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Wémﬂ do gou want ¢ 4

MICROPHONE?

Check the features and characteristics for which E-V
microphones have become favorites in every teld. Then
take your choice, and know you can expect per(mmance
that is guarameed by E-V research-engiv sring. Here
are 9 models of today’s most complete microphone fine.

MICRO
MiGH FIDELITY SPEAKER SYSTEMS 0 ’c
ER
;V ACCESSORIES * PA PROSJYESC:'EO':: [ |N ;
(1] -V Dis !
: your.E V Distributor or Write for Bulleti |
e oo 3 Bror Wil ins | 404 CARROLL STREET ¢ BUCHANAN, MICHIGAN
, o oatents. E PatoEend, Export: 13 Eost AOth Street, N.Y. 16, A. Cables: Arlab

*Patent No. 2,350,010




@® Low Price . . . less than a pair of average
receiving types! That’s all you pay for this
popular General Electric tube with 75-w-input
wallop. In fact, the GL-807 gives you more
watts per dollar than any other power tube!

Jack-of-ail-Trades! You can use the GL-807 as
oscillator—buffer—doubler, tripler, etc.—or
final tube. The tube is fully rated for five types
of service, and widely employed in all of them.
When you get your regular ham license, and
can operate:-by phone on the standard bands,
you will find the GL-807 ready to handle
modulator assignments capably.

Beam Power Efficiency! You get more output
with less drive, from beam power tubes like the
GL-807. Voltage to the grid can be far lower.

GL-807
Beam Power Amplifier

You save in circuitry and power requirement. Ff'“"‘e"’ voltage 63v
Start right with economy GL-807's! Design ;:Iumg‘r;lf cu;:renf ICAS 0.9 amp
your first rig around this low-priced, versatile, ax ratings ( )

efficient power type! Your G-E tube voltage 750 v
distributor will be glad to assist you with current 100 ma
Complete tube information. See him today! input 75w
Txbe Department, General Electric Company, dissipation 30w
‘Schenectady 5, New York, Freq. at max ratings 60 mc

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR ®

GENERAL ELECTRIC

166-182



CIRCUIT gﬂa

frequencies

-« » with beam power fubes

B&W Types CX and JCX Butterfly Variable
Capacitors with coils integrally mounted pave the
way for increased efficiency in single-ended
circuits.

Using B&W capacitors and coils with either
fixed or variable center links in a split-circuit
arrangement as shown above, effective tube
capacity is reduced 759, while circulating current
and coil losses are cut to a minimum. All beam
power tubes from an 807 up may be used in this
manner with smaller losses, greater output and
ease of operation.

Single or twin vacuum condenser mounting
brackets are available for low-frequency tuning
range extension. Rear end plates have provision
for built-in neutralizing capacitors thus keeping
grid and plate leads uniformly short. Type CX
capacitors are normally supplied with air-gap
spacings of .500", .375" or .250". Standard plate

iniegml

ures 0 . :
Other fe::nsel‘ combination® are
-con

coil
er coup“ng

on order.

These popular B&W units are featured by
leading distributors. See them today —or write for
Catalog and Bulletin 547.

Barker & Williamson, Inc.

237 Fairfield Ave., Upper Darby, Pa.

2

thickness is 1/16" but 3/32" plates can be supplied~._
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"I Read

Welcome Words!
Hear them more often with Hallicrafters

It’s true that Hallicrafters equipment
lets you hear more. It’s equally true
that you hear better—and are heard
better—when you depend on Halli-
crafters equipment. That’s why for
twenty years Hallicrafters communi-
cations equipment has been top fa-
vorite with the most critical expert in
the world, the American amateur.

You see, these sets are designed
and built specifically for the ham
operator. They are planned with an
amateur’s problems, and pocket-
book, in mind. They enjoy the best
reputation in the world with this
critical group of experts. You can
hear why every night in the year on
the air. Just listen!

