seconds; just pick your band and set the dials to the desired frequency.
With this accurately calibrated pair on your operating table, you don't even
have to zero-beat. Want to answer that station on his own frequency? Just set
the 32V-3 to the frequency indicated on the 75A-3 — that's all there is to it!

The Collins 75A-3 double-conversion receiver, with its crystal-controlled
front end and highly stable low frequency VFO, is like a high frequency
crystal-controlled converter working into a very stable low frequency re-
ceiver. The high stability and 3.1 kc bandwidth of the 75A-3 make it ideal
for AM or single sideband ~~ and 800 cycle and ¢ k¢ bandwidth filters are
available as optional accessories. All coils are permeability tuned and have
a straight line frequency characteristic, allowing linear dial calibration. Only
the band in use is visible on the slide-rule dial. On the vernier dial, each
division represents one kc except on the 10 and 11 meter bands, where each
dial division represents two:kc, This accurate calibration is made possible by
the highly stable oscillators

The 32V-3 is a VFO controlle
switching gang-tuned transn
at 160 watts input on CW
watts on Phone. It is
filtered and shielded to mi;
possibility of TVI.

Fully illustrated booklet

this popular pair are avail
Collins distributor,

COLLINS RADIO COMPANY

Cedar Rapids, lowa

261 Madison Ave., NEW YORK 16
1930 Hi-Line Drive, DALLAS 2
2700 W, Olive Ave., BURBANK

Collins Radio Company of Canade, Ltd., 74 Sparks St., OTTAWA, ONTARIO
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WIWITV beats last year’s
Field Day record with

hallicrafters

Lawrence T. Fadner, team captain in Chicago's 1954 North
Suburban Ham Club ARRL 40 meter CW Field Day bettered

the club's last record by nearly 30%.

and Hallicrafters
SX-88 is hot news too.
More hams are teiling each other about this new
receiver than about any equipment in years.

‘f‘?//kz/ /y EA 7 v;/w-’fnmzcnli. sold in 89 counlrtes

|1a||i|:raﬂers

CHICAGO 24, ILLINOIS

MAIL THIS COUPON

FREE—Send me World-wide Time Conversion Di
Calculator and all band frequency allocation chart plt
a fund of other handy data,

Name.

Address,

City. State

[0 Ham (call letters. ...} [ Listener
QOccupation

Hallicrafter equipment | would like to know about:




CALIBRATED .005%

All official MARS and CAP spot fre-
quencies are available in closely cali-
brated Type Z-1 PRs. Because of quan-
tity demand for these channels, we can
supply them at a fraction of the cost you
would normally pay for a commercial
quality crystal of this excellence. With
PRs in your transmitter, you can be
SURE you're in channel...and will stay
there. Drift characteristics are limited to
less than 2 cycles per MC per degree C.

AVAILABLE FOR ALL Order MARS and CAP frequencies from
OFFICIAL ASSIGNED MARS AND CAP your jobber-dealer. Immediate shipment

TRANSMITTER FREQUENCIES .
. 1500 TO 10000 KGCS. for any official channel.

R Shnce {gnvatar
- USE m AND KNOW WHERE YOU ARE
PETERSEN RADIO COMPANY, INC.

00 W. BROADWAY "« COUNCIL BLUFFS, IOWA |




Section Communications Managers of the ARRL Communications Department

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

Radio club reports are also desired by SCMs for inclusion in QST

All ARRL Field Organization appointments are

now available to qualified League members. These include ORS, OES, OPS, 00 and OBS. Also, where vacancies exist
5CMs desire applications for SEC, EC, RM and PAM. In addition to station and leadership appointments for Members,
all amateursin the United States and Canada are invited to join the Amateur Radio Emergency Corps (ask for Form 7).

ATLANTIC DIVISION

Euastern Pennsyivania W3BIP
Maryland-Delaware-1. C. \VJI QK
Southern New lersey KB

Western New Y

Western Pennsvl vania W, SNY CD

W, H, Wiand PO, Box 143
Arthur W, Plummer 3804 Rexmere Road
Herbert C. Brooks 800 Lincoln Ave,
Edward Graf 81 King St.

R, M. Heck RFD 1
CENTRAL DIVIS[ON

Bottstown
Baltimore 18, Md,
Palmyra
Tonawanda
Sharpsville

Illinois WovYIX
Indiana
Wisconsin

eorge Schreiber 9 5. Scoville Ave.
(ieorge H., Graue 8”4 Home Ave,

Reno W. Goetsch 929 S, 7th Ave.

{Jak Park
Fort Wayne 6
Wausau

North Dakota
Seuth Dakota
Minnesota

WEHNY
w3mxc

Eari Kirkeby P.O. Box12

J. W, Slkor-ald 10006 South Menlo Ave.
Charles M. 16113 E. Lake St.
DELTA DIVISION

Dirayton
Sioux Falls
Minneapolis 7

Arkansas W5LUX
Lonisiana &VSFM()
Mississippi W50Y
Tennessee W4b( F

Fred Ward 520 South Ma; le St.
‘Thomas J. Morgavx 0421 Beaulieu St

Dr,A R C 6
Harry €, Simp: son lb()‘ So, Wellington St.

Harrison

New Orleans 20
Crystal Springs
Memphis

Kentucky* W4sSBI
Michigan WRHKT
Orhio WEBAJW

GREAT LAKES DIVISION.
Raobert E. KHiclds

Fabian T, McAIlister RFD 1, Bo

John E. Siringer 2972 Clague Rd.

HUDSON DIVISION

83, Central Ag/gg {Kentucky side) KVllllamon W. Va.

Cleveland 20

hdbu.rn New York W2IL1
N, C. & T.ong Istand W2VRT
‘\Inrthorn New jersey W2VOR

Steplen | Neason
Catleton'L. Coleman
Lioyd H. Manamon 41034 Pxfth Ave,

Troy
Williston Park, L. 1.
Asbury Park

Ffowa
Kangas
Missouri
Nebhraska

M Dthl'DlVlSION

Willlam G. Davis ird St.

Earl N. Johnston 624 Roosevelt

Clarence L., Arundale 1048 South Jefferson Ave.
Floyd B. Campbell 203 W, 8th St.

NEW ENGLAND DIVISION.

Mitchellville

‘Topeka

5 nngneld 4
orth Platte

Connecticut

Maine

liastern Massachusetts

Western Massachusetts

New Hampshire

Rhode Island

Vermont WIRNA

Milton i, Chatfee 53 Homesdale Ave,
Bernard Seamon 73 Middle St,
Frank L. Baker. jr. 91 Atlantic St,
Roger E. Core
Carroll A. (,urricr
Merrill D. Randall #2 Bungalow, bxrard Ave,
Robert L. Scott 108 Sias Ave,
NORTHWESTERN DIVISION.

1426 Belmont S

67 West Allen Rxdge Road

southington

Wiscasget

North Quincy 71

Springfield
anchester

Newport

Newport

Alaska KL7AGU
idaho WITWU
Montana WIKGY
Oregon W7BUS
Washington

Dave A, Fulton Box 103
Alan K. Ross 2105 Irene St.
bdwam G. Brown 421 Yellowstone Ave.
ohn M, Carroll P. ), Box 706
Victor S, Gish 511 East 71st St.

PACGCIFIC DIVISION

Anchorage
Boise
Billings
Pendleton
Seattle 5

Hawaii

Nevada

santa (lara Valley
last Bay

San F randsco
mucramento Valley
Han Joaquin Valley

James k. keefer 4459 Kahawalu Dr,
Ray 1. Warner 539 Birch St.

Roy 1. Couzin 16615 anlewood Ave.
Cruy Black 1546 Spruce St.
Walter A, Buckley 36 Colonial Way
Harold L. Lucero 1113 Elinore Ave,
Edward L. Bewley 421 East Olive St

ROANOKE DIVISION

Honolulu 17
Boulder City
Los Gatos
Berkeley ©
San Francisco
Dunsmuir
Turlock

North Carolina
South Carolina
Virginia

Woegt Virginia WgPQQ

—ROCKY MOUNTAIN DIVISION

J. C. Geaslen 1832 T.ogie Ave.

r, Humcr Wood 1702 North Rhett Ave.
John Carl Morgan errimang Lane
Albert H. Hix 1013 Belmount St.

Charlotte

North Charleston
Winchester

Forest Hills, Charleaton 4

Colorado wochX
Utah WiUTM
Wyoming

1945 Kearny St.
i 165 Kast 4th North
Wallace J. Ritter P, (). Box 797
SOUTHEASTERN DIVISION.

Denver
Bountiful
Sheridan

Alabama

Hastern Florida

W estem Florida

Geargi WENS
Wcst lndles (‘uba-P.R.-V.L) KP4DJY

Canal Zone KZSNM/W40QBS

J 3809 Springtield Blvd,
Edward J. Collina 1003 E. Blount St.
George W. Parker 226 Kings Highway
Wil iam Werner 563 Ramon Llovet

Nelson W. Magner Box 373
SOUTHWESTERN DIVISION

Cottondale
acksonville

ensacola
Decatur
Urb, Trum:

Rio Eledrau. P. R.
Margarita, C. Z.

Lus Angeles
Arizona

Ran Diego
Santa Barbara

Howard C. Bellman 973 Mayo St.

Albert Steinbrecher RFD 5. Box 237
Don Stansifer 4427 Pescadero
Vincent J. Haggerty 1017 Indio Muerto St,

WEST GULF DIVISION

Los Angeles 42
‘ucson

Han Lyiego 7

Santa Barbara

WNorthern ['exas
Oklahoma
S[outhern Texas
New Mexico

T. Bruce Craig 1706~27th .
Dr. Will G. Crandall State Veterans Hospital
Dr, Charles Fermaglich 618 Medical Arts Bldg.
G. Merton Sayre Box 625

CANADIAN DIVIS!ON

I.ubbock

Sulphur

Houston 2

New Mexico Militar:
Institute, Rosweli,

Maritime
Ontario
Juebec

Atbe 2
Bntmh Columbia VET]
Yukon

Manitoba VE4LC
Sagkatchewan VESHR

Douglas C. fohnso; 104 Preston St.
G. Eric F a.rquhar 16 Emerald Crescent
Gordon A, Lynn R.R. No, 1

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

286 Rutland St.
1044 King 5t.

Sydney T, Jones
Peter McIntyre

Leonard E, Cuff
Haroid R. Horn

* Official appointed to act temporarily in the absence of a relar official,

Halifax, N. 5.
Burlmgton_ Ont,
Ste. Genevieve de
Pierrefonds, P. Q,
Edmonton, Alta,
Vancouver, B, C,

St. James
Saskatoon
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FREE~Send me World-wide Time Conversion Dial Calculator and
all band frequency allocation chart plus a fund of other handy data.

Name

State
(call letters__) [} Listener

City
[JHam

Occupation
o E r s Hallicrafter equipment | would like to know about:
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rie RMERICAN
RADIO RELAY
LEAGUE, nc,

is a noncommerciol association of radio amateurs, bonded for
the promotion of interest in amat radio "« feation and
experimentation, for the relaying of messuges by radio, for the
advancement of the radio art and of the public welfare, for the

representation of the radio amafeur in jegisiative matters, andvfot

the maintenance of fraternalism and ¢ high standard of conduct,

it is an incorporated association without capital stock, chartered
under the fuws of Connecticut. its affairs are governed by o Board
of Directors, elected every fwo years by the general membership,
The officers are elected or appointed by the Directors, The teague
is noncommerciol ond no one commerciolly engoged in the manu-
faciure, sale or rental of radic apparatus is eligible to.membership
on its boord.

“Of, by and for the amateur,” it numbers within iis ranks practi-
colly every worth-while amateur in the nation and has o history of
glorlous achievement as the standard-bearer in amateur affairs,

Inquiries regarding membership are solicited. A bona fide
interest in amateur radio is the only essenticl quatification; owner-
ship of a transmitting station tnd knowledge of the code are not
prerequisite, although full voting membership is granted only to
ficensed amateurs. '

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

Past Presidents
HIRAM PERCY MAXIM, WIAW, 19141936
EUGENE C. WQODRUFF, WBCMP, 1936-1940
GEQRGE W. BAUEY, WI2KH, 19401952

Officers
President « « « « . » . . . GOODWIN L. DOSLAND, W@TSN
: Moorhead, Minnesota
First Vice-President . . . . | WAYLAND M. GROVES, W5NW
P.O. Box 586, Odessa, Texas
Yice-President . . ., . . . . . . FRANCIS E. HANDY, W1BDI
38 Lo Salle Road, West Hartford, Connecticut

Yice-President . . . . . « v+ PERCY C. NOBLE, WIBVR
37 Broud S(., Westﬂeld Massachusetts

Secrefary . . . e+ + » » » A L BUDLONG, WIBUD
38 La Sal[e Roud West Hartford, Connecticut
Trecsurer « .« . v+ v s » « » DAVID H, HOUGHTON

38 ta Salle Roaé West Hartford, Connecticut

General Counsel . « . . . .« . . . PAUL M. SEGAL
816 Connecﬂcut Ave., Washmgtcn 6, D.C.

Tachnical Direcfor . . . . . GEORGE GRAMMER, WIDF
38 Lo Salle Roaé West Hartford, Connecticut

Technicol Consultant . , . . ., . . PHILIP §. RAND, WI1DBM
Route 58, Redding Ridge, Connecticut

Assistant Secrelaries: R
JOHN HUNTOON, WilvQ LEE AURICK, WIRDY
PERRY F. WILLIAMS, WI1UED
38 La Salle Road, West Hartford, Connecticut

DIRECTORS

Canada

ALEX REID
240 Logan Ave.,

Vice-Trirector: Reginaid K, Town......... VE7AC
2%79 Graveley #t,, Vancouver 8, B.
Atlantic Division

(xILB'ERT L. (‘R()%%LEY .............. W3YA
ept. of K. K., Penng. State University
state College, Pa.
Vice-Director: Charles O, Badgett........ W3LVF
725 Garden Road, Glenside, Pa.

Central Division

WESLEY I“ MARRINER, ,.......... WOAND
4 N. Galena Ave., Dixon 7, IlL,
Vice»Dlreclnr Tarry M, Matthews,..... wouQrT

Box 1195, 8pringfield, I,
Dakota Division

ALFRED M. GOWAN ., .. ........00000 WPPHR
325 8. Menlo Ave,, Sioux Falig, 8, D,
Vice-Director: Forrest Bryant, . ......... WeFDS

6840 Harriet Ave., Mlnneapnlis, Minn,

Delta Division
GIORGE H. ‘!TI‘FD ................ ws5BUX
1912 Beech 8

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

Great Lakes Division
JOAN H. BRABB. . ........cconviinan W8SPF
708 I.'ord Bldg Detrolt 26, Mich.
Vlce-Dlrecmr Robert L. Davis.
247 Highland Ave., Sutem, Obio
Hudson Division
GEORGE V. COOKE, JR.

88-31 239 St., Lellerose 36, N. Y.
Vlce—l)lrertnr Thomas J. Ryan, jr....... WINKD
1082 Anna St., Llizmbeth 4, N. J.
Midwest Division
WILLIAM J, 8CHMIDT............. WeOLN
306 8. Vassar, Wichita, Kansus

Vice-Director: James Fi. MeKim........ WoMVQ
1404 &, Tenth, Salina, Kansas

New England Division
PERCY C. NOBLE

37 Broad $t.

Vice-IMrector: Trank L., Baker, jJr......... WIALP
a1 Atlantic 8t., North Quincy 71, Mass.
Northwestern Division
R. REX ROBERTS, ................. W7CPY
837 Park HIill Drive, Billings, Mont,
Vice-Ditrector: Karl W, Welngarten, .. ..... w7BQ
3219 N, 24th 8t., Tacoma 7, Wash.

Pacific Division

RAY HO. CORNELL
909 Curtis 8t., Albany 6, Calif.

Vice-Director: Harry M. Engwicht........ WeHC
770 Chapman, San Juee 26, Calil

Roanoke Division

P.LANIER ANDERSON, JR........ WAMWH
428 Maple lLane, Danvilie, va.
Vice-Director: Cins M, Browning......... W4BPD

135 Broughton i#t.. 8. 5., Orangeburg, 8. C.
Rocky Mountain Division

CLAUDE M, MAER, JR............... WHIC
740 Latayette St., Denver, Colo.
Vice-Director:
Southeastern Division
JAMES P BOR\' JR...oviieiiiinns W4ZD

t Ave., N.i., Atianta, &,
Vlce—l)trector J,mndall E.8mith. ._...... W4DQA
4902 Plaza Court, Orlando, Fla.
Southwesfern Division
JOHN R, GRIGGS, . ..........o..... ., WEK
8661 Buckingham Rd Los Aungeles 8, &llt
Vice-Director: Walter R.Joos, ......,.. EKM
1315 N. Overhill l)rlve. Inglewood 3, (,ullt.
West Gulf Division
A. DAVID l\IIDDELTON
9 Kay Road, lljeras

Vece-Director; Carl C. Drumeller. ....... W5EHC
5824 N.W, 58th 8t., Uklahomn. City 12, Okla.
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EXAMINATION COMMITTEES

In editorial discussions earlier this vear
(May and June issues), we expressed the hope
that ARRL atfiliated clubs would set up pro-
cedures making it convenient for newcomers
to join the ranks of amateur licensees under
the new “mail-examination’ rules. With No-
vice and Technician (Nass licenses now avail-
able only through amateur-supervised ex-
aminations, it was our thought that the
smoothest transition — and indeed, the best
permanent set-up — would come about only
if League clubs pitched in to provide examina-
tions on a consistent, organized basis. This is
obviously better than a hit-or-miss individual
scheme, having the primary advantage of
uniformity and capable of being publicized
eenerally among loeal would-be hams.

We are delighted to learn from an FCC
public notice in late June that its Field Engi-
neering & Monitoring Bureau independently
had. come to the same conelusion. The notice,
an Invitation to amateur clubs to assist in
conducting examinations, reads as follows:

The Commission on June 30, 1954 ealled attention
to the new radio amateur rules which became ef-
fective June 10, 1954 and the opportunity presented
to Amateur Clubs and Associations to agsist new
amateurs aud the Commission by establishing
Examining Committees within their membership to
undertake these examinations as an adjunct to their
amateur activities.

On and after this date all Novice and Technician
class amateur operator examinations must be given,
and Conditional examinations will continue to he
given, by voluniteer exuminers, These examiners
must be at least 21 years of age to give the amateur
theory test and to give the code test must (a) hold
Fxtra, Advanced or (ieneral amateur privileges or
(b) have, within five years, held a commercial radio-
telegraph operator license issued by the FCC or {c)
must, within five years of date of application, huve
heen employed in the service of the United States
as the operator of a manually operated radiotele-
graph station.

The Commission hopes that Amateur Radio Clubs
and Associations throughout the country will estab~
lish examination committees to assist amateurs of
their areus in examinations for Conditional, Novice
and Technician class licenses under the provisions of
the new Commission Rules (Governing Amateur
Radio Service and in the spirit of amateur assistance.

It was pointed out that Kngineers of the Commis-
sion’s Field Engineering offices will offer every as-

sistance to Amateur (lubs and Associations desiring
to establish examining eommittees.

Thus the scheme now has an official blessing.
It's a good plan, and a workable one. The
C'ommission hag indicated its encouragement
and willingness to help local clubs in setting up
examining committees. At this writing we
have already received nofice from several
ARRL clubs of the establishment of such com-
mittees. By the time you read this, we hope
they number into the hundreds. If your ciub
has not yet started, how’s to make it the first
order of business at your September meeting
opening the new operating season?

LEAGUE ELECTIONS

It’s that time of year again when the Fxecu-
tive Committee issues a notice of upcoming
elections and a call to wmembers in half our
League divigions to nominate cundidates for
director and vice~director posts. The current
notice is in “‘Happenings” of this issue.

We've said it yeur after year, we say it again
this month in “Haps,” and because it is so
important we repeat it here: “These elections
constitute an important part of the machinery
of self-government of ARRL. They provule
the constitutional opportunity for members to
put the direction of their association in the
hanfis of representatives of their own choos-
ing."”