Top Selectivity—Low Price! Model SX76
Dual Conversion Super with 50 kc
amplifier for tops in selectivity, 500 kc
at 6 db down—3.5 kc at 60 db down.
Giant 4-in. “S” meter. 540-1580 kc,
1.72-32 Mcin 4 bands. 1 #-f, 2 conversion,
2 i-f stages. 5 pos. selectivity. Phono
input jack. 3 watt output. $179.50

hallicrafters

Chicago 24, linois
World’s Leading Manufacturer of Precision Radio and Television

L



TVI Suppressed 100 Watter—Model HT20— }

Here’s the transmitter you've been waiting
for! Continuous coverage from 1.7 Mc to 30
Mc. Full band switching, no more plug-in
coils; choice of 10 crystals. Shielded, filtered
r-f compartment plus low-pass 52 ohm co-
axial line output filter cuts anything over
30 Mc. Only $449.50

‘ A Ham'’s Dream! Model $X71—Com. Rcvr.
especially designed for top ham perform-
ance. Double convetsion, built-in NBFM
limiter stage. 538 kc to 35 Mc, 46-56 Mc
in 5 bands. Temp. Comp., voltage reg. 1
r-f, 2 conversion, w i-f stages. Xtal. filter,
w-pos. selectivity, 1814” x 874” x 12”
deep. Ship. wt. 51 1bs. 115 V. AC, 11 tubes
reg. tect. $224.50

Matched Speaker, Model R46—The perfect
speaker for SW. Includes transformer of
500/600-ohm input. Voice coil impedance 3.2
ohms. 10” cone. Gives excellent response for
either voice or cw. Heavy construction
throughout for years of service. Black finish.
15" x 107%” x 1073” deep. Only $19.95



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially Leayue members, are invited to report station activities on the first of each

month (for preceding month) direct to the SCM, the udministrative ARRL ofiicial 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 League members. These include ORS, UES, OPS, OO and OBS. Also, where vacancies exist SCMs desire
applications for SEC, EC, RM, and PAM. In addition to station and leadership appointments for Members, all amatenrs
in the United States 'and Canada are invited to join the Amateur Radio Emecrgency Corps (ask for Form 7).