It is obvious that some 45,000 ARRL Full
Members cannot all meet in each other's
presence and participate individually in a
policy and business mecting. In our repre-
sentative system, therefore, members in each
civision in effect grant a proxy to the man they
elect, » proxy to speak for them in League
policy matters. Each of the sixteen ARRL
directors represents, on the average, nearly
3000 amateurs. As the League continues to
grow, it becomes even more important that
members exercise care and wisdom in selecting
directors to represent them on the Board.
Right this moment, half of you have the op-
portunity to Appralse your representatlves and
either renominate them for an additional term
or, if vou feel the division can do better, file
tmmmatmg petltlons for Ot]lelb of your (‘}101((:‘
Which course is followed is strictly up to you
and the other members in your division.



COMING A.R.R.L. CONVENTIONS

Sept. 17th-19th — Dakeota Division, Rapid
City, S. Dak.

Oct. 2nd-3rd — West
Kerrville, Texas

€Oct. 10th — New England Division, Man-
chester, New Hampshire

Oct. 16th-17th — Midwest Division, Des
Moines, Iowa

Oct. 30th-31st — Roanoke Division, Rich-
mond, Virginia

Gulf Division,

AR.R.L. WEST GULF
DIVISION CONVENTION

Kerrville, Texas, will be host to the ARRL
West, Gulf Division Convention on October 2nd-
3rd at the Kerr County Auditorium. The Kerr-
ville Radio Club, sponsors of the Convention, are
proud of their climate and facilities which can
accommodate as many as care to come. Kerrville
says everything points to this being the best
convention ever held in the division.

Col. Bob Cooper, WS5EYV, will be master of
ceremonies, and among the many outstanding
events will be entertainment, dance, golf tourna-
ment, transmitter hunts, and Wouti-Hong initia-
tion,

The ladies program will be headed by Martha
Rust, XYL of WSDEH. All licensed YLs and
XYLs will be served a free breakfast at the
ronvention.

Admission: 20 years and over $7.50; 19 vears
und younger $6.00. Both tickets include dance
and banquet. The Oectober Ist preconvention
party will cost $1.50, which includes barbecue,
heer, coffee or soft drinks.

Address all communications to Convention
Chairman C. R. Toler, WSFNH, P. 0. RBox 624,
Kerrville, Texas,

DAKOTA CONVENTION SITE CHANGED

As the result of a change in arrangements, the September
ARRL Dakota Division Convention meetings (p. 50, August
#28TY will be held at the Alex Johnson Hotel, Rapid City,
3. Dak., instead of at the City Auditorinm,

HAMFEST CALENDAR

ILLINOIS — The annual Egyptian-§t. Louis ares “Ham-
boree” and Picnic will be held as ususl, rain or shine, on
Sunday, Sept. 19th, at the Egyptian-St. Louis Radio Club
CGirounds 1 mile east of the Mississippi River on the south
side of U. 8. Highway 66.

Higns will mark the spot of the urea’s largest and oldest
annual ham get-together. Attractions: official ARRL code-
speed contest, hidden-transmitter hunt, Illinois & Missouri
Emergency Net meetings, auction, ARRL oflicials in per-
son. Meet Earl “1Lid” Linder, W@DZG, editor of Podunk
News, Frank “The Pillow Hater" Waelterman, WPLLN,
wud, now for the first time i{n petson, none other than
“Diver” Delps, WIQMG, nationally known *“frog man"
and deep-sea diver,

Visit the famous “Podunk Hollow Shack” and W9AIU.
Pood and drinks available on the grounds. Come early and
stay late. Free admission to out-of-town hams. For further
information write WOAIU or W@WPS, committee chairman.

KANSAS — Annual Hamfest of the S8eKan Radio Club
will be held at the Independence, Kansas, 4-H Club Build-
ing, Riverside Park, on September 12th.
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KANSAS — Johnson Co., Radio Amateur Club second
annual Banquet-Hamfest, Quivira Lake Country Club,
October 2nd. For details cuntact Chairman Jim Gossett,
WOGLN.

KANSAS — The Tri-City Radio Club will conduct its
Hamfest on the Sunday preceding Labor Day, S8eptember
5th. Festivities will be held at Scott City, Kansas. Admis-
sion $1, free coffee and doughnuts for those arriving early.
Bring a eovered dish for noon chow. This is the annual event
staged by Scott City-Garden City-Dodge City ham clubs.
Special events for XYLs.

LOUISIANA — Labor Day week end — Baturday night
dance September 4th at Lanfants Air-Conditioned Boule-
vard Room. Baby sitters available. Free soft drinks and ice.
Bunday, September Sth — transmitter hunts, picniec with
hot dogs, beer, soft drinks, Special entertainment, contests
and events for the ladies and children. All for $4. Children
6 to 16, $1. Write to “Week End in New Orleans,” P. O,
Box 89Y, New Orleans 4, Louisiana (make checks payable
to Greater New Orleans Amateur Radio Club).

MISSOURI — The SBouthwest Missouri Amateur Radio
CMub will hold its annual fall Picnic at Fassnight's Park,
Hpringfield, on Sunday, September 5th. Al hams, XYLy
and YLs are invited. For further information econtact
Roy Noblette, WLCW, 2528 North Weller, Springfield,
Missouri.

NEW JERSEY — The South Jersey Radio Association
annual Hamfest and Picnic is to be held on September 12th
at National Park, N. J. Follow the 8.J.R.A. signs in from
Rt. 139 to Red Bank Ave. and the Delaware River. Help
us celebrate our 38th birthday by breaking last year’s record
attendance of nearly 600. Bring food. Free soda, plenty of
tables, and pavilions in case of showers. Fun and games for
the whole family. Full-size carousel, 50 swings, slides, and
wading pool for the kiddies, Mobile transmitter hunts on 10
and 2 meters. Special recognition for the oldest licensed ham
present. K2AA will go on the air at 11 A.m. on 3.895, 29.0
and 145.4 Me. to “tulk in"’ the mobiles. Registration is $1.00
per family in advance or $1.50 at the gate. Bend check or
money order payable to the South Jersey Radio Association,
Ine., in care of Bob Barbor, 223 Chestnut $t., Haddoniicld,
N. .

NEW YORK — The 8.1.A.R.A. (Staten Island Amateur
Radio Association) will hold its 9th annual Pienic at Rhine-
hart’s Picnie Grounds, Bloomingdale Rd., Pleasant Plains,
3. L., Sunday, Sept. L2th, noon til (?). Registration must
be made in advance to Charles Pandelaky, W2HXV, 108
Bay Terrace, 8. 1. 8, N. Y. Admission $2.50 for adults, 50¢
for children. Lots of good food and liquid refreshment.

NEW YORK ~- Saturday, September 18th, at the
Masonie Dining Room, 239 Main 8t., Oneida, N, Y.,
the Oneida area radio amateurs will sponsor the 10th Annual
Hamfest and Ladies’ Night, Admittance at $3 is by advance
registration only and is limited to 150, the capacity of the
dining rocom. Registration is at 5 r.M. with the banquet at 7
r.o. Make reservations with Walter L. Babeock, W2RXW,
405 Sayles 8t., Oneida, N. Y., before Sept. 16th.

OHIO — Annual ¥indlay Hamfest sponsored by the
Findlay Radio Club, W8FT, on September 12th at River-
side Park, Findlay, Hours 9 A.M. to 5 p.m. Advance tickets
$1, at the gate $1.50. A good time for all.

OHIO ~ Seventeenth annual “Stag Hamfest' spunsored
by the Greater Cincinnati Amateur Radio Association is to
he held Sunday, Sept. 12th, ut Kopling Grove (formerly
Ash Grove), Winton Road at Compton Road, 2 miles south
of Greenhills. Regstration $2.50 at the gute, Here's what
you get: hot dogs served all day, doughnuts and coffee served
until noon, beer and pop served all day, full pienic dinner
and supper (all you can eat), ram or shine— plenty of
shelter., Clames, hidden-transmitter hunt, personalities,
display booths, ete. For additional information contact
Byrum Henry, W8SQBJ, 1120 Elberon Ave., Cinecinnati
(hio.

OUR COVER

Vern Chambers’ latest creation -— primarily
an up-to-50-watt 6-band mobile rig using ganged
multiband tuners — will be just as much at home
drawing 90 watts on the operating table of the
fixed station. Watch for it in our next issue.

QST for




‘The miniature version of the Tur-
Key is housed in a special ease of
galvanized sheet iron.

The “Tur-Key” in Miniature

A New Version of a Popular Electronic Key in Compact Form

BY RICHARD H. TURRIN,* W2IMU

® T'he original model of the all-eiectronic
key described by W2IMU in an earlier
issue has been duplicated by many. The
new and more compact mode} described
in this article should be of speecial inter-
est to every c.w. man.

December, 1952, while adaptable to minia-

ture-tube design, contained several inherent
complications which made construction difficult.
During the course of various experiments to
improve the original design, a new and rather
simplified circuit evolved which readily lends
itself to miniature-tube construction. The basic
theory of operation remains the same as in the
original design; however, two major changes in
circuitry have been made. The bi-stable multivi-
brator, previously pulse-triggered, is now direct-
coupled to the sawtooth generator. Very satis-

THE original ““Tur-Key” described in @ST,

# Ctillette, N. J,

Rear view of the compact elee-
tronic key, showing the tubes, out-
put jack, and controls on the sub-
assembly sketehed in Fig. 3.
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factory keying characteristics were ubtained with
a 6BN6 as d.c. amplifier and wave shaper. An
881 was previously used for this purpose. All the
virtues of automatic reeyeling, self-completing
action and independent speed and ratio controls
are retuined.

In addition, an effort was made to work out
details for constructing a compact self-contained
unit. Key-lever details are included and the
photographs should aid in the layout and con-
struction of the complete unit. It is hoped that
this artiele will satisfy those who are interested
in constructing an all-electronic keyer devoid
of relays.

The Circuit

At first glance the schematic diagram, Fig. 1,
might appear confusing since ull plate returns
are made to common chassis ground. Actually,
the arrangement is an inverted conventional
circuit. Notice all voltages are unegative with
respect to chassis ground. The purpose of this
arrangement is to secure maximum negative
voltage ab the keyer-tube grid when the key is

Ty
s
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open. The heavy line in the schematic would
normally be chassis ground in a conventional
vircuit. Description of the circuit will be divided
into three parts: the power supply, the timing
rircuit and the vacuum-tube kever.

Power Supply

The power supply produces two voltages which
are added in series to obtain the total maximum
of 700 volts. The 320-volt output is obtained by
full-wave rectification and a single-section R-C
filter, condenser input. This simple filter is suffi-
cient since the maximum current drawn from
this supply is about 20. milliamperes. A sccond

used in the previous design.® V; and V4 form a
hybrid bi-stable multivibrator which produces
positive pulses for V., grid. The timing circuit
operates ag follows: With the key lever in neutral
position, the static condition of each stage is:
¥+ condueting heavily, V, is not conducting
because of the open cathode; however, its grid is
positive with respect to cathode. Vi and V4 are
conducting and cut off, respectively. When the
key lever is closed, V', conducts, discharging ('y,
causing the voltage across £; to deerease rapidly.
Bince V7 cathode and V', grid are d.c. connected,
V': is immediately driven to cut-off. ¥, conducts
by virtue of the cross-connected grid-to-plate
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i
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Fig. 1 — Cireuit of the miniaturized Tur-Key.

Cir, Cz, C3 — 500-volt mica.

C.4 — Electrolytic (Mallory TV-75).
(s — Dual electrolytic (Aerovox PRS).
Rs, Ris — IRC type W potentiometer.
S, Sz — Toggle.

negative voltage is obtained by half-wave recti-
fication and a single-condenser filter. This voltage
is about 380 and is added in series with the 320-
volt output. The current, drawn from this second
supply is only a few milliamperes.

standard overload protection for both reeti-
fiers is provided by two 100-ohm resistors, Rig and
R19. The 6X4 heaters are purposely connected to
the H-volt winding to avoid overloading the 6.3-
volt winding. Although the heater-cathode break-
down voltage may be exceeded, no fatalities have
resulted. If substitute components are used it is
advisable to correet the supply voltages to within
ten volts of the values shown.

Basic control of the key is maintained by 171
1"s, Vs Vs, the key lever and associated eirenit
elements. 1" is a cathode-follower charging tube
introduced by Brannt! V7, iy a discharge iube

1 Brann, “In Search of the Ideal Electronic Key,” QST,
February, 1951,
2 Turrin, “The Tur-Key,” QST, December, 1952,
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Ti — Power transformer: 650 v. r.m.s., ¢.t., 40 ma.; 5 v.,
2 amp.; 6.3 v., 2 amp. (Stancor PM-8106).
All unrated resistors 14 watt.
All capacitances in uf.

and return resistors; however, ¥, plate voltage
does not decrease immediately. 'z couples the
rising voltage of V5 plate to Vy plate and holds
this voltage constant for a period governed by the
discharge time of (s,

In addition, a negustive pulse is eoupled through
’s to V4 grid, holding V% cut off momentarily
after key is pressed. (7; aids the action of (',
which results in a sharp positive pulse at V. piate.
Since V', grid is direct-coupled to 17, plate, V»
conducts for the same short period. The duration
of this pulse is important since successful opera-
tion depends on 'y being discharged to a steady-
state condition. ‘This is further illustrated in
Fig. 2 by the flat bottom of the sawtooth wave.

At time f, Fig. 2, O is discharged and starts
charging in a positive direction through Iy, K,
and the cathode follower., As the cuthode voltage
of V) increases in a positive direction, 173 grid
follows due to the d.c. connection. At time f,
V5 grid becomes sufficiently positive to cause ¥
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to start conducting. The action which follows is
a very rapid reversal of static conditions in the
multivibrator. This marks the end of one com-
plete cycle. The next cycle starts in much the
same way as when the key lever was initially
closed. Self-completing action is provided by the
fact that the key lever nced be closed for only a

cathode drops very rapidly to well below Vg
eathode bias. The result is that V5 plate voltage
drops rapidly to zero allowing Vs to conduct. This
action is illustrated in Fig. 2 at time 4. Ky
lowers keyer-tube plate resistance by providing a
stnall positive voltage for the keyer-tube grid.
When the sawtooth wave reaches its mini-

(above) and F) cathode
voltage (below).

£t

[

[

. vt

Vg PLATE VOLTAGE | |

) - 150V, |

Fig. 2 —~— Character- |
istics of V5 plate voltage :
t

1

I

¢ CUT-OFF

small fraction of a second at the beginning of
each cycle.

Dots are formed by discharging €y to a less
negative voltage, which shortens the charge
period or eycle. K5 sets the dot-discharge voltage
and is therefore the ratio control. R; provides
speed control and Rz is a current-limiting resistor
to prevent damage to the 2-megohm pot.

Keyer Tube and D.C. Amplifier

The next part that will be treated separately is
the keyver tube and d.c. amplitier, Vg and Vs, re-
speetively. 174 is used in a conventional vacuum-
tube keyer circuit; however, the available grid-
voltage swing will limit the maximum voltage to
the keyed stage to about 300 volts. Also, the 12-
watt maximum plate dissipation of the 6AQ5
should not be excecded. The 6BN6 was chosen as
d.c. amplifier because of its ability to go from cut-
off to saturation with about one volf. change at the
control grid. The driving voltage for V5 is a saw-

¢

Bottom view of the
Tur-Key, showing the
main base with its ven-
tilating holes, and the
mounting of the keying
lever,

touth wave taken from 17 eathode. This voltage
is illustrated in Fig. 2, and is of sufficient ampli-
tude to drive 175 well into saturation or cutoff.
K limits the 6BN6 grid curreni.

When the key lever is open, the 6BNG will
he eonducting saturation plate current of ahout
0.5 milliampere. The voltuge appeuring st the
GBNG plate provides keyer-tube bias and will
depend on the setting of Ri5. Upon closing the
key to either dot or dash side, the voltage ut Vi
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mum ab fy, it starts back in a positive direction.
At time ¢3 the grid of V5 reaches cutoff and Vg
begins to eonduct. At #, V5 draws grid current
und saturates. The woltage waveform at Vs
plate is therefore a greatly amplified and inverted
slice of the sawtooth. The position of the trailing
edge of this wave or character may be shifted by
changing the cathode bias on Vi figs therefore
provides the weight control. The slope or ‘““tail-
ing" of the trailing edge may be exaggerated for a
softer break action by increasing the value of
Rs. Decreasing the value of Bg will sharpen the
break action only slightly if the 6BNG is in good
condition. A weak 6BN6 will give results similar
to increasing Rs. Sz provides a means to close
the key for tuning the transmitter.

Several alternate keying methods may be em-
ploved. Where high voltages or large currents are
keved, it may be necessary to use s Reying relay.
The relay eoil can be connected to the 6AQH
plate and a low positive-voltage supply. Direct

s

wrid-block keying is pussible by removing the
6AQ5 und uging the 6BN6 plate output. A
shielded lead may be necessary in this ease.

Construction Notes

The prime mechanical design eonsideration
was minimum sgize. Over-all dimensions of the
case ure 344 by 314 by 4 inches. As a result of
this design, some unorthodox subassemblies re-
sulted which will need explanation. Three sub-

13



assemblies are required in addition to the case.
Clulvanized sheet iron was used for all fabrica-
tion. The bottom piece is formed into a channel
314 inches wide by 7 inches long, with 34-inch
sides. A number of large ventilatiou holes is re-
yuired in this piece. The transformer is bolted
directly to this member, as well as a plastie key
base (Fig. H). The plastic base overlaps the
metal bottom by #% inch and is secured here

04~

na

)90“

1

Fig. 3 -~ Layout of main subassembly. Right-angle
bends are made along the dotted lines. (Refer to photo-
yraphs for direction of bends.) Small holes are for sgelf-
tapping mounting screws. Dimensions are in inches.
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Side view showing
awitches and speed con-
trol mounted on a sub-
panel suspended from
the power transformer.
This view also shows how
the subassembly of Fig.
3. in the rear, is formed.

with three 6-32 screws. [ and 27 are bolted
vertically to the hottom piece, on either side of
the transformer. (7 is directly in front of the
transformer and wired in place with stiff wire.

A second subassembly is shown bolted to the
transformer, just above the key lever. This picce
supports the speed control and two switches, a.c.
and “tune-up.” It is advisable to insulate the
shaft of By thoroughly from the metal mounting
and cover. Leakage or intermittent breakdown at
this point could easily cause erratie operation.
The shape of this piece will depend on the outer
case, and should match closely in order that the
two will register properly.

The third subassembly is more complicated
since it contains the six tube sockets, output
jack, ratio and weight controls, and most of the
small components. Fig. 3 and the photographs
show the details of this picce. A grommeted hole
is provided just below the output jack for the a.c.
line cord. The rear-view photograph shows the
tubessozket arrangement. The order from left
to rignt is as follows: 171-T7, Vi, V-V, top row;
Vs, t's Vv, bottom row. (4 and Cs are located
directly in front of B and Ris. This assembly may
he completely wired before being bolted to the
bottom piece at the rear. Small parts are self-
supported from the tube sockets. Ks Rig, Ria,
Ri7, Rog and Reg are secured to a terminal strip
which is bolted to the top of the transformer.

The cover or case was handmade to fit the sub-
assemblies combined. The exact shape may be
altered to suit the individual; however, the top
surface must be thoroughly perforated for good
ventilation. A small pilot jewel is included on
top, the pilot-light assembly being secured to the
transformer top. The cover serves a very useful
purpose as well as being ornamental. Rather high
voltages are required, and it is well to cover the
vntire unit, especially the key-lever mechanism,
to avoid hazard to the operator.

All subassemblies are cut, bent and given a
spray coat of enamel before mounting parts and
wiring. No special precautions are necessary in
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wiring; however, suitable insulation should be
provided at points of high voltage. Note care-
fully that the 6.3-volt winding is not grounded,
but is connected to the junction of Kz and Ry.
'This is done to minimize heater-to-cathode volt-
age for most tubes. Only good-quality mica ca~
pacitors should be used at €1, ¢ and C3. The
composition resistors of values greater than 200K
ohms should be checked for accuracy with un

’ @/TENSION ADJ.