ATLANTIC DIVISION

West Indies (Cuba-P.R.-V.L) KP4DJ

William Werner 563 Ramon Llovet

Nelson W. Ma, 373
SOUTHW 'FERN DlVlSlON

(:anal Zone KZ5SNM/W4QBS
"~ Los Angcles Wo6ESR
Arizona W7LVR
San Diego* WokWUu
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Lk.astern Pennsyivania W3BXE John H. DuBois 2219 Rha t. Philadelphia 15
Maryland-Delaware-1). (C, WIOMN James W, John 29 Fawcett St. Keusington, Md.
Southern New [ersey waucv 1loyd L. Gainey Hotfman A\e &* Marlton P’ike  Merchantville
Western New York W2sJVv Edward Graf 81 King S l'onawanda
Western Pennsylvania W3IKWL hrneatJ Hlinsky 309 Bvcghwood Ave, earrell
. NTRAL DIVISIO
Hlinois WYKQOL und 3135 8. 5th S )
Indiana WIDGA [N llﬂ'ord (,. Mcbuyer 1421 outh (.:0\ ernor St. Evausville 13
Wisconsin WORQM Reno W. Goet: 4929 5, 7th Ave. Wausau
DAKOTA DIVISION -
North Dakota WOVKP Hyverctt K, 1527 Fifth Ave., So. Fargo
South Dakota \‘\ GRKN J. W. Sxkorskx 1900 South Menlo Ave. Sioux Falls
Minnesota AMMXC Charles M. Bov 1611% E. Lake St. Minneapolis 7
DELTA DlVlSlON
WSLUX 'red Ward S’() South Maple St. Harrison
Luuuuna WSL,HF Robert E, Barr x 446 Springhll
Mississippi WSJHS Norman B, I<m~han l' O Box 491 (rulfport
‘I'enncssec W4CXY/WLG Mark M. Bowel 109 Dixic Lane Oak Ridge
GREAT L. AI\Eb DIVISION. R
Kf-murky W4TUT Ivan C. Kelly 415 E. Mt. Vernon St. Somerset
Michigan W8HKT Fabian ~ McAlllstcx 20 Price St. 5t. Joseph
Ohio WBAJW John E. Siringer 2972 (‘Iazuc Rd. Clev cland 16
DSON DIVISION - S — —
Eastern New York W2IL1 Stephen J. Neason 794 River St.
N. Y. C.& Long Island W20BU George V. Cooke 88-31 239th St. Bcllcrow 26, L. L.
Northern New Jersey W2VQR Lloyd H, ‘Manamon 41034 Fifth Ave, Asbury Park
MIDWEST DlVlSION i —— N
owa warp William G. Davis fd St. Mitchellville
Kansas WoICV Earl N. Johnston Roosevelt Toncka
Missouri WOGB] ( I'\rxnce {.. Arundalc lll«w bouth _lckfcrson Ave, Springfield 4
Nebraska WY@CB oyd B. Campbcll 208 W, 8th St. North Platte
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Maine WIPTL Orestes R. Brackett \xOOdIlCh St. ingham
Eastern Massachusetts WIALP Frank L. Baker, jr. 91 Atlantic St. North Qumcy 71
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New Hampshire WI1GM Carroll A. Currier 1426 Belmont St. Iandlestcr
Rhode Island W1JBB Merrill D. }(andall 22 Annandalc Road Newp
Vermont WI1FIrs Raymond N. 2 Marlboro Ave. Brauluboro
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Alaska KLIN Glen Jetferson 8—.ird Ave. Anchorage
idaho W7IWU Alan K. Ross 2105 Irene st. Boise
Montana WIKGJ Edward G. Brown 421 Yellowstonc Ave. Rillings
-Oregon MQ . E. Roden 519 N.W. Ninth Pendleton
Washington W7CZY Laurence Sebri Route 2, Box 384 Everett
PACI Fl(, IVISION
Hawaii KHO6RU John R, Sanders o o Mackay Radmty‘ Telegraph Honolulu
. "o, Inc. Box 299
Nevada \V7{U Ray T. Warner 5319 Birch St. Boulder City
Santa Clara Valley WoLZL Roy I. Couzin 16015 Englewood Ave. Los L,atos
K W6JZ Rav H. Cornell 909 Curtis St. Alban:
WOATO F. Czeikowitz 243 Colon Avc. San b’rancisco 12
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San Joaquin Valley W6FYM E. Howard Hale E. Main St. Turlock
ROAN KE DlVISlON — o
North Carolina W4DL. ! Geaslen 1832 Logie Ave, Charlotte
\outh Carolina W4ANK Huntcr Wood 1702 North Rhett Ave. North Charleston
Virginia W4FF ljl. Edgar Lindauer Route 1, Box 431 2 dale
West Virginia WSMCR ohn T. Stcele ‘Hansiord
- CKY MOUNTAIN DlVlSlON . - -
Colorado* CDX Karl Brueggeman 1945 Kearny St. Lenver
Utah WIUTM !'loyd L. Hinshaw 165 East 4th North Rountiful
Wyoming WT7HNI A, Gaddis P, Box 786 CGillette
SOUTHEASTERN DIVIQIO —
Alabama ‘6VW Dr. Arthur W. Woods 411 Woodward Blde. Birmingham
tastern Florida W4FWZ John W, Hollister 3809 Springfield Blvd, Jacksonville
Western Florida W4MS Edward J. Collins 1003 ., Blount St. Prensacola
CGreorgia James P, Born, jr. 25 Firat Ave, . IN.E, Atlanta
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Rio Fiedras, F. R.
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‘Thomas H. Wells 1920 Wilbur St.

oad, RFD 5, Box 247

Manhattan HBeach
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Lubbock

- ni

Houston 2
sState College

Halifax, N.S.

Burlington, Ont.

Ste. Genevieve de
Picrrefonds, P. Q.

FEdmonton, Alta.
Lulu Island

Northern Texas WSGF William J. (.,cmry 09 Avenuc S.)
Oklahoma WSGVV Jesse M. Liangfor 2005 W. Oklahoma Ct,
Southern Texas WS5KIF 13r. Charles bermaghch 018 Medical Arts Bldg.
New Mexico* WSBIW Dick Matﬂu P, (). Box 548
ITIME DIVISION...___
Maritime VEIDQ A M ( ‘rowell 69 Dublin St.
- ____ONTARIO DIVISION
Ontario VE3IA (:. Kric Farquhar 16 Emerald Crescent
; UEBEC DlVlSlON ........
Juebec VE2GL Gordon A. Lynn .R. No. 1
_ VANALTA DIVISION.
Alberta VI-:()MJ Sydney T. lones I()706—57th Ave,
grilt‘iuh Columbia VE7US Moorhouse 124 Regina Ave,
ukon 0 em— e e
—_ PRAIRIE DIVISION
Manitoba* VE4LC Leonard E. Cu 286 Rutland St,
~askatchewan VIESHR Harold R. Hom 1044 King St.

St. James
Saskatoon

* Otficials appointed to act temporarily in the abscnce of a regular ofticial.