%—DASH SPRING
6- &m

LOCK NUT—*’

Fig. 4 — Key-lever e —-—

details,

ohmmeter before wiring in the circuit. Tolerance
of 10 per cent is allowable, if not cumulative in
a group of resistors.

Key-Lever Detail

One of the obstacles in electronic-key construe-
tion is the key-lever mechanism. The modified

o

No.36 DRILL 6-32 TAP e
A eces plastic o
8y

-No.3| DRILL STOP"BAR
Llastic

Nw&wr-— st W

and bar, Use care when drilling and tapping
plastic since it will heat and crack easily.

Final Adjustment
After the wiring has been carefully checked,
the unit is turned on and several voltage checks
are made. Those voltages shown in Fig. | may
be measured with a 20,000-ohm/volt meter and
should check within five per cent. The keyer is
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now connected to a suitable monitor, and tested
for operation. If difficulty is encountered in
producing either dots or dashes, or in making
the correct ratio adjustment, it may be necessary
to adjust the value of 4 or Res slightly. However,
the circuit should function without difficulty if
the information given is followed closely. Once

“bug” arrangement is definitely not recom- the keyer is functioning it is imperative that
sl
lM “ lﬂr l"
L 4 — £} 1z 1z b4
i - 1] MTG. HOLES
4 ] No.36 DRILL 6-32TAP
4 —
Fig. 5—Key-lever 2 ~BASE~ 4 PLEXIGLAS
assembly (top view). .z an
Dimensions are in 2-% I S et = 002 R E
inches. 5 . STOP BAR
- - — ¢l l[l!]llﬁ" :
5
3 ) i
L T I -
CSL'-T\/’\EC';S TAPPED HoLES

mended for this circuit. A unique lever is there-
fore presented to complete the electronic keyer.
This mechanism produces the identical feel of a
“bug,” and is relatively simple to construct.
Two views are shown which include sufficient
information for construction. Notice the paddle
arm is supported from a single pivot. The second
pivot is the V-shaped slot. Materials are scrap
brass and plastic. Silver contacts were removed
from old relays, and soldered to the brass screws
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correct ratio and weight adjustments be made
and maintained. These adjustments are essen-
tially the same for any fully-automatic key, and
have been outlined in previous articles.

The keyer will consume about 42 watts, and
when operating properly will perform well over
a wide range of line voltages. Operation in strong
r.f. fields may produce false triggering and should
be avoided. The model shown has been used
successfully for several months.
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Have You Tried V.HF. Mobile?

Hints for More Effective Use of 6 and 2 in Mobile Work

BY EDWARD P. TILTON,* WI1IHDQ

work in the summer of 1948 touched off a

boom that has as yet shown no signs of
fapering off. Coming as it did at a time when
we were meeting the TVI problem head on, the
privilege of using 20, 40 and 80 in the family car
was the means of many hams staying on the air.
The break could hardly have come at a more
opportune time.

Deseriptions of mobile rigs and antenna sys-
tems took over many pages of ST, and parking
lots near hamfests and conventicns sprouted
amazing assortments of loops, hats. voils and
whips. Mobile hamming on the lower frequencies
tonk hold as have few trends in the history of our
hobby, and interest in v.h.i. mobile slumped
accordingly. The last few years have seen v.hoi.
mobile stage a comecback, however, and today
there are perhaps more 2-meter mobiles than ever
before. For the first time in some seasons there
is interest in mobile operation on 6 as well.

Several factors account for this resurgence of
interest. Emphasis on v.huf. in civilian defense
planning probably friggered it off. Available
lower frequencies were filled quickly in many
areas, once .. work began in earnest, and it
heeame obvious that 6 and 2 would have to
be used to do the job. Then once these hands
were given # real try under modern conditions
they were found to have features that sell them
to the mobile-for-fun ham as well.

The writer is in the latter category, but he lost
interest in mobile operation on his favorite bauds
some years ago, When we last had extensive
maobile use of the frequencies above 30 Me.. most.
of the gear was woefully inadequate for the job.
Home stations were usually low-powered rigs,
oiten of the haywire modulated-osecillator yvu-
riety. Antennas were simple dipoles, mainly, and
receivers were far from effective. The result was
that coverage with u mobile rig was limited to a
very few miles radius from the fixed station being
worked. You had to drive to some high-altitude
location if you wanted to cover much territory.
It was fun to have a rig in the car for such week-
end escursions, but easual mobile operation
didn’t amount to much otherwise.

UInder 1954 conditions, however, v.h.f. mobile
is quite a different story. Today’s home rigs are
of good quality, often running considerable power.
Most antenna systems are high-gain bewus, and
the converters and receivers used for fixed-station
work approach the ultimate in performance. Re-
sult: the v.h.[. mobile station now enjoys a
reliable radius of operation that can make users

SVILT. Editor, YST. T
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of lower frequencies sit up and take notice.
Freedom from QRM is a big factor in this, of
course, but the greater refraction and reflection
characteristies of v.h.f. waves are important too.
For reliable coverage of a “‘service urea’’ moving
higher in frequency is going in the right direction.

75,10, 6or 2?7

If you live and drive in an area where the
nearest ham is A0 miles away, you'll probably
be in no hurry to put 6 or 2 in your car. But
if vou live in one of the many spots where v.h.f.
interest is high, you're missing something if you
haven’t tried the higher bands in the car recently.
The 144-Me. bund, particularly, is now occupied
to the extent that it is possible to make mobile
eontacts almost at will in and around most of our
larger cities and not a few of the smaller ones.

(Clonsidered from the standpoint of their worth
in local coverage, 144 Me. leads, with the bands
lower in frequency tapering off in reverse order,
The bending and reflection of 2-meter waves give
a surprising degree of fill-in, allowing solid com-
munication out to 20 miles or so in wverage ir-
regular terrain, even with low power. This ac-
counts for the present trend of ecommercial mobile
services to v.h.f, With comparable power, you'll
probably find that 2 will give you more solid
coverage than 10, with 6 falling somewhere in
between. This assumes a quarter-wave whip
for each band — und therchy hangs a potent
argument for 144 Me, Compare the well-nigh
invisible installation shown in the first photao-
graph with the sort of thing commonly used in
l0-meter work!

We can skip 15, 20 and 40 in this discussion,
{or they are not normally used for local communi-
cation. The 75-meter band unquestionably pro-
vides more activity and better prospects for
round-the-clock operation with u mobile installa-
tion than any other amateur band. But thia very
popularity of the bund is also its greatest Hability
in many cases. It's tine to be able to hear signals
any time anywhere when traveling — but how
far can you get with a 10-watt 75-meter mobile
on g busy week end, or during the evening hours?
Not. far, unless you have the cofiperation of a
group of high-powered stations to keep a channel
cleared for you.

The veliable runge on 144 Me., on the other
hand, is just about constant, day or night,
depending onty on finding stations to work.
Several months' experience with our 2-meter
mobile installation indicates that there are few
cities in the East where it is not possible to make
contacts in the evening hours, or over week ends.

QST for



We've run out of signals a few times in our
travels, hut we've never been huried by them.
The log of WIHDQ/mobile shows page after
page of QSOs on 144 Me. Good solid easy-
going ragchews they were, too, unmarred by
QRM from distant points.

Equipment? A pocket-sized transmitter ! with
4, 21026 in the final, running about 10 watts input,
feeds & 19-inch whip mounted on the reur deck.
The receiver used most of the time has been a
simple 4-tube job originally described in QST
for Novice use.? It is operated from two small-
sized ““B” batteries, so the whole set-up is very
sasy on the car battery. The installation is as
close to an “‘invisible mobile” as you're likely to
come, a factor that helps to keep peace in a
family car installation.

Without the call plate on the antenna mount,
it’s hard to see evidence of amateur radio on
our car from more than a few feet away. Not one
visible hole was made during installation. There
is nothing to interfere with passenger comfort
or convenience; no speciul generators and extra
hatteries, no ungainly fish poles. And when we
come to trading time again, the whole works
¢an be removed without a trace in a few minutes’
time.

We had a pleasant experience with no-hole
antenna mounts when the car shown in the
mobile untenna pictures in October, 1963, QST *
was turned in recently. ‘‘1t's a real beauty,”
the dealer said, but he looked questioningly at
the rooftop antenna. When we peeled the taped-
on mount off the top and showed him that
no hole had been made. the deal was on, at top

£ New Equipment,” May, 1954, ST page 47.

2 Tilton, “* A V.H.F. Receiver for the Novice or Techni-
cian,” November, 1951, QST, page 33.

8 % Two-Meter Mobile Enjoys u Boom,” October, 1953,
QST, page 55.

4 Blodgett, “Two in a Car,” December, 1952, QST
page 40,

Antenna mount for 2-meter mobile. Only two small
holes, for self-tapping screws, are required, and these are
drilled in the inside edge of the rear deck opening. The
antenna is made of piano wire. Mounting bracket is
3/32-inch sheet aluminum, bent as required for the
car in question.
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e Commercial use of radio for mebile
communication beganonlow frequencies
and has moved gradually higher. Ama-
teur mobile experience began on 56 Me.,
and moved over to lower frequencies to a
large extent when our DX bands were
opencd to mobile operation a few years
ago. In receent mouths. v.h.f. mobile
interest has been staging a comeback,
however. Below are some reasons why,
plus receiver and antenna ideas you
may find useful if you're planning to go
mobile on the v.bh.f. bands.

trading price. If you quake at the thought of
going after the family chariot with a cirele cutter,
or if the Little Woman is allergic to 12-foot whips,
2 may be for you! Or 6; the average broadcast
whip is just the right length for 6-meter mobile
use.

The Receiver Problem

The luck of suitable receiving equipment,
ready-made, has heen one reason for wv.h.i.
lngging behind in the boom in mobile operation.
That condition is being corrected currently by
several manufacturers, and some nice 2-meter
gear 18 now available for those who waunt to
“po commercial.” We heur rumors that some
comparable 6-meter receivers will also soon bhe
on the market. Meanwhile, it is quite possible
to build your own, and come up with something
entirely satisfactory.

The usual tunable converter is probably ade-
quate for H50-Me. mobile use, but tunable oseil-
lators are tough to build for 144 Me. The stability
problem becomes acute if selectivity of the car-
radio variety is used. A erystal-controlled con-
verter for 144 Me, that will work into a tunable
converter for lower bands * makes a tine 2-meter
receiving system if you can take the extra current
drain this approach entails. Not to be overlooked
for tunable i.f. service are the BC-454 and B(C-
455, still available on the surplus market at
moderate cost.

A mobile veceiving svstem that has had little
attention in recent vears is the superregencrative
detector. Not the squealing broad-tuning abomi-
pution of the transceiver days, but a modern
version that makes the best use of the extraordi-
nary features this type of detector affords. To
see how it would perform under today’s 2-meter
conditions, we hooked up a coaxial-line super-
regenerative job we designed for the v.h.f. be-
ginner gome years ago.”

This was a 3-tube reveiver originally. A 6AK5
broadband r.f. stage provides some gain and
isolates another 6AKS that serves as a couxial-
line-tuned detector. A 6AK6 single audio stage
was originally used, but a triode audio amplifier
was added between the detector and the 6AK6E
to build up the audio amplification to u level
suitable for use in a car. The total drain from a
90-volt “B” supply is only a little over 10
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milliamperes. No strain on the car battery here!

The superregen has several useful features
in addition to its economy und simplicity. It
has inherent a.v.c. and noise-limiting action,
functions that require extra tubes with other
gystems. 1t is unequaled for sensitivity per
tube. On the debit side, the superregen tends to
tune broadly. It has a generally poor signal-to-
noise ratio on very weak signals, and it can radi-
ate a screeching form of interference that is most
annoying.

These weaknesses are largely overcome in
the coaxial-line job.? Radiation is reduced to the
point where it is inaudible in our home-station
receiver when the mobile job is running in the
car parked in the driveway. Selectivity is mark-
edly improved by the combination of the r.f.
amplifier and the coaxial tank in the detector.
Sensitivity, while well below that of a good re-
ceiver of the superhet variety, iy adequate to
bring in anyone you're likely to work with the
power generally used in 2-meter mobile trans-
mitters. Rejection of ignition noise is8 good
enough to permit copying all but the weakest
signals while the car is in motion — this in a car
that has had no neise-suppression work done on
it by the writer.

The receiver is mounted in an inverted position
under the dash, in a space reserved for the car
broadcast receiver — a device we can live with-
out handily. A small oval-shaped speaker is
mounted in back of the car radio grill, and the
receiver is powered by two small 45-volt “B”
batteries in the rear compartment.

Jomparisons have been made hetween this
simple recciver and the well-kknown Conset

Communicator. Selectivity is about the same for
the two units, because of the high i.{f. used in the
Ctonset. Weak signals are much more readable
on the latter, of course, when the car engine is
dead, and the higher audio level of the Gonset
receiver is helpful in overriding the road and wind
noise at high speeds. But the simple receiver does
do the job — and well enough to provide plenty
of fun for the 2-meter mobile enthusiast who
wants something simple and inexpensive to build.
Being able to receive for hours on end without
worrying about battery drain is also a pleasing
feature of the superrcgen.

Antennas — Invisible and Otherwise

Our aim in this mobile installation was to
tnake it as unobtrusive as possible. The transmit-
ter, antenna relay and receiver ““B” batteries
are in the rear compartment. A 300-volt 175-ma.
genemotor and a headlight relay for starting it
are mounted under the hood ulongside the car
battery. The control panel has heater switches
for transmitter and receiver and a third switch
for actuating the starting and antenns relays.
This is mounted in the dash space normally
occupied by car radio controls. The main control
switch breaks the B-plus lead to the receiver
when it is thrown to the ‘“transmit’” position.
That's all there is to the station.

Details of the antenna mount can be seen in
the photographs. It is made of a picce of 3/32-
inch aluminum bent so that it makes a tight
slip-on fit over the side of the rear deck opening.
It is beld in place by two self-tapping screws,
requiring only two small holes in the interior
edge of the compartment, at 1 point where they

T'wo demountable antennas
that can be used in place of
the 19-inch whip when greater
range is needed. At the left is
a "eoaxial” dipole using a
[9.inch whip atop an exten-
sion assembly that is fitted
with vertical rods to form the
akirt portion of the dipole.
The collinear vertical, right,
gives substantial gain over
the short whip, and may be
used on 10 and 6 meters as
well.




are out of sight when the cover is in its normal
position. An Amphenol type 83-1R coaxial fitting
is fastened to this mounting bracket, and =
short length of eoax runs from this fitting to
the antenna relay. A sinall half-round notch was
filed in the top edge of the inside wall, allowing
the coax to pass under the cover without clamp-
ing on it too tightly. The soft rubber weather
stripping fits firmly around the coux when the
cover is down.

This is a convenient set-up for trying various
antennas. Any array that is set up and matched
for 50-ohm feed can be connected to the fitting
without requiring adjustments at the transmit-
ter. Arrangements we've used include a 34~wave
whip, the rooftop mounting desecribed in October,
1953, QST,? several portable arrays that can be
dismantled for cusy ecarryving in the ear, and the
assortment of gadgets shown in the accompanying
photographs.

For our operation while in motion, we use
either a 19-inch whip made of piano wire, or
# chromium-plated brass rod of the same length,
hoth mounted in Amphenol type 83-13P fittings.
These tiny antennas don’t look impressive by
vomparison with the mobile monstrosities used
on lower hands, but they work out surprisingly
well. We've had many satisfactory contacts at.
distances out to more than 40 miles while travel-
ing at high speed, and stations more than 100
miles distant have been copied on several ocea-
sions with the car stationary. The weak-signal
range under stationary conditions depends on
the elevation and weather at the time, of course,
but it has surprised the writer again and again.
The pattern with the rear deck mounting appears
to be vaguely clover leaf in shape, with the best
lobe off the right reur side.

For something & little beiter in work with
vertically-polarized stations, we use either of the
arrangements shown on the opposite page. One is
s simplified form of coaxial dipole, and the other
4 collinear array. The ‘“coaxial” dipole is mounted
on & piece of tubing (of any convenient length)
that has coaxial fittings at each end, connected
by coax that runs up inside the tubing. The skirt
consists of four pieces of aluminum TV ground
wire mounted on the four corners of the upper
fitting and bent down alongside the vertical
support. These can also be left projecting horizon-~
tally, if one prefers a ground-plane type of an-
tenna. One of the 19-inch whips is serewed onto
the top fitting to make the upper portion of the
dipole.

The mounting bracket we use is none too
solid for operation while in motion with this
agsembly, but these special antennas are used
mainly when we want u little boost in signal
while working in one spot. The coaxial is good
for two or three db. gain over the whip alone,
the collinear giving five to six db.

Where both 2 and 6 arc to be used in the
mobile sct-nup, a convenient antenna is a whip
that will work as a quarter-wave on 6 and
three yuarter-waves on 2. If the whip is adjust-
able, it can be set for optimum performance
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Horizontal dipole for mobile work. A 38-inch brass
rod, fed with a gamma match, is hent into a cirele of
about one-foot diameter. {t is attached to the same
assembly as is used for the eoaxial dipole. Matching tap
and variable canacitor are about 4 inches from the center.

when changing bands, but no great loss in effec-
tiveness results if a fixed length of about 55
inches is used for both. Many standard broadeast
whips are just about right for this application.
The radiation angle on 144 Me. is higher than
with the 19-inch whip, so the performance is not
yuite equal to the shorter one, but it is a con-
venient compromise for two-hand work.

Checking mobile wperation on three bands
gave us an opportunity to use a choice pun we've
been holding for months, to introduce a mobile
radiator for 10, 6 and 2. The device shown at the
right on page 18 is a highly effective radiator
for 144 Me. On this band it is a quarter-wave
radiator and a half-wave radiator with a folded
half-wave phasing section between them. By
removing the phasing section and shorting out
the ceramic spacer we have a 50-Me. quarter-
wave. With the phasing section left as shown for
2-meter use, the system is also usable as a center-
loaded 10-meter quarter-wave. If the top section
ig an adjustable whip, the uver-all length can
be varied to give good performance on all three
bands. We eall it, inevitably, “the 2, 6 an’
10-nat”

The bottom portien is our lY-inch rod, the
top of which is tapped to take a 6/32 screw and
fitted with u 1-inch ceramic stand-off. The phas-
ing section is 40 inches of aluminum TV ground
wire bent into a 14Y4-inch U. This, in turn, is
coiled up as shown in the photograph. The top
section is a standard adjustable broadeast whip.
This is set for about 38-inch length when the
gadget is used for 2-meter work, The whip and

(Continued on page 114)
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Build Your Own Panoramic Adapter
A Useful Adjunct for Visual Reception

BY H. F. PRIEBE, JR.,* W2TGP

¢ As most (ST readers probably know,
the panoramic receiver is a system that
reproduces signals in visual form on a
cathode-ray tube sereen. With it, it is
possible to *‘see,” simultaneously, all
signals within a range (100 ke. in this
case) either side of any center frequency
to which the receiver is tuned. This arti-
cle tells how to build an adapter that
can be attached to your communications
receiver to provide panoramiic recepiion,
without interrupting the normal func-
tioning of the receiver on aural signals.
While it is not a project to attract the
beginner, the many hams who have
contact with TV servicing, or other
branches of the electronics field, are sure
to find it interesting and useful. and far
from. *‘too complicated.”

“panorama’’: (1) a view in all directions,

and (2) a scene that moves before one’s
eves. The term “panoramic reception” ecould
hardly be more descriptive, since both definitions
eant be said to apply.

Panoramic reception is the simultaneous visual
representation of all received signals within a
selected band of frequencies. If you were to plot a
graph of frequency wersus S-meter readings, as
vou tuned a receiver across & portion of its range,
the result would be something like Fig. 1. Hach
pip represents a different signal in this bund, and
the height of each pip represents the relative am-
plitude or strength of that particular signal. The
panoramic receiver provides a similar representa-
tion on the screen of a cathode-ray tube.