3

The old refrain on phone bands these ]
days: ““Sorry. old man, an S9 plussity- /&, f §
plus from Barbwire, Nebraska, is kick- _ '
ing you all over the place. Can youmove [§¥f} J

a few kay-cees lower?” The answer to i

that is: “Sure can!” You will enjoy all -

the advantages of having “your spot” quency...get PR CRYSTALS, say 7 kcs.
with crystal control, and yet dodge QRM each side of your spot. See your jobber!
if you buy three PRs. Spot your main fre- All PRs are unconditionally guaranteed.

20 METERS, Type Z-3, $3.75 « 40, 80 AND 160 METERS, Type Z-2, $2.75
PETERSEN RADIO COMPANY, INC.

. 2800 W. BROADWAY « COUNCIL BLUFFS, IOWA

‘S:?\gk%‘:;t}?z{&i
EXPORT SALES ONLY: Royal National Company, Inc., 75 West Strect, New York 6, N. Y., U. S. A.

USE AND KNOW WHERE YOU ARE

7




ri2. AMERICAN
RADIO RELAY
LEAGUE, uc,

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

it is an incorporated association without capital stock, chartered
under the laws of Connecticut. Its affairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors. The League
is noncommercial and no one commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on its board. &

"Of, by and for the amateur,” it numbers within its ranks practi-

cally every worth-while amateur in the nation and has a history of
glorious achievement as the standard-bearer in amateur affairs.
" inquiries .regarding membership are solicited. A bona fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowledge of the code are not
prerequisite, although full voting membership is granted only to
licensed. amateurs.

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

Past Presidents
HIRAM PERCY MAXIM, WIAW, 1914-1936
EUGENE C. WOODRUFF, W8CMP, 1936~1940
GEORGE W. BAILEY, W2KH, 1940-1952

Officers

President . « « « « « . + . GOODWIN L. DOSLAND, W@TSN
Moorhead, Minn.

First Vice-President . . . . . WAYLAND M. GROVES, W5NW
P.O. Box 586, Odessa, Texas

Vice-President . . . . « « + « FRANCIS E. HANDY WI1BDI
38 La Salle Roud, West Hartford, Connecticut

Secretary . . . . .+ . A, L BUDLONG, W1BUD
38 La Salle Road Wesr Hartford, Connecticut

Treasurer . . . « . DAVID H. HOUGHTON
38 l.a Scllle Roud Wesf Hartford, Connecticut

e o L) L LJ

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

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

Technical Consultant . . . . + » PHILIP S. RAND, W1DBM
Route 58, Reddmg Ridge, Conn,

Assistant Secretaries: )
JOHN HUNTOON, WILVQ

JOHN E. CANN, WIRWS
38 La Salle Road, West Hartford, Connecticut .

DIRECTORS
Canada
ALEX REID.....ccivuiiiiteeeiunnnnns. VE2BE
240 Logan Ave,, 5t. Lambert, P, Q.
Vice-Ditrector: William W. Butehart...... VE6LQ
10740 107 St., Edmonton, Alta.
Atlantic Division
ALFRED . HECK......_........... W3GEG
515 Cedar Ave., sharon, Pa,
¥ zco-lureczor Charles O, Badgett..... .. W3LVE

et
25 Garden Road, Glenside, Pa.

Central Division
WESLEY E. MARRINER............ W9AND
844 N, Galena Ave., Dixon 7, IiL
Téce-Drtrector: Harry M. Matthews,.....W9UQT
Box 1195, Springeld, IlL

Dakota Division

ALrRrU M., GOWAN. . . ovuinnnnnn W@POR
25 8. Menlo Ave., Sloux l‘a.lls 8.0,

I'ice—/)tm itor;
Delta Division
JAMES W. WATKINS.............,.. WAFLS
20 N. Howell Ave., Lhattanoogu, ‘Tenn.
I'ke-l)irector George 3. Ac N WW5BMM

Plain Dcnllng. La.

Great Lakes Division
JOHN H. BRABB,.......0........... \W8SPI®
417 Ford Bldg., Detroit 26, Mich.

Viéce-1trector: Harold IN. Strlcker. ... ..... Ww8wz
247 W. 5th St., Marysviile, Ohlo

Hi udxon Di vision
GEu »m,x v COOKE
31239 st., l_ScLlcroﬁe 26,

1% tce-ulreaor T ImmnsJ n,Jr.o.c.o.e.. Wz’\KD
1082 Anna #t., L) Ilzubl\th4 N.J.

..W20BU

Midwest Division

WILLLAM .)' BOHMAMIDT ., vy WGOZN
§ 8. Vassur, Wichita, Kansas
Vtco-uirettor James ¥, MceKim........ WoMVG
1404 8. Tenth, Salina, Kansas
New EngIand Division
PERCY C.NOBLE. .......... .. ..u0s WIBVR
w7 mnd St Westfield, Mass.
Vice-Director: Frank L. Baker, jr......... WIALP

er, Ir.
91 Atlantle 8t., North Quincy 71, Mass.

Northwestern Division

R. REX ROBERTR. ................ W7CPY
R%7 Park Hil Drive, Billings, Mont.
I’1ce-/)trertnr Kurl W. Weingarten. ....... w7BG

219 N. 24th $t., Tacoma 7, Wash.
Pacific Division
ENNETH E. HUGHES. ............. WGCIS
3105 Crest Haven Drive, Sacramento, Callf.
Yice-Director: Richard . ('zelkowitz. . ... WGATO

243 Colon Ave., 8an I‘rancisco 12, Callf.

Roanoke Division

P. LANIIZR ANDERSON, JR........ WiMWH
% Maple Lane, Danvilie, Va.
I’iw/)irector Gus M. Browning......... W4BPD

135 Broughton st 8, k., Urangeburg, 8. C.

Rocky Mountain Division

FRANKLIN K. MATEJKA.......... W@DD
P. O. Box 212, listes Park, Colo.
Vice-Director: Claude M, Maer, jr.......... WwoeIC

740 T.afayette St., Denver, Colo.

Southeastern Division
LAMAR LG, i ienn e enns W4BOL
104 Myrtle, Cochran, Ga.
Tice-Lrirector; tirnest \W. Barr. ..........W4GOR
4911 Rosemnary Ave., SW, Atlanta, Ga.

South western Division

JOBEN R. GRIGGS.,....... .......... WOKW
10412 Don Plco Rll RFD 2, Spring Valley, Callt,

Vidce-Director: Walter R.Joos. ... ...... WERKM
1315 N. Uverhill Drive, Inglewood 3, Callf.

West Gulf Division

A. DA\’ID MIDDELTON.......... .ol WW5CA
9 Kuy Road, [ijeras, N. M,
¥éce-/rirector: Carl C, Drumeller........ Wwsigc

S&24 N.W. 55t 8t., Oklahoma Uity 12, Okla.




“It Seems to Us...”

THE DEATH OF CLASS A

Well, the Commission has settled, presum-
ably once and for all, the question of whether
special qualiﬁca.tions will continue to be re-
«uired for operation with voice on certain ama-
teur bands: they won’t be. Effective February
18, 1953 (sce “Happenings’ in this issue for
details), any amateur licensee except Novice or
Technician may use voice anywhere it is per-
mitted; more specifically, newly in the 3%00-
4000 and 14,200-14,300 ke. suballocations.

This question has been the subject of debate
in amateur circles for years. At one or another
of its meetings, the ARRL Board of Directors
has devoted much attention to it. There are
valid arguments pro and con. But when all was
said and done, it always has been the Board's
view that a higher license (Class A, or its new
name of Advanced Class) with a moderately
more difficult examination and some extra
privileges was a desirable thing for amateur
radio and the Board consistently maintained
that view; this was not only long before the
(‘ommission injected itself into the matter, but
throughout the last several years of FCC’s
often-conflicting rule-making proposals dealing
with privileges and licenses.

The Commission has been far less consistent.
Its present action is, rather, an astonishingly
complete reversal of views it expressed in a
separate matter (Docket 9295) less than four
years ago. At that time, as will be recalled, it
had “reflected upon the general situation in
which the Amateur Radio Service finds itself”’
and concluded that we nceded “a new overall
plan or blueprint to provide scope and direc-
tion for the immediate and long-range develop-
ment of the service.”” Part of its objective was
clefined as “a program which provides for en-
couragement for advancing skills in both the
communication and technical phases of the
art.” A-study of detailed proposals in the
original document provides one inescapable
conclusion: the Commission was going all out
to force drastically upwards the standards for
voice operation. For example, at that time it
proposed to establish 6-ke. (and other) band-
widths of emission in our voice suballocations.
More significant, it proposed that all Class A
holders were to lose their special privileges out-
right, and every single one of them who wanted
to continue 75- and 20-meter voice operation

was to be obliged to go again to aun FCC othice
and take a new Amateur Extra Class examina-
tion with u really tough technical written test,
and a code speed of 20 w.p.m., 50 much tougher
than Class A as to raise serious question of the
ability of any great number of amateurs to
qualify. In the League’s view, such require-
ments were wholly unrealistic for the 'phone
privileges sought. The League battled both
these proposals, and won. For 4 while the Com-
mission continued to insist, however, that
though it would let present holders of Class A
keep their privileges, after a certain date all
newcomers would have to take thettough exam.
It was obvious that in the Commission’s view,
not only should there be a special exam for
'phone (and possible other) privileges, but it
should be much tougher than Class A. That
view has now, apparently, switched 180 de-
erees. It is the Commission’s final decision in
the whole drawn-out subject that no special
examination is necessary. (Throughout the
entire time the League’s position was that
Class A should be continued, as it was, as a
practical but not discriminatory incentive to
improvement of the art.)