Panoramic reception is extremely useful, and
4 most, interesting addition to the ham shack. Its

W‘EBSTER gives two definitions for the word

* 102 Mills St., Morristown, N. J.
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versatility and importance speak for themselves.
Anyone having had the opportunity to use a
panoramic receiver is immediately convinced of
its functional position in communications. In
addition to its ability to scan a band of frequen-
cies continuously, it provides an excellent means
for checking transmitter modulation, whether
aam., f.m. or ssb. [t is useful in checking
transmitters for spurious and parasitic signals
as well as key clicks. These checks can be made
on the home rig and also on received signals.

Principle of Operation

To obtain the graph of S-meter readings men-
tioned earlier, it was, of course, necessary to tune
the receiver over the desired band. Since the
tuning of h.f. amplifier stages is relatively broad,
a limited band of frequencies might be covered
with a superhet receiver by tuning only the h.f.
oscillator. In the punoramic receiver, this tuning
is done eleetronically through the use of a react-
ance tube. This tube aets like » variable induct-
anee in parallel with the inductance in the ox-
cillator circuit. When the grid of the reactance
tube is driven by another (sweep) oscillator, its
apparent inductance will vary continuously at 2
rate corresponding to the frequency of the sweep
oscillator. Thus, the oscillator in the receiver
will be swept back and forth over a band of fre-
quencies. When the output of the second detector
in the receiver i8 fed to the vertical plates of a
euthode-ray tube (with horizontal sweep), the
puttern on the screen will be similar to Fig. 1.
The band of frequencies to be observed may be
selected merely by tuning the recciver in the
usual manner.

Using the communications receiver in this
manner does not permit simultaneous aural and
visual reception. A separate receiver might be
provided for visual reception, but the most con-

¢

A panoramic adapter with a
3-inch cathode-ray tube. Con-
trols along the bottom of the
panel, left to right, are for
wipaalizer, scan-band  width,
horizontal size, and centering.
Above to the left is the vertical-
size control, balanced by the
power switch on the right, Im-
mediately below the er.t. are
focus and intensity controls:
above are two positioning con-
trols.

¢
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———— FREQUENCY ——

Fig. 1~ Graph that might be obtained by plotting receiver
S-meter readings as the receiver is slowly tuned over a band of fre-
quencies. The portions enclosed in the dotted circles represent the
signals that might be "seen” on the screen of the panoramic
adapter with the receiver tuning at three different settings.

venient (and least expensive) arrangement makes
use of an adapter connected to the communica-
tions receiver. This has the advantage that the
aural and visual signals are tuned simultaneously
by the receiver tuning control. When adjusted
normally, the signal heard in the aural channel
will be centered in the visual scan band.

With this system, the 455-ke. i.f. signal is
taken from the mixer ocutput of the communica-
tions receiver, and fed to a separate converter in
the adapter. The reactance tube works on the
oscillator of this converter whose output is fed
into an i.f. amplifier and detector which feeds the
vertical plates of the cathode-ray tube.

This article describes such an adapter. It is
designed to operate with any standard communi-
eations receiver of the superhet variety having
an LL. of 455 ke. plus or minus a few ke. The re-
ceiver to which the adapter is connected should
preferably have one r.f. stage to give some image
rejection, but the selectivity of more than one
r.f. stage will decrease the portion of the spectrum
that can be scanned satisfactorilv. With a single
r.f. stage, the responsc will be flat, or nearly so,
over a range of plus or minus 100 ke. from the
frequency to which the receiver is tuned, giving a
total scan band of 200 ke.

455Ke.

Basic Sections

The panoramic adapter has three
basic sections — a heterodyne-receiver
portion converting the 455-ke. signal
from the receiver mixer to 250 ke., a
reactance-tube and sweep-oscillator see-
tion for seanning, and a cathode-ray
tube. Fig. 2 shows these sections in a
simplified block diagram.

The various controls are shown in
their positions relative to the block units.
Vertical size (gain) is varied by changing
the hias on the broadband stage. Hori-
zoutal size is controlled by varying the
amplitude of the sawtooth voltage ap-
plied to the horizontal deflection plates
of the c.r.t. The converter-oscillator fre-
quency is centered on 705 ke. (to convert 455 ke.
to 250 ke.) by adjusting the bias on the reactance-
control tube. The scan width is set by varying the
amplitude of the sawtooth wave applied to the
reactance-tube control grid. Vertical position,
horizontal position, focus and brightness are ad-
justed in the high-voltage bleeder circuit, as in
many oscilloscopes,

Circuit Details

The circuit diagram of the panoramic adapter
is shown in Fig. 3. The input signal is taken from
the plate of the mixer in the receiver, using the
coupling system shown.

The signals are amplified by V71, a Type 65K7
tube. This stage has bandpass circuits with ad-
justable shape characteristics. Roughly, the re-
sponse is from 555 to 355 ke., with peaks near
each end to help compensate for the attenuation
at the ends of the band scanned, caused by the
receiver’s input selectivity. This attenuation
varies from band to band on the usual communi-
cations receiver, so a unique connection of the
second i.f. transformer, T, is used to vary the
response characteristic as necessary to maintain
an essentially Hat over-all response. This adjust-
ment is made by a single panel control on the

25K pot at T'a.

P Ta, a 6SA7, is the oscil-

65K7 é’ 20Ke. ] GgKY  |ZBOKC DET. lator-mixer. The signal in-

——] BROﬁa—FI?AND mi XER ILE : put to the adapter is always

- 83A7 65Q7 between 355 and 555 ke.,

Equal- osc. VERT. AMP. with a center frequency

Leer of 455 ke, To produce

the adapter if. frequency

Vert. : Center of 250 ke, the oscillator

Size cAcT |4 section of the 6SA7 must

REACTANCE jf sweep over the range from

S | 3apt 355 + 250 = 605 ke. to

Fig. 2~ This block dia- , i CRT. 5h5 4 250 = 805 ke,

gram shows the essential Band-scan i — ! or a center frequency of

components that go tomake width —M 705 ke. plus or minus 100
up the panoramic adapter. ke.

- g A GACT in used as the

SAnggTH bX’SEP > reactance tube. It is con-

b ’ nected across the 65A7 oscil-

dor v rous iwren. lator inductance, Ly The

Size  Tpgsw. center frequeney (705 ke.) is
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Fig. 3 — Complete cireuit of the panoramic adapter.

Cy, Cu, Cig, Coo, Co1, G2, Caz — Mica.

5 Cra, Cig, Cis, Crr, Cao — Paper.

. Cay, Can — Oil-filled paper.

ia1, Usz — Electrolytic.

All other condensers may be either paper or dish
veramic.
Al resistors 14 watt, unless otherwise specified.

Iy — B.f.o. coil for 455 ke., or 1.1-mh. choke or coil
tapped at 0.2 mh.

Ti, T2 — Replacement 455-ke. i.f. transformer.

T's, T4 — Replacement 262-ke. L.f. transformer.

'I's — Audio interstage transformer, 3:1.

‘I's — Power transformer: 350-0-350 volts r.m.s., 90
ra.: 5 volts, 3 amp.; 6.3 volts, 3.5 amp. (Stan-
cor P-0012 or equivalent;),

'y — Filament transformer: 6.3 volts, 1 amp.

adjusted accurately by varying the bias on the
6ACT7. A 6SNY7 is used as a sawtooth oscillator and
amplifier which drives the grid of the reactance
tube. The width of the band scanned is adjusted
by a potentiometer. The sweep aumplifier also
serves as the horizontal sweep for the c.r.t.
The amplitude (borizontal size) is adjusted by
another potentiometer.

A 6SKY7 and standard 262-ke. transtormers are
used in the i.f. amplifier. No difficulty was en-
countered in adjusting the transformers to 250
ke. A 68Q7 is used as second detector and verti-
cal-deflection amplifier. Direct coupling facili-
tutes signal-level indication and modulation-
percentage measurements.

Power Supply

The adapter's power supply uses three Type
6X5 tubes, Vs, Vy und Vo, and a VR-150, V.
They provide a negative high voltage for the
cathode-ray tube, and a positive low voltage for
the other tubes. The negative high-voltage sup-
ply employs a voltage-doubler circuit using two of
the 6X5 tubes. One of the 6X5 (V10) heater volt-
ages is obtained from a separate filament trans-
former. This additional filament transformer is
used so that the heater-to-cuthode voltage rating
is not exceeded, as it would be if the tube’s
heater were at ground potential.

The heater voltage for the 3AP1 cuthode-ray
tube, 2.5 volts, is abtained {rom one half of the
5-volt winding normally used for the rectifier
tube.

A 6X5 is also used in the positive low-voltape
supply, and it has its heater connccted in com-
mon with the other tubes.

Construction

A standard relay-rack panel and chassis are
used, because of their popularity and heeause

2

Bottom view of the panoramxc adapter,
The equalizer control is to the right,
mounted on a bracket close to T2, To the
left of the equalizer control shaft is the
oseillator eoil, 1,1, and its tuning con-
denser, Cio. F5 is to the left of Li. To
accommodate the c.r.t. length, the
chassis is spaced 134 inches from the
panel.

¢
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this type of construction matches a great deal of
existing equipment. The chagsis is 11 by 17 by 3
inches, and the panel is 834 by 19 inches.

No particular attention has to be given to the
chassis layout beyond ordinary receiver-construe-
tion practice. A cathode-ray tube shield for the
3AP1 is necessary for compact layout. To do
without the shield, it would be necessary to locate
the transformers and choke at some distance
from the cathode-ray tube to minimize the effect
of their magnetic fields on the electron beam.

The brightness and focus pots should be in-
sulated. They are mounted on fiber brackets, just
behind the panel, with insulated shaft extensions
through the panel bushings.

The four controls grouped around the cathode-
ray tube are for focus, brightness, horizontul
position and vertical position. The equalizing

T

T
50 ~Kc+ 50 100

Fig, 4 — Calibrating scale for the c.r.t. of the panora-
mic adapter.

control is mounted as near its associated if.
transformer as practical. It can be scen in the
bottom-view photograph, at the right.

A scale or graph for the front of the e.r.t. van
he constructed from thin lucite, similar to the
one shown in Fig. 4. Accurate markings for modu-
lation percentage should be made with the aid of
a signal generator having the necessary calibra-
tion. For approximate modulation percentage
measurements the screen can be assumed to be
linear at low audio frequencies.

Installation

Most receivers do not have connections for
panoramic adapters. If there is any objection to




the installation of a panoramic-adapter con-
nector, connection to the mixer-tube plate can be
made above the chassis by connecting (53 di-
rectly to the tube pin itself.

The installation of a connector is as follows:
The connector is mounted on the rear skirt of
the chassis and as near to the mixer tube as
practicable. Any convenient tvpe of coax con-
nector will suffice. (23 und its assocviated resistor
in series are connected to the mixer-tube plate
right at the tube socket. A lead is run from the
resistor to the jack. This lead should be of ecoax
and be kept as short as practicable.

Alignment Procedure

For initial adjustment. allow receiver and
adapter to warm up for 15 to 30 minutes.

The first step in alignment is to adjust the
adapter's oscillator to 705 ke. A broadeast re-
ceiver can be used for this adjustment or, if the
receiver to which the panoramic adapter is
eonnceted has a b.c. band, it may be used. Set the
band-scan width control to zero, and the center-
frequency control to midscale. Adjust iy s0
that the oscillator frequency is 705 ke.

Adjust the wvertical, horizontal, intensity
{brightness), and foeus controls for & trace on the
cathode-ray tube. Adjust the horizontal size to
extend the trace the width of the sereen.

Alignment of the adapter’s i.f. is simplified by
the presence of its own cathode-ray tube and
sweep circuits. Advance the band-scan width
confrol 10 degrees to 20 degrees, and tune in any
constant-carrier signal on the receiver to which
the adapter is connected. A response curve will
be seen on the c.r.t. This response curve is the
characteristic curve of the adapter’s i.f. amplifier.
It is necessary to adjust the i.f. trimmers so that
the response curve is in the exact center of the
trace and to adjust them for the sharpest (nar-
rowest) curve. The sharpness of this curve is a
raeasure of the resolution of the adapter. The
sharper the curve the closer the received signals
can be in frequency and still be distinguishable.

Alignment of the adapter’s front end is as
follows: With the receiver tuned to any portion
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Rear view of the panoramic adapter.
The power supply is to the left and
the r.f. section to the right. Along the
right end of the chassis, from the
rear, toward the panel, are Ty, 17,
Ty and Vs, in the middle row are T3
and Fa. In line along the c.r.t. are
P4y Va. Ty and Fs. The empty sochet
is not used.

of its range that includes many signals
{most of the amateur bands), set the
equalizing control to maximum resist-
ance. Adjust the vertical-size control so
that signals are perceptible, and the band-scan
width control near maximum, 7' is then adjusted
for maximum signal strength of signals in the
center of the trace. Only one seetion of T is used
in the circuit. The other coil and trimmer have
no effect and are disregarded.

Set the equalizer to zero resistance, and adjust
one trimmer of 7' for maximum strength of sig-
nals at one end of the trace, and the other trim-
mer of 7' for maximum deflection of the signals at
the other end of the trace. Rotating the equalizer
will cause the point of maximum amplification to
shift from the center to the ends of the swept
hand.

The approximate frequencies of the tuned
circuits are: 4565 ke. for T, and 355 ke. and 555 ke.
for the two circuits of 7%.

Interpretation of Signals

An unmodulated constant carrier appears as u
deflection of fixed height, as shown in A of Fig. 5.

™

A B C D

Fig. 5 — Pips on the panoramic screen indicate signal
characteristics. A — Clonstant carrier. B — Double-
sideband a.m. C-—S.8.b, with carrier. 1D — S.8.b.,
suppressed carrier.

An amplitude-modulated carrier appeurs as
a deflection of variable height. Voice or music
modulation causes the height of the deflection to
vary irregulariy. At slightly reduced sweep width
a vonstant tone modulation of low frequency will
produce a raggedness along the sides of the pip.
As the modulation frequency is increased, side-
bunds become distinguishable. When the modu~
lation frequency is further increased, it is possible
to separate the sideband pips from the carrier

(Continued on puge 116)
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A Broad-Band Bandswitching
Converter/Preselector

Improved Performance and Extended Tuning
Range for Surplus Receivers

BY ROBERT F. LATTER,* W2YFM

u1s article describes the construction and
I line-up procedure of a two-tube broad-band
bandswitching converter /preselector of sim-

‘ple design that permits the reception of 21- and

28-Me. signals on receivers whose bighest fre-
guency coverage is limited to about 18 Me. It
also serves as a preselector for the 14-Me. ama-
teur band. While designed primarily for use with
the BC-348, it also has application for many
other popular surplus military receivers, as well
as commercial models whose performance on the
{4-, 21-, and 28-Mc. bands leaves much to be
desired from the standpoint of stability, sensi-
tivity, signal-to-noise ratio, and image rejection.!

The author uses a BC-348Q (purchased new
in 1946) that hay been modified to include an
a.c. power supply, S-meter, noise limiter and
connections for a BC-453 “Q5-er.”’ Basically, it
is an excellent receiver both electrically and
mechanically, and with the help of these modifi-
cations gives performance equal to or better than
commercial receivers priced many times its orig-
inal cost. It does not, however, cover the 21- or
28-Me. amateur bands and, in spite of a recent
alignment, lacks sufficient gain for optimum
performance on the 14-Me. band.

The converter/preselector is intended to elim-
inate the above limitations and was built with
the following objectives in mind:

1) Simple operation and construction. This
requirement was met by a bandswitching design
incorporating only two tubes and seven tuned
circuits.

2) High signal-to-noise ratio and high gain,
This unit uses a 6BH6 pentode r.f. stage and a
6U8 mixer-oscillator. Because of the high gain
of these tubes, any need for an additional ampli-
fier at i.f. frequencies is eliminated. In this fre-

* 1 Pine St.. Delmar, N. Y.

! This assumes that the rereiver has better stability
and signal-to-noise ratio on its lower frequencies, which
is usually the case.

¢

This broadband converter/prese-
lector is intended for war-surplus
receivers that only tune as high as
18 Me. The unit serves as a pre-
seleetor on 11 Me. and us a con-
verter on 21 and 28 Me, The power
supply is included on the same
chassis.

¢
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e Here is a good design for a converter
that will extend the range of a war-
sarplus (or other) receiver to include the
21~ and 28-Me. bands, and also act as a
preselector on 14 Me. if your receiver is
deficient there.

guency range, the signal-to-noise characteristics
compare favorably with other special designs.

3) High stability. This was met by using a
fairly high-C Colpitts oscillator with grounded
cathode, with the plate voltage supplied from a
regulated source. Cloupling to the mixer section
of the 6U8 is through tube and circuit capacity
ouly, resulting in negligible oscillator “pulling.”

4) Ease of alignment with simple tools. The
author aligned the unit using only the BC-348
receiver and a Hammarlund 100-ke. crystal
frequency standard.

The Circuit

Reference to the circuit diagram, Fig. 1, shows
that the oscillator is disabled with 83 in the
14-Me. position, to permit the unit to operate as
a preselector on that band. The oscillator oper-
ates on 18 Me. for both 21- and 28-Me. reception.
The plate load of the 6U8 mixer is a 10,000-ohm
carbon resistor. As this resistor is not frequency
selective, a little mathematics will show that
the 28-Mec. band ean be covered by tuning the
receiver from 10 to 11.7 Me. and the 21-Me.
band by tuning from 3 to 3.45 Me. Thus the
correet frequency at any dial setting is simply
18 Me. plus the ‘receiver dial reading. The
14-Me. band is covered by tuning from 14 to
14.350 Me. since the unit operates as a straight
amplifier on this frequency. The choice of 18




Me. as the oscillator frequency is arbitrary. It
was made because of the hand divisions of the
BC-348 (i.e., it is inconvenient to have to switch
from Band 4 to Band 5 in the middle of the 28-Me.
range, for instance), and because it is reasonably
simple to construct a stable self-controlled os-
cillator at this frequency. In addition, the os-
cillator can easily be aligned and checked for
proper operation with the receiver.

The circuit is quite conventional and is a
modification of a single-band mobile design that
appeared in (@ magazine® The switch /5
switches the antenna to the converter /preselector
and the output to the receiver, or permits the

line-up instructions. The guin reduction caused
by the resistor is small.

It is important that the converter output be
fed to the recciver through coaxial eable, to
minimize QRM from signals at the i.f. frequen-
cies. It is advisable to reduce this effect further
by mounting a coaxial fitting on the receiver in
place of the antenna terminals. In the converter,
ground leads should be connected together on a
stage-by-stage basis, with the stage grounds con-
nected by one heavy lead, to avoid unwanted
oscillations and poor rejection of direct i.f. sig-
nals, sinee different parts of the chassis may not
be at the same a.c. ground potential. Since we

Ri — See text.

La ~~ Wound over ground end of L2. Li, L2, Lz aud Ly
wound on (T'C LSS (3¢-inch diameter) slug-
tuned forms. L1 wound with No. 20 push-back
hook-np wire — other coits No. 21 enam,

anttenna to be switched directly to the receiver
for reception on the lower-frequency bands.
The other awitch, S, switches bands and disables
the triode section of the 6U8 on 14 Mc. A switch
with three positions could be used; however, the
unused positions are handy to usc as wiring tie-
points. In the author's model, 2 swamping resistor
of 10,000 ohms () was used across Lz on 14
Me. to eliminate a tendency toward instability.
The value of this resistor, if required, should be
determined by experiment as indicated in the

? Bcherer, *“The W2AEF Converterottes,” (), bMay,
1953,
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2] {4
24t —
X 17 Bt
28 Me, 2 18 16 It
81 — 2.pole 2-pogition rotary switch (Centralab 1473).
S2 — f-pole 4-position 2-gang rotary (Mallory 1345 1.
with two center gangs removed).

used surplus forms not generally available, coil
values for 84-inch CTC forms are given in Fig. 1.

Power requirements are small enough so that,
in many cases, the receiver supply can be used.
However, the autbor’s model used a separate
regulated supply, as shown in Fig. 2, us the
components happened to be on hand. Alterna-
tively, a much simpler selenium-rectifier R(-
filter supply might be used.

Construction

Photographs of the unit show the physical
lnyout. Since it was built with many *‘junk box”

QST for




{2h., 40ma..

Ty
L
:E, ut :Ee uf +200
Q) +i50req.
VR- l50

a swamping resistor of about 10,000
ohms across L3, Use the largest value
possible vonsistent with stable apera-
tion. Next check the amplitude of
each 100-ke. marker across the 14-Me.
band.® The response can be flattened,
if necessary, by stagger-tuning Ly und
Ly or decreasing the value of the

Fig. 2~ 1)iagram of a suggested power supply for the converter/

preselector,

parts previously used for a 2%-Me. converter,
this is not intended to represent the best mechsan-
ical layout, particularly from an appesrance
standpoint.

The 6BH6 and 6U8 are mounted on a small
3 X 214 X 2-inch subchassis that is wired as u
separate unit. The switches, coils and power-
supply components are mounted on a 7 X 7 X
2-inch chassis, with a 7 % 7-inch panel. The
6U8 mixer coils are muunted horizontally on
1 ¢ 4-inch vertical strip of heavy-gauge alumi-
num at the rear of Sg. They are at right angles to
Ly and Le which are mounted on the front panel.
All coils and switech decks are placed to reduce
wiring distances to a minimum. Silver-mica
condensers are used in the oscillator cireuit to
minimize drift.

Adjustment

The line-up procedure is simple and straight-
forward. The first step is to make certain that the
voltages applied to the unit are correct as shown
on the circuit diagram and that the VR tube is
operating within its proper current range. If a
grid-dip oscillator is available, check all tuned
circuits (with the unit turned off) to be sure that
the coils will tune to the desired frequencies.
1f one is not available, as in the author’s case, the
unit can be aligned using only the BC-348 (with
S-meter) and a 100-ke. frequency standard.

Check the frequency standard against WWV
to see that it is correct, and then tune the receiver
to the 14.1-Me. harmonic of this oscillator.
Switch the converter to the 14-Me. position.
Couple the 100-ke. oscillator as loosely as possible
to the unit through a small condenser to obtain a
reading on the receiver S-meter. Adjust the
14-Me. Ly and Lj for maximum reading. If any
tendency toward oscillation is noticed, connect

# The difference in amplitude of these successive high-
order harmonics is negligible.

¢

A top view of the preselector/
converter., The oscillator tuning ad-
justment can be seen to the left of
the 6U8 mixer-oscillator,

L4
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swamping resistor. In many ecases it
will be necessary to detune the re-
ceiver rf. stage with the antenna
trimmer condenser or otherwise re-
duce the converter/preselector out-
put to prevent overloading the receiver.

Next switch the unit to 21 Me. Tune the re-
veiver to exactly 18 Me. using the 100-ke. fre-
quency standard as o guide. Then tune the con-
verter oscillator by adjusting L4 until it can be
heard at this frequency. If the oscillator will not
tune to this frequency, change the turns on Lg
until it will. If the oseillator is operating correctly,
the note should be pure d.c. with no spurious
signals at other frequencies. Next, tune the re-
ceiver to 3.2 Me. to pick up the 21.2-Me. har-
monic of the 100-ke. oscillator. As before, couple
the unit to the 100-ke. oscillator as loosely as
possible with a small condenser to obtain a
reading on the receiver S-meter. Tune the re-
ceiver a little higher than 3.2 Me. and adjust the
oscillator slug (L4) & fraction of a turn until a
signal is heard. This will be the desired 21.2-Me.
signal, and this procedure is necessary to insure
that the receiver is not picking up the 3.2-Me.
harmonie of the 100-ke. oscillator directly. Next,
adjust Le and L for maximum signal. Check the
100-ke. markers over the entire band to see that
the response is reasonably flat.

The alignment of the 28-Mec. band is similar to
the above except that the receiver is tuned to
10.6 Me. for a 28.6-Me. signal. If difficulty is ex-
perienced in obtaining a definite although broad
peak when tuning Ly or Lg, one or both must be
rewound. Unless they are far from the correct
value, the S-meter can be used to determine if
turns should be added or subtracted. If in doubt
when constructing the unit, it is better to err on

(Clontinued on page 118)




The Tin Can Low-Pass

An Inexpensive Filter for the Novice
BY LEWIS G. McCOY,* WIICP

¢ Theaccepted correction for T'VI troubles
where the transmitter is at fault is to
“*bottle up” the transmitter in a shield
and couple out through a low-pass filter.
In this article, W1ICP shows how simple
and inexpensive it is to build a low-pass
filter that will handle the output of a 75-
or 100-watt transmitter from 80 through
15 meters.

N traveling around the country, giving talks
I on TVI, the writer was rather surprised to
find that many amateurs, particularly new-
comers, shied away from building their own low-
pass filters because they felt the task was beyond
their technical ability. Actually, a low-pass filter
is one of the easiest construction jobs that an
amateur is likely to encounter. In addition, one
can usually save considerably on the green stuff
by building his own. The unit deseribed in this
article was built at & cost of less than fifty cents.
Betore getting into a description of the actual
construction of the filter, a few words are in order
to explain what a low-pass filter is and what it
will do. As we know from studying the questions
in the License Manual for the Novice and General
Class examinations, we don't want to radiate any
spurious signals from our transmitters. \When
these spurious signals are harmonics or parusitic
oscillations that fall in the television channels
they can cause TVI plus the consequent headaches
involved with maintaining good neighbor rela-

tions. OQur problem is then one of keeping these
harmonics from radiating., This is where a low-
pass filter does yeoman duty.

A low-pass filter is a coil-condenser combina-
tion that, when properly installed on & transmit-
ter, will pass all signals lower than its designed
“eut-off frequency” while attenuating all other
signals. In other words, let’s assume we have a
transmitter operating in the &0-, 40-, and 15-
meter Novice bands. We want the signal from the
band being used to go from the transmitter to the

* Technical Assistant, QST
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antenna and be radiated. However, we don't
want harmonics or spurious signals higher than
21 Me. to reach the antenna or the feedline.
The answer is to install a low-pass filter at the
trausmitter output that will pass the 80-, 40-,
and 15-meter signals while attenuating all higher
frequencies. The filter shown in the photograph
and at Fig. | is just such a device.

Consiruction
The box shown in the photograph was made
from metal taken from two No. 2 tomato cans.
This metal is an excellent material for making a
small radio chassis or shield can. It is easy to

(o m s e
COAK | | CoAX
J"i\'" - L—r‘"‘
i+ T LITLR e
Rk | Ly _L Ly | aiated
( o] {
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BOYX/

Fig. I — Cirenit diagram of the low-pass filter.

1 — 220-gef. mica, = & per cent tolerance.

L.y, Lz — See text.

bend and form small boxes from the metal found
in “tin cun" food containers. This metal is thin,
and holes (for mounting tie points, efc.) can be
punched. out with a nail or ice pick. Also, the tin
costing on the metal takes solder very easily. For
eonstruction, all one needs is a pair of tin snips,
a soldering iron, and a supply of tin cans.

The dimensions of the box for the filter are
134 ¥ 134 > 4 inches. Four pieces of metal are
needed; one piece for the bottom and sides, 514
» -4 inches; two end pieces, 214 X 214 inches;
and the top, 214 < 414 inches. The 5l4-inch
length of the large piece is sc¢ribed off into three
134-inch sections. If a vise is availuble the piece
of metal is clamped between two picces of wood
and then bent to form one sgide of the box. A
metal straightedge or another piece of wood can
be used to bend the tin to form a right angle. The
piece is then clamped so that the remaining side
ean be bent. If a vise isn't available, a satisfactory
job can be obtained by holding the piece of tin
firmly between two boards and then pressing the
metal against a flat surface until a right angle is
formed.

T'he ends of the box are made up with a 14-inch
lip so that there will be plenty of soldering surface
available when the ends are attached to the box.
The top is made with & Y4-inch lip for the same
reason. When soldering the ends to the box, be
sure the iron is hot enough to insure good connec-
tions.

A lj-inch hole ig drilled or punched in the
center of each end of the box to accommodate

QST for



View of the filter showing how
the coils are mounted on the tie
points, The condenser, Ci, is vis-
ible behind the center tie point,

the coux leads to und from the filter. To avoid
bending the hox out of shape, a small block of
wood should be held against the other side of the
piece being drilled. Three tie points are needed to
hold the coils and the condenser in place, The tie
points used in the installation shown here are the
single-terminal bakelite strip type selling for
about three cents each. Three holes are needed
on one side of the box to accommodate the 6-32
serews for holding the tie points.! The placement
of the holes will depend on the type of tie point
used, but in any case, they should be placed so
that the coils, Ly and L, will be spaced about one
inch apart and centered in the box. Remember
to hold a piece of wood under the side of the box
heing drilled to avoid bending the metal.

The coils are made of No. 16 enamel-covered
wire. Each coil is 7 turns, 1¢-inch inside diameter
und 14 inch long. Any solid l4-inech diameter
object, such as a drilt bit shank, wooden dowel
rod, ete., can be used as u winding form. Be sure

to leave an inch or so lead length at the coil ends
for mounting on the tie points.
Wiring

As can be seen in the photograph, the coils are
mounted at right angles to each other to avoid
undesired coupling. Before mounting the ecoils
on the tie points, be sure to scrape the enamel
from the wire where it is to be soldered. (Many
beginners find themselves in trouble here because
they dor’t know that paint or enamel covering
should be removed from wire hefore one cun
solder to it!)

1 Or the tie points can be fastened to the metal by
soldering, — ko,
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One lead of the condenser, (', is soldered to
the hottom of the box directly below the center
tie point. The other condenser lead is connected
to the center tie point along with two coil leads.
Keep the condenser leads short; about Iji inch
will suffice.

The two end tie points serve as a junction point
for the eoil ends and the coaxial cable inner con-
duetors. Many amateurs use couxial cable, com-
monly referred to as “‘coax,” for counecting the
filter to the transmitter und the antenna or an-
tenna coupler. There are four types of coax com-
monly used by amateurs: RG-8,/U, RG-11/T,
RG-58/T, and RG-59/11. Any of these types
will work with the filter. The coux used in the
filter shown is RG-59.T because it is cheaper
and easy to handle. However, the filter is not
designed to work with 300-ohm Twin-Lead, or
for that matter, any balanced line. This doesn’t.
mean that you can't use Twin-Leud to feed vour
antenna and still use a low-pass filter. When
we discuss the filter installation we’ll show you
how to use Twin-Lead if you wish.

To connect the coax to the ends of the coils,
the following procedure is followed: About two
inches of the vinyl covering is removed from one
end of the coax, then the outer conductor
braid is iritomed back to a point about 'y
inch from the vinyl ecovering. Enough of the
covering around the inner conductor is removed
to permit & connection to the tie point. The end
of the cable is then fed through the hole in the end
of the filter box up to the point where the vinyl
vovering begins. The 14 inch of outer conductor
braid is then spread out around the hole and
goldered in place. Do this carefully, as too much
heut will melt the covering of the inner conductor,
causing a shorted cable.

The same procedure is followed at the other end
of the filter. Coax fittings ean be installed on
either end of the filter, but they, of course, add to
the cost of the unit.

Installation
For u filter to work properly, the radio signal
should flow through the circuit, not around it.
In other words, if we want the filter to attenuate
harmonies, we must keep the harmoniecs inside
the voax and inside the filter box. This means
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the filter must be attached to the transmitter
properly. This is shown at Fig. 2. At (A), the
‘wrong way to install the filter, the coax is con-
nected to the link on the final amplifier of the
transmitter with no shielding being used on the
rig. The harmonies, indicated by arrows, radiate
from the transmitter and flow on the outside of
the coax line and over and around the filter to
the antenna. In this case, the filter doesn’t help
the situation in the slightest. However, at (B)
the harmonics are confined inside the transmitter

Coax
Line

To

P Ant.
(C) /5 Open—wxre
N Link or Twinlead
o S0
To Low-PASS | & Coax Line

Ant. Coupler

Trans,

i vz A |
(D) ANTENNA
LOW-PASS 75-ohm Coax Line
Fig. 2~ At (A) we see the wrong way to connect a

filter a.ud coaxial line to a transmitter. The harmonics
flow over the outside of the cable, over the filter, to the
antenna, and can be radiated. At (8) the harmonie
energy is confined inside the transmitter and can only
flow through the cable and inside the filter.

At (O and (D) we see two methods of connecting the
low-pass filter to the antenna system.

and they must flow through the coax to the filter.
In this way they are attenuated and never get a
chance to reach the antenna. You will notice that,
in this case, the coux is connected to the back
panel of the transmitter, making a good tight
connection. This is usually done by installing a
male coax connector, 83-18P, on the coax cable
coming from the filter, and a female connector,
83-1R, on the transmitter. When mounting the
socket on the transmitter, be sure to clean any
paint from around the mounting point. Inci-
dentally, the filter can be inserted in the coax line
in either direction; in other words, the input
and output characteristics of a filter are the same.
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Coupling to the Antenna

In the average station the coax lines between
the transmitter aud filter and between the filter
and antenna coupler (if one is used as described
helow) probably will be quite short. It is pre-
ferable to use the minimum possible length
between the trunsmitter and filter; the other
length is not so important because there will
be very little harmonic energy in the line on
the “output” side of the filter. If the length
to the antenna coupler is not more than a few
feet the coupler can be tuned in just the same
way us before installing the filter, although the
sebtings may differ. Tonger lines may require
““matching,’”” a subject that is beyond the scope
of this article but which is covered in the Hand-
hook.

There are two generally used methods for con-
necting a filter to the antenna system. The first
is to connect the output of the low-pass to an
antenna coupler as shown at Fig. 2C. In this
case, the coax is connected to the link on the
antenna coupler, and the coupler is used to couple
the antenna to the link. "Chis system has the ad-
vantage of offering additional harmonic attenua-
tion because of the additional eircuit tuned to the
output frequency. Also, the feedline to the an-
tenna can be 300-ohm Twin-Lead, open-wire
line, or for that matter, practically any type of
trapsmission line.

At Fig. 2D, we find the low-pass filter connected
directly to a half-wave antenna via a 75-vhm
coax line. A half-wave antenna offers u pretty
good match for 75-ohm line, and this system will
work well for those amateurs using such an
antenna.

If greater harmonic attenuation is needed, it is
suggested the reader study the BCI-TVI chapter
of The Radio Amateur’s Handbook. Several filters
are described there that will furnish considerably
more attenuation than the “Tin Can.” However,
for most Novice installations, the filter described
here will be more than adequate.

e Strays 5

Research by W1YYM concerning the *17,000
db.”” Stray on p. 15, August ST, reveals the
figure to be a power gain of 1017 — the numeral
10 followed by 1700 zeroes, a number which
would be approximately seventeen QST pages
wide.

W4s 8MU TZT MPA and KZF are experi-
menting with facsimile down Kentucky way.
Their first successful on-the-air test took place
in June using type RC-58-B gear for local QSOs
on the 1l-meter band. W4SMU would like to
hear from other facsimile enthusiasts with =
view toward trying skip schedules when propagu~-
tion conditions are favorable.

QST for



A Low-Cost Gallon
Making thelMost Out of Very Little

BY A. W. ANTHONY, JR.,* WICTE

o Although the unit discussed here will
probably not be widely duplicated. this
story by WICTE will serve to point up
the idea that an alert ham often can
find exceptional bargains in unsuspected
places.

that!” you say. And well you may. How-

ever, here's the story of one, largely built
from obsolete and surplus materiuls. If you're
willing to snoep around a bit here and there, it's
quite likely that you, too, can come up with an
equal bargain.

About two years ago, most diathermy ma-
chines in use were made obsolete by FCC rulings.
The writer was able to buy a lot of eight of these
for $80, including over s bushel of cahles, pads,
cauteries and the like. These were by seven
different manufacturers, und were completely
different in all respects, including the tubes. Some
used raw a.c. on the plates, while others had

* 29 Grey Birch Terrace. Newtonville 60, Mass.

FOR’I‘Y BUCKS for a kilowatt final? “Nuts to

l-kw. push-pull amplifier made from an obsolete
diathermy machine that was picked up for ten dollars.
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rectified, but unfiltered, d.c. (One even had grid-
controlled rectifiers.) All were sturdy and well
made, and were electrically OK. Nearly all have
gone into ham use, chiefly as power supplies.
The largest one of the lot fired the writer’s
imagination. Its nameplate read, * Ultra Short-
Wave Generator — Wavelength ¢  Meters— -
50,000,000 Cyecles!” Tmpressive in appearance, it
was 22 inches wide, 16 inches deep, and stood on

Fuse

Block R 1
o\ *
e JL@ Auﬁ)ﬂtruns. 1

HSVAL. H l.

Interlock

Foot
Switch

2T

Plate

Trans. __1'_

m— lav,

Qutput
rmu—
i) a000

555 A, RFC

oy

Fig. I — Typical high-power diathermy circuit. Some
types include rectitiers.
wsters, with the top of ifs walnut case 4514
inches from the floor, I't weighed about 259 ibs.

Tnside were two big bottles — WL-160s (not
listed in the ARRL Handbook) — two heavy
transformers, and an odd assortment of other
components. When the thing was plugged in and
turned on, it put out very hot 50-Mec. r.f. (horri-
ble~sounding in the receiver).

First, Westinghouse was queried for dope on
the WL-460, and they very kindly sent a leaflet
although the tube is no longer made. It showed:
Maximum d.c. plate volts, 3000; maximum plate
ma., 200; plate dissipation, 150 watts; maximum
frequency, higher than needed. The project
Inoked brighter; maybe can do!

Power Supply

A closer examination of the power supply and
the schematic (see Fig. 1) found in the instruction
hook really did it. One of the transformers turned
out to be a combination filament transformer for
the big tubes, and an autotransformer with
two tap switches for adjusting both line voltage
and primary voltage to the plate transformer.
The latter was of about 1 kva. rating, and iis
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r.m.s. output voltage could be varied from 900
to 2500 volts by means of the autotransformer.

Since the plate transformer had no center tap,
u bridge rectifier using four 866As was required.
These and their filament transformers were in-
cluded in a filter unit placed in space available in
the bottom of the cabinet. Well-insulated leads
were brought down to this unit from the main
deck above. :

A small bias supply,! powered from the 10-volt
winding on the autotransformer, and a tapped
series booster transformer to increase the wu.c.
output of the plate transformer by 200 to 850
volta were also placed in the hottom of the
cabinet.

The primary of the plate transformer in this
diathermy rig could be turned on and off by a
foot-operated switch that plugged in at the rear
of the cabinet, as well as a panel switch. This
same plug and cord now go to a relay controlled
by the send-receive switeh. There’s also u me-
chanical interlock preventing application of plate
power until the filament switch is on full.

R.F. Circuit

The original r.f. circuitry was the utmost in
simplieity —— merely one coil of very few turns of
vopper tubing between the plate caps, and an-
other coil of smaller tubing between the grid
caps. There wag also a very small variable of
special design. Alas, no use has vet been made of
these eoilsl However, the very simplicity sug-
vested the major strategy behind the conversion.
A horizontal partition, with clearance holes for
the tubes, was made to fit the cabinet, and placed
at a level about halfway between the grid and
plate caps of the tubes. The grid and plate tank
circuits were then mounted on this partition,

I Bias eircuit is essentially a combination of Figs, 7-17B,
7-19B, and 7-20 in 1953 ARRL Handbook.

2 R.f. circuit is essentially the suwe as Fig. 6-25C in 1953
ARRYL Handbook.
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Rear view of the amplifier. The shielding partition
between grid and plate tank circuits is a sheet of ply-
wood covered with aluminum foil. Neutralizing con-
densers are pieces of coax cable.
plate eircuit above, and grid circuit below. Just
to see how this arrangement might work out, &
partition was made of plywood wrapped in
aluminum foil purloined from the XYL's depart-
ment — and it's still there!

About this time, WI1FTH consulted with us,
thought it was nuts, and said so. But, anyway,
he was good enough to skefch a feasible eircuit
diagram.? Little by little, components were dug
up and fitted in. B & W coils — BVL for the grid
and HDIL (or HDCL) for the plate — and a
couple of noudeseript split-stator condensers
from the junk box made up the tank
circuits. Since there wasn’t enough
room to run the condensers fore-and-
aft, they were placed with their shafts
parallel to the panel, with their control
knobs at the side of the cabinet. Short
pieces of carefully-trimmed coax cable
are used as neutralizing condensers,
and are plugged into jack-top feed-
through insuiators mounted uveur the
tubes.

(Continued on page 118)

¢

A bridge rectifier and filter was
added to the original power
cquipment. Rpace is availuble in
the bottom of the cubinet,

¢
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A Civil Defense Control-Station
Transmitter

Part II— R.F. Section and Filters

BY PHILIP S. RAND,* WIDBM

countered in c.d. communication were dis-
cussed, and a solution in the form of &
transmitter designed especially for this work was
outlined. The power supplies and speech equip-
ment were described in detail. In this portion, the
construction and adjustment of the r.f. section
are covered, and the interference-prevention
measures included in the station are described.
Reviewing briefly, the r.f. portion of the trans-
mitter consists of separate units for each of three
bands, 50, 28 and 144 Me., with provision for
selection of any of four net frequencies without
retuning adjustments of any kind. The r.f. assem-
blies are mounted side by side on a large chassis
that contains all the cabling, metering and
switching circuits. The entire r.f. assembly is
housed in a case of perforated aluminum and
provided with power cable filtering to prevent
TVI and other forms of interference that might
result from spurious radiations. The 50-Me. r.f.
section, deseribed herewith, is shown in the rear-
view photograph, mounted in place on the main
chagsis. For details of the external shielding, see
the second photograph appearing in the first
installment. The complete r.f. schemutic diagram
is shown in Fig. 3.

IN Avgust QST the special problems en-

R.F. Circuitry and Design Features

Four pretuned e¢.d. frequencies in the 50-Me.
hand are selected by means of the channel
switch. This changes erystals and selects the

#Radio Officer, Connecticut (.. Area I; &%, Laboratory of

Advanced Research, Remington Rand, Ine., South Norwalk,
Conn,

Rear view of the controf-
station transmitter, show-
ing the 50-Me. r.f. section
in place. In its final form
this unit is completely eun-
cased in perforated alumi-
num shielding,

September 1954

proper pretuned coil in the plate circuit of each
stage. To keep spare tubes needed at a minimum,
the same type of tube (5763) was used in each of
the low-powered stages. The oscillator uses
crystals between 5.5 and 6 Mec., in 1 modified
Pierce circuit. Two tripler stages follow, the
second driving a 6146 amplifier on 50 Me., with
grid current to spare. A potentiometer in the
sereen circuit of the second tripler provides drive
control. It is adjusted to about 3 ma. grid current
in the 6146 stage.

The crystal-oscillator circuit shown was chosen
for its ease of adjustment and reliability, and
hecause crystals in this frequency range are in-
expensive and readily ground to a specific net
frequency. Entirely satisfactory operation of the
transmitter could have been achieved with fewer
tubes, obviously, but the arrangement shown
makes possible duplication of the tube line-up in
the 2-meter r.f. section. Stage functions may be
altered, but the metering circuits remain the
same.

All coils are slug-tuned except those in the
final amplitier, where they are adjusted by vary-
ing the turn spacing to resonate at the desired
frequency with the plate tuning capacitor set at
half scale. Fach coil in the first tripler plate cireuit
has a 5-uuf. ceramic capacitor across it, to lower
its out-of-circuit resonant frequency. On the first
tune-up it was found by accident that the drive
to the tinal stage was affected by adjustments to
the slugs in any of the three unused coils in this
circuit. A grid-dipper showed thut they were self-
resonant at about 50 Me., and were absorbing
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Top and bottom views
of the 50-Me. r.f. section.

power from the second tripler plate coils. Adding
the 5-uuf. capacitors detuned them enough so
that no further trouble resulted. Winding speci-
fications for all coils are given in the coil table.

The switch for changing channels is made up
of a five-wafer (one not used) and a two-wafer
four-position ceramic switch coupled together
with a right-angle drive. The two-wafer portion
is mounted vertically alongside the 6146 and
driven by a right-angle drive on the underside of
the r.f. ussembly. The method of conneeting the
two is shown in the bottom view. The shaft of the
right-angle drive unit is notched to fit the shaft
of the main switch.

The chassis is actually & 5 X 13 X Ly 4-inch
sheet of aluminum, to which all parts are

wiring than building directly on a chassis in the
conventional way.

The wiring of the main chassis is also shown in
Fig. 3. The three 12-pin sockets to feed the r.f.
units are mounted on the rear edge along with
the 8-pin socket for the power-supply cable. Only
the wiring for the 50-Me. socket is shown in the
diagram, to conserve space and preserve the
readability of the diagram. The sockets for the
other two units are merely wired in parallel with the
one shown, except for the heater circuit switching.

The ussembly is fitted with a standard 1014 X
I9-inch rack panel, on which are mounted the
two meters, the meter switches, the band-change
switch, pilot lights and drive control. The modu-

mounted, as seen in the top- and bottom-view
photographs. This plate then attaches like a
bottom pan to a standard 5 % 13 X 3-inch
aluminum chassis which is mounted upside
down on the main 13 X 17 X 3-inch chassis.

This type of construction gives better shield-
ing and makes for much easier assembling and

Fig. 3 — Schematic diagram of the complete r.f.
section of the e¢.d. control station. Upper portion
shows the 50-Me. r.f. unit. At the lower left ave the
switching, metering and cabling portions contained
in the main chassis, and at the right is the TV filter
that is mounted on the rear wall of the case. Note
that only one of the crystals and coils is shown.
Ls— 12 hy., 40 ma. (Chicago R-1240).

J1, Ja — 8-pin female chassis fitting,

Iz, J4, J5 — 12-pin female chassis fitting.
Pt —~- 8-pin male cable fitting.

Py — 12-pin male eable fitting.

T7— 6.3 v., 6 amp. (Chicago FO66).

Resistors are | watt unless otherwise noted. All
0.005 capacitors are disk ceramics, except final plate
hy-pass is mica. Use 0.001 for more highs.

S1A.B,cop — 4-position 5-wafer (1 not used) switch.
Ste,r — 4-position 2-wafer switch, ganged to above

Coil-Winding Table
Coils, No. Wire Cloil Type
4each | Turns Size Dia, | Length Form Slug
55 National
L1 close- 28 en. 840 327 | XR-91 iron
wound 1Y ¥ 84
21 : National
1o close- 20 en. 3g’ 3 | XR-91 iron
wound 14 X %%
7 National
L turns i8en. | 34" ] 74s” |XR-90 | brass
spaced 13 X 3%
5 1 I %e”] M to | seli-
L spaced 84’ | support- | none
ing
3
Ls close- | insulated { 9e¢” | %" |34’ dia. | none
wound | hook-up bakelite
at cold | wire tube 2"
end long

through National right-angle drive.

September 1954
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lation choke for the sereen of
the final, the meter shunts and
the filament transformer ure
mounted under the chassis.
Methods employed in shield-
ing and filtering are shown in
the photographs and block dia-

SIS
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gram in Part 1. The r.f. unit is
completely enclosed by the per-
forated aluminum shielding,
with wide lup-overs to prevent

r.f. leaks. The cable from the
main r.f. chassis is made with
shielded wire, and brought to » Hﬂll i
filter compartment on the in- "%
«ide of the rear wall of the case,
where each lead is filtered and

1

decoupled at the socket where
the cable from the power-sup-
ply unit plugs in. The functions
of the high- and low-puss filters
in the antenna circuits were
outlined i Part 1. It may or
may not be necessary to filter
aud shield to this extent in
other localities so far as TVI
goes; however, if there are sev-
eral transmitters to be used close together, it
will help to prevent interference bhetween the
various bands, and go ig highly worth while from
4 ¢.d. point of view. {Field Day planners take
notel)

I, and texts.

Constructing the 50-Mc. R.F. Unit

Laying out the r.f. subchassis requires some
thought so that all parts can be located for short
the layout shown in the photographs be followed
fairly closely. All the parts mounted on the
§ K 13-inch plate must be kept a half inch in
from the edge, to clear the lip on the inverted
vhassis when the plate is mounted. It may be
necessary to file some clearance notches in the
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#ig. 1 — Schematic diagram and parts information for low-pass (upper)
and high-pass filters for the 50-Me. station. For application. see Fig. 1, Part

All enils in low-pass filter ace No. 11 wire, ¥3-inch diameter.
0.14 ph, —  turns, 34 inch long.
0,21 gh. -~ 6 turns, %1 inch long.

Coils in the high-pass filter are wound with No. 20 enamel wire on 2.watt
resistors, (.1 megohm or higher, and measured on ()-meter.

(lapacitors in both units are silver mica measured for nearest to required
capacitance on (}-meter,

0.26 ph. — 7 turns, '}¢ inch long.

lips to get the plate into position easily. A clear-
ance hole for the channel switch must be drilled
in the end of the chassis and holes must be
located and drilled in the front panel for this
switeh and for the final plate trimmer condenser
shaft. The 5 X 13 X 3-inch chassis is bolted in
place permanently on the main r.f. chassis.

The four coils in each stage are identical, so
after one is checked out with a grid-dip meter the
other three can be made the same and mounted
in position. The tuning range afforded by the
slugs in the exeiter coils and the spreading or
squeezing of the final stage coils is more than
adequate to take carc of minor differences. The
12-wire cable from the r.f. subchassis is made
long enough so that it can be plugged into the

Bottom view of the main
v.f. chassis. Meters, switch-
ing circuits, meter shunts,
filament transformer and
modulation choke are
mounted below the deck.
The three r.f. chassis are
fustened to the top surface.

QST for
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Low-pass and high-pass
filters designed especially
for the 50-Mec, station.

¢

main chassis with the r.f. unit resting on the
bench alongside for testing.

Coils for the final plate circuit are wound of
No. 14 wire, and are self-supporting. They are
mounted between tie-points and the top wafer of
the channel switch. Short lengths of bakelite
tubing are then slipped into each coil, and the
antenna coupling coils are wound on these.

Tune-up Procedure

The r.f. subchassis is made ready for adjust-
ment by placing it on its side on the bench snd
plugging its cable into the main chassis. The
tunc-up switch in the screen lead to the final
stage should be in the off position. With the platc
meter switched to read the oscillator plate cur-
rent and the grid meter connected to the first
tripler grid circuit, insert, four net crystals, set the
channel switch to Position [, and turn on the
send-receive switch. Tune the erysiul plate eoil
No. I for minimum plate current and maximum
grid current. Next, advance the meter switches
one position and peak the No. 1 eoil in the first
tripler plate circuit. Repeat this process until the
final is reached.

Now connect a 50-watt lamp to the output
Jack, close the tune-up switch, applying sereen
voltage to the final stage, und adjust the final
tuning eondenser for minimum plate current.

‘..__u...,m___.w About 40 Inches

3000, TV.
Feader s, ’g\%\\

To TV /

BNT N
/

function of the final plate tuning adjustment
should be merely to tell if the stage is really tuned
to resonance and operating correctly. If the
crystal fails or a tube burns out, all folowing
stages are protected by fixed bias, so their plate
currents fall to zero.

In normal operation the two meters on the
main r.f. unit are left in the final plate and tinal
grid positions These and the modulator plate
meter enable the Radio Officer to tell at a glance
how the transmitter is operating. The final plate
current shows a slight downward flicker with
modulation, because of the common power sup-
ply for both modulator and final.
"T'his is a normal condition.

Neutralization
The final grid current varies some-

rove,  What with tuning of the final plate

Stubs Shorted of Ends

ig. 5 — Tuned double stub for eliminating 50-Mec. interference in

circuit, indicating a need for some
slight neutralization. No simple

TV or other receivers. Stub is tuned carcfully to transmitter frequency
by watching for minimum interference. Capacitor can be any small
trimmer, but split-stator type (15 upf. per section) provides cold shaft
for elimination of hand capacitance and makes for easier tuning.

means could be found that would
hold for all four channelg, with the
type of bandswitch used. No adverse

Baueeze or spread the turns on the final plate
coil until the dip comes at half scale on the plate
vondenser. Be sure the transmitter is turned
completely off before making this adjustment, as
death is very permanent! Set the drive control
for 3 to 4 ma. final grid current. The loaded plate
current of the amplifier should be between 100
and 150 ma.

This procedure is repeated for each of the other
three channels. If the final coils have been ad-
justed correctly it will then be possible to switch
to any position without retuning of any sort. The
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offects  were found from this
condition, however. The final operates stably,
and there s no tendency toward para-
sitics,

Neutralization was tried using a one-turn link
around the bottom of the secund-tripler plate coil
und the final plate coil, as shown in the schematic.
When these two links were polarized correctly the
coupling could be adjusted for perfect neutraliza-
tion. This made the final grid current com-
pletely stable, but was too complicated to install
on all four channels. Since it did not improve the
operation of the final stage it was omitted.



Interference Prevention

Cperated without its perforated-aluminum
shielding, this transmitter takes out every
channel on a TV set operated in the same
room. Harmonics of the crystal oscillator ap-
pear every 544 to 6 Me., or one to each TV
channel. T'his could be prevented by using a
higher starting frequency, but when the shields
are in place interference shows only in Chan-
nels 2 and 11.

The speeial 50-Me. low-pass filter, Fig.
and photograph, removes the fourth harmonic
interference from Channel 11 and also a third
harmonie from nesar the 2-meter band. Where
the TV signal is strong, » double stub, Fig. 5,
applied to the TV lead, will remove the ad-

Voltage and Current Table

jucent-channel interference in Channel 2. 1t

should be noted (Fig. I, Part I) that the low-
pass filter is connected between the antenna
and the antenna change-over relay, thus being
in the circuit for both transmission and recep-

tion. The high-pass filter is connected between
the relay and the receiver. In this way the
H0-Me. receiver is protected from fundamental
overloading by other transmitters in the room,

Lat Znd
Ose. Tplr, | Tplr. | Final Mod.
Fil. on,
Plate ajf:
Grid Volts 4] - 30 ~ 20 —~ B2 —29
S/R Switch
in T'ransmat
FPaosition:
Grid Volts * -8 =101 | ~144 | ~73 —29
Grid ma. 2 3.5 4
Plate Volts * +140 | 27, +275 | 500 | 500
Plate ma. 12 25 22 100 70-150
Sereen Volts™} 475 | -+180 | +160 | 4140 | -+270
Sereen ma. ] i5
Phase Inp,
Ist Sp. | #nd Sp. 3rd Sp. PP,
Amp. Amp. Amp. 12407
Voltage * at:
Plate +45 +75 240 4270
Sereen 427
Cathode +1.25 +3.5 +17 +12

and radiation of energy on frequencies higher
than the §0-Me. band by the 6-meter rig is
blocked, giving added protection to the
2-meter receiver and TV Channel 11, This plan is
varried out on other transmitters and receivers in
the room, and is largely responsible for our being
uble to operate so many rigs so close together.
TVI from the 50-Mec. energy can be corrected
in some instances by connecting an open-ended
qyuarter-wave stub of 300-ohm Twin-Lead cut for
the transmitter frequency across the input to the
TV set. The double stub of Fig. 5 is more effec-
tive in difficult cases like the adjacent-channel
problem in Channel 2. It consists of two shorted
yuarter-wave stubs connected in parallel and
tuned with u small variable condenser. The stub
is installed sandwich fashion, with the TV feed
line as the filling and the two stubs as the bread.
The sandwich is taped looscly to the feeder and

* Measured at socket with vacuum-tube voltmeter,

slid along the line for maximum attenuation,
while tuning the trimmer. When the best spot is
found the stub is taped securely in place. The
trimmer can be any small variable capacitor, but
greatest ease of adjustment is achieved if a split-
stator variable is used.

In conclusion, let me say that although we
could have gotten by with one tube in the power
supply, two in the modulator and two in the r.f.
unit, and still run 50 to 60 watts input, the
present transmitter more than justifies the extra
expense and effort. It is a pleasure to operate a
rig on 50 Me. with more than enough grid drive,
plenty of good-quality audio, and a full 40-watt
output, to say nothing of being able to switeh to
any one of four channels at will.

Lt
25 Years Ago j

this month

LB

September 1929

. The month’s editorials treat on ARRL Division
elecmon procedures, and e.w, enthusiasts who purposely
apply tone modulations to broaden their signals.

. I G. Windom, W8GZ-WB8ZG, discusses the inter-
exting off-center singie-wire-fed Hertz antenna in his ** Notes
un Ethereal Adornments.”'

. “An Effective Low-Clost 'Phone und C. W, Trans-
itter of Modern Design’ is the work of Technical Editor
James J. Lamb and Asst. Technical Editor Beverly Dudley.

. *Vacuum Tube Amplifier Definitions,”” a subject
lnug shrouded in’ misconception, are illuminated by H. F,
Dart and C. K. Atwater.

38
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s

. W. Hatry details purposeful modifications for
the receiver described in March QST in his eﬂ"ort toward
“Improving the All-Purpose Superheterodyne.”

. . In the " Experimenters’ Section” we find discussions
on **doublet” antennas, self-rectified t.p.t.g. sets, screen-grid
tube biasing and other topical subjects.

. Killian V. R, Lansingh, W6QX, vutlines the proper
procedures and eyuipments necessary for fully * Utilizing

* the Standard Frequency Transmissions.”

. “WOCJTC,” the fifth of the series depicting up-to-
date amateur stations, is an interesting installation owned
and operated by E. H. Carter in Denver, Colorado.

.. MXYL,” by Kulalia M. Thomas, W8CNO, records
the aspirations, frustrations and accomplishments of one
who urges an increase in the number of XYL operators.

. “TARU News,” in addition to its many reports from
overseas societies, observes that W6s have more WACs than
any other cull area — 49 of the 272 issued to date.

. Among Communications Department features are
propagation forecasts, WIMK's schedules, and announce-
ment of the staff addition of E. L. Battey, WIUE.

QST for
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For the Experimente

MORE ABOUT SOLDERING ALUMINUM

8 mentioned in W9SED’s article (page 42,
June, 1954, QST), it is perfectly possible

to solder aluminum. However, aluminum solder-
ing is generally not advisable, particularly on
parts exposed to weather, as corrosion will soon
set in and the joint will be destroyed. Proof of
this can readily be seen by placing an aluminum
soldered joint in ordinary tap water for a few
days. Corrosion will become quite apparent and
in many cases the joint will fall apart. If alumi-
num cannot be jointed by other satisfactory
methods — such as riveting or welding — and
soldering must be resorted to, then the joint
should be completely covered with a protective
paint or lacquer. — R. W, Woodward, W1VW

NOTES ON SELECTIVITY CONTROL
FOR THE COLLINS 7B5A-3

HAVE just finished reading W3AM’s article in
January QST and note that he refers to the
inability of 75A-3 owners to get broader band-
width from their receivers. This is true, of course.
but a simple modification can give the operator
of the 75A-3 additional bandwidth at a twist of
the wrist.

The first step in the modification consists of
the removal of about half of the turns from each
winding of a standard 455-ke. i.f. trunsformer.
The transformer is then equipped with a plug so
that it may be connected to the extra mechanical
filter socket of the receiver. After the transformer
has been aligned with the aid of the crystal filter,
it is possible to make a bandwidth selection hy
throwing the mechanical filter switch to the
proper position.

I hope that this will make some of the gang
realize that for the price of one cheap i.f. trans-
former and about an hour’s labor, they can get
the equivalent of two receivers.

— Robert K. J. West, WIMKW

LITTLE over a year ago, one of the Collins
LA mechanical filter conversion kits was sue-
cessfully installed in the 75A-2 here at WSLLX.
After months of operation with razor-sharp selec-
tivity, it was decided to make provision for re-
ducing selectivity at will. Fig. 1 shows a simple
and inexpensive circuit that makes this operation
possible.

The mechanieal filter section of the 75A-3 is
provided with an extra position marked “B”
which is normally used for the installation of a
l-ke. mechanical filter. This section — “B” —
has been used to accommodate the new filter.
Of course, the normal mechanical filter switch
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for the receiver permits selection of coupling
circuits.

As can be seen from Fig. 1, the new filter con-
sists of a pair of 5000-ohm resistors, two 2.5-mh.
r.f. chokes and an air trimmer of about 5- to
50-upf. range. The components are mounted on a

5-50pt,
T o= 1§ ©
50003 25000
w3 2.5 2w
< mh, “
O

Fig. 1 — Circuit diagram of the i.1. filter suggested by
W8LLX. Components are actually mounted on a plug-
in base so that the assembly can be plugged into the
filter position of 4 Collins 75A-3 receiver.

strip of bakelite measuring 134 by 334 inches
which is in turn fastened to » 6-prong plug that
mates with the filter socket of the receiver. The
arrangement of the plug prongs was the most dif-
ficult part of the job and once this was completed
the wiring time was practically nil. The cost of
the filter components was $2.69,

The filter is aligned by adjusting the air trimmer
while observing the peak reading on the S-meter.
One adjustment is all that is necessary.

— Melvin C. Aichholz, WSLLX

REMOVING PILOT LAMPS

ff ordinary wedge-type pencil eraser, obtain-
LA able from most any 5- and 10-cent store,
makes an ideal tool for removing pilot lamps
which are located in hard-to-get-at places. Use
the wedge end of the eraser as the handle, slip the
open end (the end which normally fits over the
pencil) over the lamp, and twist. It almost seems
ag though the eraser was designed for the bulb-
removing assignment. — Dana Terrill, WSMQS

PROTECTING CHASSIS FINISH
DURING CONSTRUCTION

LYI application of wax to a new chassis, especially
£A plated ones, will prevent finger marks during
construction. After the work is finished, pencil or
crayon marks used during layout can be removed
hy applying more wax. Paraffin or candle wax,
rubbed into a cloth moistened with benzine,
naphtha or lucquer thinner provides a good pro-
tective coating and dries almost immediately.

- Joseph J. Kosina, WeLGK

[Epmor's NoTe: A coating of clear plastic spray may also
he used to protect the finish of a chassis during construction.
‘The protective layer peels off most easily after marking,
drilling, etc., have beeu completed.]
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Extending the Range of the ARRL
Lightning Calculator

e The ARRL Type A Lightning Calcu-
lator has long been a most rapid and
convenient means of answering ques-
tions involving inductance, capacitance
and their combination. The original
scales are confined essentially to limits
that permit a good degree of accuracy.
Although any method of calculation for
v.h.f. is bound to involve sizable error,
an approximation is often of consider-
able value in providing a starting peoint
for experimental adjustment. In this
article, W2AWH and WIFWH suggest
simple methads of extending the useful-
ness of the Calculator.

Applying Scaling Rules
for New Dimensions
BY YARDLEY BEERS,* W2AWH

inductance of coils having an air core and

conventional shapes is to employ & Type A
Lightning Calculator.! However, in the two
deeades or s0 since this device first became avail-
able, increased use of very small coils has re-
sulted from the development of high frequencies,
and from the miniaturization of equipment.
Many of the coils employed under these present,
conditions have parameters too small to lie within
the direct range of the Calculator. Nevertheless,
with the aid of two well-known *‘scaling rules”
it is possible to use the Culculator with these
small coils. These rules provide a procedure for
selecting a “scaled-up” coil whose parameters do
lie within range of the Caleulator. The inductance
of the actual coil may be computed from that of
the “scaled-up” coil by multiplication or division
by a simple scale factor.

The first of these rules is that if the length and
diameter of a coil are both uniformly expanded
{or contracted) by a factor 8, without changing
the number of turns, then the inductance will be
changed by the same factor 8. However, if the
length is changed by a factor § without changing
the total number of turns, then the number of
turus per inch is changed by a factor 1/S. Hence,
if we compare a coil with another having the
same number of turns but having a length and
diameter three times as large, then the second
coil hag three times the inductance and one-third
the number of turns per inch.

PROBABLY the easiest way of computing the

#* 4 Ploughman’s Bush, Riverdale, 71, N. Y.

i For a general discussion of this device, see Mix, “ Getting
Acquainted with the ARRL Lightning Calculator,” QST,
April, 1953, p. 44.
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This rule leads to a procedure which may be
used when the length or diameter lie outside the
range of the Calculator. (1) A scale factor S is
selected such that when both the length and diame-
ter are multiplied by S, new values within the
range of the Culculator are obtained. (2) The
number of turns per inch is divided by 8. (3) The
Caleulator is used to ecaleulate a value of in-
ductance from these scaled values of the para-
meters. (4) The actual inductance is then found
by dividing this computed inductance by 8. An
illustration of this procedure will be given in
Example 1 below.,

The second rule states that if the length and
diameter are held constant, and if the number of
turns is uniformly varied, the inductance is pro-
portional to the square of the number of turns.
Since under these conditions the number of turns
per ineh is proportional to the number of turns,
the induetance will also vary as the sguare of
the number of turns per inch. If either the num-
ber of turns per inch or the inductance lie beyond
the range of the Calculator, this rule gives a
proeedure which can be used. A number & is se-
lected such that by multiplying the number of
turns per inch by N a new value within range of
the Caleulator is obtained. Then this computed
value of inductance is divided by N? to give the
actual inductance. Somefimes the second rule is
applied independently, but usually it is applied in
conjunction with the first rule given above.
An illustration of the latter situation is given in
Fxample 2 below.

It should be pointed out that computed values,
whether made by the Caleulator or by other
methods, are subject to errors due to factors which
have been neglected, such as the following: The
magnetic field penetrates to some extent into the
wire, causing the effective diameter to be larger
than the winding diameter. Added to the in-
ductance of the coil is the inductance of the leads,
which for small coils may be an appreciuble
fraction of the total. Finally, there is the dis-
tributed capacity of the coil. With small coils at
high frequencies, these errors may be Jarge. For-
tunately, these errors generally cause the actual
inductance to be larger than the calcuiated value.
Therefore, even when the errors are large, caleula-
tions still serve a useful purpose: to determine the
parameters of coils which can be trimmed to the
desired induetance with a minimum of effort.

Example 1: The inductance of a coil having o
winding 13% inches long of No. 32 enameled
wire (114 turns per inch) on a 3¢-inch-diameter
form caunot be caleulated divectly, because the
diameter is outside the range of the Calculator.
By choosing § = 2, the calculation may be ac-
complished. The scaled parameters are: length
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314 inches, 57 turns per inch and diameter 34
inch. With these values an inductance of 136
microhenrys is calculated. This value is then di-
vided by 8§ = 2 to give 68 microhenrys as the
final result. The value measured by a Q-meter at
1.8 Me. is 70.2 microhenrys. Because of the
low frequency and relatively small wire diameter
the agreement between calculated and measured
values is excellent.

Example 2: A 5-turn coil has & length of 5%
inch (8 turns per inch) and a diameter of 34 inch.
With § = 2, the scaled length of 134 inches, and
diameter of 24 inch are within range of the Caleu-
lator, but with the scaled value of 4 turns per
inch, the inductance lies otf-scale. With 12 turns
per inch (¥ = 3), a value of 1.94 microhenrys is
obtained. This value is divided by &% = 9 to give
0.215 microhenrys for the scaled-up coil, and in
turn this is divided by 8-= 2, to give the final
result of 0,108 microhenrys. The measured value
at 50 Me. is 0.168 microhenrys. In such an ex-
treme case of a few turns, and with a high fre-
quency, the large error is not surprising. It is,
however, of the expected sign.

Extending Ranges
by Self-Calibration

BY WALTER E. BRADLEY,** WIFWH

the Technical Information Service desk, it

sometimes becomes necessary to approximate
the dimensions of coils and resonant frequencies
of tuned ecircuits whose values fall outside the
range of the ARRL Type A Calculator.

Some time ago, several of the scales were ex-
tended to cover both higher and lower values.
Most of the scales can be extended without
valculation,

IN answering correspondence that comes to

Inductance Scales

To calibrate the inductance scale for values
lower than 1 gh., set 900 puf. opposite 1 ph.
Then mark a line opposite 1000 uuf. Set 800
uuf. opposite the 1-uh. line, and again make a
mark opposite 1000 puf. Set 700 puf., 600 yuf.,
500 puf., ete., opposite the 1-uh. line, each time
making a mark opposite the 1000-uuf. line.
When vou reach 100 wuf. opposite 1 ph., the
1000-ppf. mark. will complete a calibrated scale
from 1 ph. down to 0.1 gh.

To extend the inductance scale for inductances
up to 10,000 ph. (10 mh.), set 100 uuf. opposite
1000 ph. (Be sure you don’t use the 1500-gh. line).
A mark opposite 10 uuf. will indicate 10 mh.
Set. 90 puf., 80 upt.. 70 wuf., ete., opposite 1000
ph., each time making a mark opposite the 10-
wupf. line. Each mark represents | mh.

Capacitance Scale

There isn’t much point in extending the
eapucitance seule below the original 8-ppuf. limit,
“*Technical Information Service, QST
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but if you want to go down to 1 uuf., set 10
uul. opposite the l-uh. line, and make a mark
opposite the 10-yh. line (this should come close
to the 600-kc. line on the frequency scale).
This mark is at 1 uuf. Set 20 puf. opposite the
1-ph. line, und make a mark opposite the 10-zh.
line (2 puf.).

To extend the scale to larger capacitances,
set, 1000 puf. opposite 200 uh., and make & mark
opposite 100 ph. (2000 wef.j. Set 1000 puf.
opposite 300 uph., and again make & mark op-
posite 100 uh. (3000 uuf.), ete.

New Diameter Scales

On the basis of the observation of W2AWH
that if the diameter and length are cut in half,
and the number of turns per inch is doubled,
the inductance will be halved, it is possible
to plot scales for smaller diameters than 14 inch,
or larger than 5 inches, if desired. For instance,
if a scale for !4-inch diameters is wanted, sct
10-inch length to lg-inch diameter. Although
any pair will do, for convenience find an in-
duectance line that matches a turns-per-inch line,
and mark down the value of inductance, and the
number of turns per inch {(e.g., 13 ph., 15 t.p.i.).
Now, make a new setting in which half this value
of inductance (6.5 ph.) lines up with twice this
number of t.p.i. (30). Place a dot opposite length
5 inches. Repeat the process with length 8 inches
on i4-inch diameter to plot length of 4 inches on
li-inch diameter. Continue down to where
length 14 inch at diameter 14 inch is used to plot
length 14 inch at 14 inch diameter. This will give
vou points for a scale of lengths from 14 to 5
inches for i4-inch diameter.

To make scales of other diameters, merely
repeat the same process, starting out with 10-
inch length set at twice the diameter you want
to plot {#4-inch diameter fto plot 3¢-inch diam-
eter, ete.).

To obtain scales for larger diameters, reverse
the process. Set 5 inches length to 3 inches
diameter. Choose wvalues of inductance and
turns per inch that line up. Then seb twice this
inductance opposite half this number of turns
per inch. Make & dot opposite length 10 inches.
This gives the point for length 10 inches at
diameter ¢ inches (twice the original diameter
of 3 inches). Proceed to plot other points for
ths 6-inch diameter, setting 4, 3, 2 inches length
opposite 3 inches diameter, cach time sclecting
inductances aund turns per inch that line up,
resetting for twice the inductance, and balf the
number of turns, to get points for lengths of
8, 6, 4, ete., inches. When you have completed
the 6-inch diameter scale, you ean proceed to
diameters of 7, 8, 9, ete. inches by making the
first settings of 5-inch length opposite 314, 4,
414, ete., diameters.

Turns Per Inch

The turns-per-inch seale can be easily ex-
tended, if desired. Simply =et the diameter
and length scales at values that can be easily

{Continucd on page 122}
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o flocont fquipmeont —

The Viking Ranger

T5-watt (input) e.w. and 65-watt ‘phone
transmitter covering all bands from 160
through 10 meters. It has a built-in VFO, with
provision for using crystal control as un alterna-
tive, The v.f. and audio sections may be used
separately to drive lurger amplifiers; in other
words, the 6146 final can be used to excite « high-
power r.f. amplifier, while the speech-amplifier
and modulator provide all the audio gain and
power output needed for driving the grids of a
high-power Class B modulator.
A block diagram of the transmitter is shown
in Fig. 1. The VFO uses the series-tuned oscillator

r_[mE “Ranger” is u complete, self-contained,

XTAL 0SC, .
OR_AMP FINAL Coax

Fitting

Fig. I — Block diagram of the Ranger.

cireuit with a 6AUS, separate oscillator tank cir-
cuits being used to cover two fundamental ranges,
one on 160 meters and the second on 40 meters.
The former is used for the 1.76- and 3.5-Me.
bands, and the latter for 7 Me. and higher fre-
quencies. Appropriate bandspreading is achieved
on each range by switching padding capacitors in
or out as required. The VFO output is electron-
eoupled, using a broad-band circuit resembling
the one shown in Fig. 2, but with a single set of
cireuit constants.

The second tube in the r.f, line-up, u 6CLS, can
be used either ag a frequency multipler following
the VFO or as a erystal oscillator, selection being
made by means of a switch. It is capacity-coupled
to the YFO output cireuit in the former case. As
a crystal oscillator, the circuit is the familiar
grid-plate using the grounded (for r.f.) sereen of
the 6CLG as the plate, with feed-back condensers
from cathode to ground and from grid to cathode.
The output tank of this tube is a broad-band cir-
cuit, that may be of some interest to home con-
structors. It is shown in ¥ig. 2. For frequencies
up through 7 Me. the terminals marked 4, B and
¢' are onen as shown, and inductance L1 is chosen
to resonate with the circuit vapacitances in the
neighborhood of 14 Me. The loading provided by
the 33,000- and 4700-ohm resistors broadens the
tuning sufliciently so that adequate driving volt-
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age is available for the following stage on 1.75,
3.5 and 7 Me. On 14 Mec. and above, terminals B
and ¢ are shorted; this removes the 4700-ohm
registor from the circuit and thus decreases the
resistive loading, thereby increasing the output
available from the stage at 14 Me. For 21- and
28-Nc. operation, terminals A and B are shorted
together in addition, resonating the circuit in the
10-meter region. This arrangement is considerably
less complicated, both in switching and operating,
than a separate tank circuit for each band. Like
all broad-band cireuits, however, the efficiency is
low compared with that of a normal tank cireuit,
50 the scheme is best, applied when the following
stage requires very little driving power. Also,
the tube used with such a circuit should have
high transconductance, the 6CL6 and 6AG7
being good examples of suitable tubes. Both these
requirements are met, in the Ranger design.

The third tube, the 6CL6 buffer umplifier, is
eapacity coupled to the 6CL6 multiplier and has
a conventional parallel-tuned plate tank circuit.
Proper inductance values are seleeted by a switch
from taps on the plate coil. The tuning condenser
is brought out to a panel control for individual
adjustment on each band. A potentiometer in the
sereen cireuit of this tube provides control of exci-
tation to the final stage.

The final smplifier has a pi-network output
tank with fixed inductance values on each band.
The tank coil, shown in one of the photographs,
has been constructed with a view to reducing
goupling between the active and shorted sections

6CL6 |

33K

P T

N

47K

” I.OOS °

Fig. 2-~Broad-band tank cirenit used with the
6CLO frequency multiplier-crystal oseillator. Itz appli-
cation is explained in the text.

AARAARN
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and thus reducing losses from circulating current
in the “dead” seections. The sectionalized coil is
used for 3.5 through 28 Mec. Additional inductance
is switched in for 160-meter operation; this is a
separate coil wound on a eeramie form. A double-
section plate tank condenser is used, the second
section being switched in on the lower frequencies
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The V; 1kmg Ranger can be used by the Novice, since
its c.w. input is 75 watts and it can be wystal controled,
but it is basically a VFO-controlled ’phone and c.w.
transmitter for all bands from 160 through 10 meters.
It is bandswitching (one operation) and has separate
tuning controls for the r.f. driver and final amplifier.
The r.f. and audio sections can be used separately as
exciters for larger amplifiers. The size is approximately
15 by 12 by 9 inches. The cover plate over the erystals
has been removed in this view to show how the erystals
are mounted.

where more tank capucitance is needed. Fixed
padding condensers also are used on some hands
for the sume purpose. The network output capac-
itance congists of a 360-uuf. variable plus various
values of fixed capacitance that can be added
across it by means of a progressively-shorting
switch. A total of over 2000 puf. is available. The
nominal range of load resistances that can be
matched on any band is 50-500 ohms, but this
range increases to 4pprox1matelv 25-2000 ohms
on frequencies above 7 Me.

The audio section of the Ranger has a cascaded
dual-triode speech amplifier using a 12AX7, fol-
lowed by a 12AU7 (both triodes in parallel) driver
for the push-pull 1614 modulators. The output
stage uperates in Class AB, using cathode bias,
The output transformer has & third winding used
for negative feed-back to the 12AT7 grids, the
purpose being not only to reduce distortion but
also to lower the effective plate resistance of the
output stage and thus improve its regulation when
it is used for driving a Class B modulator. The

The interior of the set, showing the
sectional-wound coil used in the pi-net-
work output tank, The two separate d.c.
voltages (nominally 300 and 500 volts)
are obtained from a single tapped
power transformer, using separate recti-
fiers and filters for each supply. The VFO
is contained in a separate shield.

September 1954

regular secondary is center-tupped to permit
using it asg the input transformer for a Class B
modulator,

The set has two power supplies, one delivering
500 volts for the final amplifier and modulator,
the other 300 volts for the low level stages, both
audio and r.f. These voltages, as well as a tilament
supply, are available at the “auxiliary” socket,
mounted on the rear apron.

Operating features inciude a *‘zero’ position
on the erystal-VFO switch, for obtaining a VFO
signal without energizing the final amplifier. As
normally wired, this switch turns on the VFO and
tirst 6CL6 by grounding their cathodes (these two
cathodes are keyed for ec.w. operation). If the
resulting signal is too strong or t00 weak for good
zero-beating with an incoming signal, the cathode
wiring ecan be changed so that either the VFO
alone, or the VIO and both 6CL68, will be oper-
ated from the switch. The second 6CL6 is cathode-
biased and its plate current with key up is well
within safe limits. The plate current of the 6146
is held to a low value during key-up periods by a
6AQ5 tetrode-connected clamp tube. A “tune”
position is provided on the operating control
switch, for making adjustments to supply the
proper grid current to the final amplifier before
going on the air, In this switch position, all the
r.f. stages except the 6146 have normal voltages
applied.

The photographs show the internal construe-
tion of the transmitter. The case, a single unit
except for the front panel, is welded cane metal,
copper plated to provide good elecetrical contact
to the chassis and panel. The panel overlaps the
front edge of the case and is equipped with
knitted monel (“electronic westherstripping’’)
to ensure good contact. Fach of the two small
openings in the rear (for access to the connectors
on the rear chagsis apronj is tightly bonded to
the chassis by screws. The paunel meter is pro-
vided with a separate shield, and all shalts coming
through the panel are grounded to the panel
opening. These measures, together with v.h.f.
filters in all leads to external connections, ure for
preventing harmonic leakage in the TV bands.

—————— -G
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Happenin

the Month

ELECTION NOTICE

To All Full Members of the American Radio
Relay League Residing in the Central, Hud-
son, New England, Northwestern, Roanoke,
Rocky Mountain, Southwestern and West Gulf
Divisions.

An election is about to be held in each of the
above-mentioned divisions to choose both a di-
vector and a vice-director for the 1955-1956 term.
These elections constitute an important part of
the machinery of self-government of ARRL.
They provide the constitutional opportunity for
members to put the direction of their association
in the hands of representatives of their own
choosing. The election procedures are specified in
the Bv-Laws. A copy of the Articles of Associa~
tion and By-Laws will be mailed to any member
upon request.

Nomination is by petition, which must reach
the Headquarters by noon of September 20th.
Nominating petitions are hereby solicited. Ten
or more Full Members of the League residing in
any one of the above-named divisions may join
in nominating any eligible Full Member residing
in that division us o candidate for director there-
from, or as u candidate for vice-director there-
from. No person may simultaneously be & candi-
date for both offices; if petitions are received
naming the sume candidate for both offices, his
nomination will be deemed for director only and
his nomination for vice-director will be void.
Inasmuch as all the powers of the director are
transferred to the vice-director in the event of the
director’s resignation or death or inability to
perform his duties, it is of as great importance to
name o candidate for vice-director as it is for
director. The following form for nomination is
suggested:

Hrecutive Commillee
The American Kadio Eelay League
West Hartford 7, Conn.
We, the undersigned Full Members of the ARRL residing

B BRE o Drivision, hercby
ROMINGEE . . i e 177
as a candidate for divector; and we also nominate . .. ...... ..

............. OF e e asacandidate for vice-

direcior: from this division for the 1955-1955 term.
{Signaturcs and addresses)

The signers must be Full Members in good standing.
The nominee must be a Full Member and the holder of an
wmateur license, and must have been a member of the
League for a continuous term of at least four years at the
time uf his election. No person is eligible who is commereially
engaged in the manufacture, sale or rental of radio apparatus
capable of heing used in radio communications, ur is com-
mereially engaged in the publication of radio literature in-
tended in whole or in part for consumption by radio ama-
teurs,

All such petitions must be filed at the headquarters office
of the League in West Hartford, Conn., by noon EDST of
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the 20th day of September, 1954, There iz no limit to the
number of petitions that may be filed on behalf of a given
eandidate but no member shall append his signaturg to
more than one petition for the office of director and one
petition for the office uf vies=director. To be valid, & petition
must have the signature of at least ten Full Members in
good standing; that is to ray. ten or more Full Members
must join in executing a single document: a vandidate is not
nominated by one petition beuring six valid signatures and
another bearing four. Petitioners are urged £o have an ample
number of signatures, since nominators are oceasionally
found not to be Full Members in good standing. Tt is nnt
necessary that o petition name sandidates both for director
and for vice-director but members are urged to interest
themselves equally in the two offices.

Lengue members are classified as Full Members and Asso-
may nominate candidates or stand as candidates: members
holding Associate Alembership are not eligible to either
funetion.

Voting by ballots mailed to each Full Member will take
place between October Ist and November 20th, except that
if on September 20th only one eligible candidate has been
nominated, he will be declared elected.

Present directors and vice-directors for these divisions
are as follows: Central: Wesley E. Marriner, WIAND, and
Harry M. Matthews, WOUQT. Hudson: (ieorge V. Cooke,
jr.. W20BU, and Thomas J. Ryan, jr., W2NED. New
England: Perey (3, Noble, W1BVR, und Frauk L. Baker,
jv., WLALP. Northwestern: R. Rex Roberts, W7CPY, and
Karl W. Weingarten, W7BG. Roanoke: P. Lanier Anderson,
jr., WAMWH, und Gus M. Browning, W4BPD. Rorky
Mountatn: Claude M. Maer, jr., W@LC, and (no viee-
director). Seuthwestern: John R, Griggs, W6EW, and Walter
R. Joos, WOEEM. West Gulf: A, David Middelton, W5CA,
and Carl C. Drumeller, WSEHC.

Full Members are urged to take the initiative and to
file nomination petitions immediately.

VFor the Board of Directors:

A. L. Bubrone
Seoretary
July 1, 1954

LEAGUE AUDITS

A director of the League recently intimated in a
jetter to hig division membership i{hat no proper
audit of the League’s books had been made for
the past six years; understandably, this has been
the cause of some concern on the part of League
members both in and out of the division con-
rerned.

The facts: The League’s books are invariably
audited every three months — as they have been
for thirty-two vears — by an independent Hart-
ford firm of Certified Public Accountanis, one of
the best in the state: Huadfield, Rothwell, Soule
and Coates, Quarterly summaries of these audits
are regularly sent by the General Manager to
ench director, vice-director and assistant. The
veurly summary of our husiness operations, in-
eluding detailed statement of revenues and ex-
penses, and a balance sheet (similarly from yeur-
end audit by HRS&C) is contained in the annual
report of the General Manager, sent to all diree-
tors, vice-directors and assistants, and available
to any member of the League, postpaid, for 75¢
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{see box on page 33, June 1954 QST). The origi-
nuls of the CPAS’ reports are on file ut League
Hq. and are available for inspection by any
member of the League at any time.

OHIO AMATEUR BADIO WEEK

Ohio became the fourth state fo designate an
amateur radio week with the issuance of a procla-
mation which came about largely through the
efforts of Ralph Crammer, W8VHO, member of
the Columbus Amateur Radio Association and
secretary of the Ohio Clouneil of Amateur Radio
Clubs. The text:

WHEREAS, at the present time a Joint Senate-House
Resolution is pending in the Judiciary Committee in the
United States Senate, which calls upon the President of the
United States to declare, each year, the third week in June
as Amateur Radio Week, and

WHEREAS, the radio amateurs of Ohio are playing an
important part in promulgating and participating in mat-
ters of Civil Defense and distress emergency communication
work, both through the medium of radio and through their
organizational and individual activities, and

WHEREAS, the many contributions being made by the
radio amateurs to the nation’s progress and defense are, fre-
quently, taken for granted, and

WHEREAS, the radio amateurs of this country are dili-
gent and sincere in their work, having in mind the pleasure
and service of their fellowmen, and should have the en-
eouragement and interest of all the citizens in their efforts
toward their goal.

NOW, THEREFORE, I, Frank J. Lausche, Governor of
the State of Ohio, do hereby proclaim June 13 to 19, 1954, as
Amateur Radio Week in Ohio and urge all citizens of this
HState to exert their interest and influence and good will
toward the observance of this oceasion.

SECURITY RULES

In connection with FCC's proposal (p. 44,
August QST to tighten the security aspects of
licensing amateur (and commercial) radio opera~
tors, Senator Alexander Wiley of Wisconsin dis-
cussed the matter briefly in the Senate on June
18th and subsequently filed a statement in con-
siderable detail. While too long to reprint in its
entirety, the following excerpis from the Con-
gressional Record will be of interest to amateurs:

. .. The proposed new FCC rules to ban subversive
and/or felonious licenses are welcome steps and very defi-
nitely in the right direction. I am gratified that these steps
are being tuken, partly at my own suggestion and continued
recommendation. For approximately one year, [ have been
discussing with the F¥CC and with United States security
agencies the problem of tightening present security toop-
holes in the radio field. Even after the two new rules are
udded, a great deal more will have to be done in this ares.
The electronics security problem is a very complex one
with many, many ramifications. [H.g., unlicensed opera-
tion, — Fin.} Even simply the administration of the two pro-
posed new rules alone will require great and careful effort.
Subversive forces will not take this effort on our part lying
down. They will probably try to throw every sort of legal
roadblock aguinst it. Meanwhile, we must make sure that
the two proposed riles are sound, eguitable, und feasible
from vvery standpoint and that there ure no bugs in
them. . . .

Like our security aguncies, I was conecrned ubout the fact
that individuals under the discipline of the Cummunist
Party of the United States (which means under the discipline
of the Soviet Union) could obtain und renew licenses to
operate amateur or eommercial radio stations. ‘I'hey could
thereby be iu » pusition in time of peace to communicate
with a foreign Government and its agents for purposes

September 1954

detrimental to the interests of the United States. Moreover,
such individuals could in time of war serve in innumerabie
ways to damage the defense of the continental United
States and to give direct aid to attacking forces. . . .

I made it clear from the outset that in my insistence on
protective action, | did not want in any way to overstate
the case or to be misconstrued. I did not want any American
inside or outside uf Government mistakenly to assume that
there is or was auything but the tiniest proportion of ama-
tenr or commercial radio operators who might even eon-
eeivably be guilty of subversive sffiliation and intentions.
On the contrary, the record of amateur and commercial
licensees in our country is oue to inspire the highest admira-
tion on the part of the remainder of the American people.
My own State of Wisconsim has long had a particularly fine
“ham”™ radio group. In the Badger State, and in all the
other States of the Union, there has never been s crisis,
civil or military, a crisis of flood, tornado, hurricane, fire or
other disaster — a crisis of war -—— in which amateur radio
operators have not fulfilled the highest expectations of the
members of their craft and of the American people as
whole.

Our desire therefore to close Inapholes in this field in no
way reflects upon the patriotism of the mass of such opera-
tors, uny more than our desire to protect the security of
Government reflects on the mass of faithful, honest, patri-
otic, hardworking Government ewployees; or any more
than our desire to prevent Communist control of labor
unions reflects on our esteemn for the overwhelming mass of
patriotic American workers who are utterly opposed to
communism. I have had a great deal of correspondence with
members and officers of the American Radio Relay League,
as well as with the various editors of radio publications.
After I had sent one particular open letter to Wisconsin
radio amateur operators, Mr. Fred H. Zolin {WOONY],
chairman of the Milwaukee Radio Amateur Club, wrote to
e, for example, stating that ** My open letter was read and
discussed at the meeting. Your expressions in it vu your
attitude toward the radio amateurs were very encour-
aging."”

The magazine QST, published by the ARRL, in its
March, 1954, issue, stated realistically, ** For our part, we
repeat what we stated to the press . . . on the subject of
security checks for radio operators: We hud such checks
immediately prior to World War IT (including fingerprint-
ing) and we don’t believe any amateur would hesitate
to comply again, should such procedures again be re-
quired.” . . .

6 Strays 5

Mobile fan W6AYB passes along these hints
and cautions to fellow mobileers: Many military
training manuals on use of mobile electronics
gear make worth-while reading where safety con-
siderations are concerned. . . . Stay QRT when
your car is being gassed:; one small spark could
touch things off. . . . Never work on mobile
geur with the car running in a garage; if the
doors or windows blow shut, you may never know
it. . . . Spare cans of fuel should never be kept
in compartments (trunks, ete.) where generators,
power supplies, ete., function. . . . Before sally-
ing forth in your merry old mobile, serutinize
your insurance documents to make certain that
vou possess the coverage vou think you have,

SWITCH
TO SAFETY!
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o On the TVI Front

CURE FOR ITV

If buzz-saw radiation * from your TV receiver’s
15-ke. horizontal oscillator has been dampening
vour operating pleasure, the following remedy,
used suceessfully by Floyd X. Passmore, W6KJN,
may be of help. An advantage of this method is
that it is unneccessary to remove the receiver
chassis to add internal shielding and filtering.®

1) Conneet: two 0.1-uf. tubular condensers
and two 0.001-gf. disk ceramic condensers in the
TV receiver power cord, as shown in the upper
portion of Fig. 1. These condensers should be
rated at at least 300 volts.

2) Cut a piece of 300-ohm Twin-Lead to a
length of about 22 inches (approximately a
quarter wave at v.h.i, TV frequencies). Since it
is impossible to cut for all-frequencies, it will be
necessary to compromise and try to hit the center
of the frequencies received in your ares.

3) Attach one end of the Twin-Lead to the
antenng terminals of the TV receiver us shown
in the lower portion of Fig. 1. Short-circuit the
other end of the stub and connect it solidly to the
receiver chagsis.

4) Check the channels one by one and see if
there is any attenuation of the signals to the TV
set. If it is found that some of the channels on
one end of the v.h.f. spectrum are weaker than
before the stub was added, trim the stub a half
inch at a time until a length is found which will
not appreciably attenuate the signal on any
channel.

If you live in an area where hoth v.h.f. and
w.h.f. stationg are received, a switch may be
used to connect either a v.h.f. or wh.i. stub to
the antenng terminals.

L Tt Scemsto Us . . ." August. 1954, QST

118, Beptember,

2 Hints and Kinks,” C(allagher, p.
1951, @ST.

! Connect as clos¢
£o connector
as posstble ~

Ground to .
TV Chassis—»|

Fig. I = Methad
used by WO6KJN
to eliminate hori-
zontal - oscillator
radiation from a
TV set.

TVI COMMITTEE
OPERATION DESCRIBED

Northwest Electronic World, trade paper with
extensive circulation among technicians, service-
men, dealers and enginecrs in Washington,
Oregon, Idaho and Montana, devoted part of
its June issue to a feature story on the successful
operation of the three Seattle TVI committees
in codperation with TV service dealers in that
Incality. Editor Edward J. Wirtz, jr., W7JGM,
who prepared the story especially for the in-
formation of non-ham readers, hopes something
along similar lines might be accomplished in trade
papers in other parts of the country.

in El Paso, ‘Texas, KROD-TYV re-
cently telecast a half-hour feature
program devoted to amateur radio.
W5U/BN, in car, and W5W VD, right,
Jdemonstrated two styles of ham-
ming — mobile and hand-carried por-
table — with the codperation of in-
terviewer Bernie Bracher, KROD-
TV staff announcer.



BY ELEANOR WILSON,* WIQON

Again this year, as for the past two, amateurs
across the country valuably assisted in the annual
All Women's Transcontinental Air Race. A dif-
ferent flight route each year has given more
operators u chance to participate and thus to
gain some new and interesting experiences. This
vear the flight, the eighth annual, was from Long
Beach, Culifornia, to Knoxville, Tennessee. While
unable to give full details here and to credit all
of the YLs and OMs who served, it is a pleasure
to mention as many as possible.

WBNZP, Evelyn Scott of Long Beach, was
General Amateur Radio Chairman, and she and

L.tor.: Wos NZP, CEE, LMQ and K6CDB.

W6CEE, Vada Letcher, YLRIL President, op-
erated under the Los Angeles Young Ladies
Radio Club call W6MWO at the Long Beach
airport, the take-off point. K6CDB, Eileen
()’Connell, spent many hours prior to the race
scheduling operators along the flight route: and
W6LMQ, Elleanor Souter, relayed reports from

* Y1, BEditor, @8T. Please send all contributions to
W1QON’s home address: 318 Fisher St., Walpole, Mass,

ate. which calis upon the Irresiaent ol voe
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This picture was made in the studio of WMCT, a
Memphis television station. ATWAR co-chairman
Margaret Pearre, WATIE, left, and Lenette Mewborn,
WAUDI, right, were interviewed by Olivia Browne,
center, on a 15-minute program. The two-meter station
in the picture was used during the program to make a
eontact with mobile YT, WAUDQ.

her home station from daylight to dark con-
tinuously for four days.

WA4TIE, Margaret Pearre, and W4UDI, Le-
nette Mewborn, eco-chairmen for Memphis,
Tennessee, a stopover point, had the codperation
of YLs W4s UDQ WTJ ZEG, WN4s AFE DMN,
and OMs Wd4s BAQ CV DQH HHK JU TIizZ
WTI YMB and ZEE. The YLs, operating WAEM
on. two meters at the Municipal airport, relayed
traffic to the OMs at home stations, who in turn
relayed on 75 and 20 'phone to other points along
the race route.

Continuing the introduction of the new officers
of the Young Ladies Radio League for the 1954~
55 term, five more are presented herewith, in
addition to the twelve acknowledged last month.

WBRXV — Peg Ferber, of Slatington, Penna., is
the new Editor of the YILRL Harmonics. She is
vontemplating a number of changes in the format of
the club paper and solicits comments from the
membership. Peg was the first YL to pass the Novice
exam, and she and her OM, W3RXW, were the first
married couple to hold Novice licenses. Now General
ﬁ\‘ilass;ll;’eg operates on several bauds and has YLCC
No. 21,

W9¥YBC — (Roria Matuska, of North Riverside,
I11., the new Publicity Chairman, is also president of
the Chicago Ladies Amateur Radio Klub. The XYL
of WOATW, Gloria has made more than 1000 con~
tacts on 20 and 40 since receiving her license in
March of '53.

(Continued on page 124)

Enhancing the splendor of beautiful Estes Park in Colorado were these eleven Yls who attended the Rocky
Mountain ARRL Division Convention June 12th and 13th. YL and XYL programs were scheduled for both days.
WOSCF sustained her first-place winning streak by taking home the women’s top award — a deep fryer. (At the
South Western Division Convention last October, she drew a complete amateur station,) The Y Ls, left to right,
are WOMMT, Marie Flliss WORTA, Irene Kraft; WORNO, Ada Northrop; W7HDS, Lizette Wolf: WNASVY,
Marge Wengrzyn; WOBEDM, Sallie Kingsbrough; WOERR, Anna Belmonte; WN@TYB, Betty Rogera; WNOSWK,
Dorothy Baldwin; W3LSX /0, Kay Barclay; WOSCF, Lowsa Sando.




Hamshacks
(No Two Were Ever Alike)

BY A. DAVID MIDDELTON,* WSCA

AMSHACK . . . even the sound of the word
kindles s warm glow! This ham-coined
word recalls years of fun and work and

countless hours spent in rigging up gear, hunting
DX, handling traffic, chewing the fat. Did it ever
oceur to you that the other fellow was also sitting
in a hamshack — maybe like vours? He is in a
hamshack but not one like vours, OM. By the
beard of The Old Man. no two were ever alike.

Hamshack! . . . Roll that word over in your
mind! What does it mean to you? Yerhaps a snug
corner down in the basement by the furnace
where it is warm in winter, cool in summer, cob-
webby and sooty all the time. Or an attic cubby-
hole, blistering hot in summer, so darned cold in
winter you had to sit on your fingers to wurm
them so you could twist the Microvernier on the
cut-down Cardwell.

Judging from many recent station descriptions
maybe your current hamshack s 2 pine-paneled
den, complete with built-in air conditioning . . .
disappearing bar . . . row of factory-built gear
resplendent with lights, dials and gadgets. But
'twas not always thus! And, to the fortunate,
the word ““hamshack’” has far more pleasant
memories.

Let’s talk about hamshacks. Do you recall the
aerid smell of overheated insulation, topped by
the sickening sweet odor of hot transformer oil
surrounding that 203 mounted upside down in all

REMEMBER THAT
203 ~THE. BOTTLE.
YOU SCRIMPED, SAVED

AND SWEATED TO
Buy?

its glory? Remember that 203 (with hole in plate)
- the hottle you serimped, saved and sweated
to buy? And not for 70 cents at Surplus Joe's,
either! Can’t you hear the grunt of that pole pig
when you slapped the key, hard, as if you were
trying to drive your signals over the Rockies for
& try at a Transcon. Shut vour eves. See all those
jars aglow in the dim durk? That beautiful sight
is an even hundred and twenty of Mom's quart
Mason canning jars, each with the top neatly cut
off, perking away turning out the p.d.c. note once
" ¥ Director, ARRL West Gulf Division; Tijeras, N. M.
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so highly-prized. Take another look. You’ll never
again see a seb of “‘slop jars” with each plate
sparkling and over all a faint hiss!

Hamshack! . . . There’s a word to conjure
with! Remember the day you put up a map of the
U. 8. A. and so proudly put in that lonely tack?
Your first QSO! Sure, it was only over in the next
state! So what? Suddenly the map was studded
with tacks.

Then one day, apologetic-like, you put away
the U. 8. A. map. You were reaching out. World-
wide DX You swiped the latest world map from
Dad’s National Geographic. DX! You were really
living!

The QSLs came in dribbles, then in spurts, and
all of a sudden they poured in and filled the
walls. You put ’em on the ceiling. Then came the
DX cards — down with those familiar old locals!

Luter, it took a set only 10 by 10 to make you
happy. Eventually a DXCC certificate went up
on the wall alongside the WAC, WAS, RCC and
ROWH not to mention a couple of “off-fre-
(queney” notices from NKT,

Both you and the hamshack were growing up.
You took down all the cards when you deeided
the shack looked “‘corny.”’ Tuke u long look, it
will never be the same! Something is gone from
that old shack and it’ll never return.

Hamshack! . . . Let's go back a bit — 'way
hack! Actually it was not a hamshack in the true
sense, and the equipment wasn't much, I'll admit
. . . spark coil, pair of headphones, wooden box
with several tap switches and knobs. The shack?
- well, there rightly wasn’t any. The pre-W.W. 1
gear was stowed away in a clothes closet. But it
was a starter and I never forgot it. Years after-
ward, I found that its owner had never even held
a license, but what did that matter? There was a
bug in that closet — the ham bug! And it bit me
- hard!

My first look