Among the arguments, pro and con, in the
amateur debate on this subject over the years,
we recall such things as the relative knowledge
of Class B and C versus Class A licensees,
“favored few,” TVI problems in the 28-Me.
(lass B band, claims of class distinction, and
s0 on. But we think we correctly interpret the
Board’s view, which has been consistent, when
we say that none of these, pro or con, had any
major effect on the ARRL decisions. Rather,
it was adherence to a view expressed, surpris-
ingly enough, by the Clommission itself as one
of the purposes of the amateur rules quoted
carlier: ““encouragement for advancing skills.”
The Board felt that the stepping-stone princi-
ple, the providing of an incentive for personal
improvement, was s part of that objective.
Even in an isolated case where a ham might
memorize the License M anual answers, at least
he would learn in the process.

On the other hand the Commission appar-
ently now takes the obverse view; at least, its
decision completely removes the practical
incentive for self-improvement. It seems to us
that the effect will be to stagnate the great
body of amateur radio at the (General Class



level. Don’t misunderstand — that’s quite a
respectable level.. But the FCC decision is a
step backward from the theory of progressively
higher levels which held attraction for most all
of us, which gave us the incentive for moderate
technical improvement (or at least a refresher),
and which is now withdrawn.

We think the Cllass A license served amateur
radio well; we think it still could aid in a desir-
able objective. However, by (‘ommission ac-
tion, which we believe the body of amateur
" radio neither asked for nor wanted, it no longer
has that opportunity.

Y- Strays %

W3LEZ thinks he’s found the ham with the
shortest call — WI1DIT.

Many TVLs in the Belleville, Ill., urea will
soon get plenty of real TVI. W9BA reports that a
Channel 54 station will go on the air there in
May. Its call sign? WTVI/!

WS8JDC just obtained his ham ticket. His
name — Paul E. Newcomer. We'll be watching for
another item on him 20 years hence when he joins
the Old-Timers’ Club! — W1FWH

Add new odd applications for the Pride of
Marconi: (J.h.f. pack-portables now serve as
liaison between main offices and pick-and-shovel
crews in larger cemeterices. ~— 1W2QPQ

— e ¢ s

WITHO finally .got around to firing up a
BC-474A. om 75 meters eleven months after
purchasing it from W9DSB/1. The first come-
hack? None other than ex-W9DSRB, now W1VSB.

Tape-Respondents International, an associa-
tion of hobbyists who enjoy exchanging tape
recordings — “talking letters” —- with fellow re-
corder enthusiasts throughout the world, secks
to enlarge its membership. Amateurs desiring
information about TRI may write Fred Goetz,
Secretary, 3488 22nd St., San Francisco, Calif.

Docs your high school or junior high schoul
have an amateur radio club? A roster will be
compiled of all replies to this item. To be sure
your school club is in the first issue, write to
Willis C. Brown, Room 3643, U. 8. Office of
Education, Washington 25, D. C. Give him the
following (and any other) information: Name of
school, town, state, name of club, name of presi-
dent, when club mecets, number of members,
special activities, exhibits and demonstrations.
Copies of the list will be available on request
when compiled and should help you make sched-
ules with other schools having similar activities.
You may apply for & copy merely by sending
Mr. Brown the facts about your club.
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An historic milestone in amateur radio — the
first use of a transistor for transmitting purposes
— is depicted as the designer of the equipment,
George M. Rose, K2AH, opcrates what is prob-
ably the lowest-powered rig ever to be used in
swmateur communication. The complete transmit-
ter (with power supply!) rests on the camera
tripod in the foreground. Details on page 65.
(Photo by Fred M. Wenzel)

HAMFEST CALENDAR

MICHIGAN — Saturday, February 28th, at the Rowe
Hotel, Grand Rapids — the Grand Rapids Amateur Radio
Association will hold its annual Midwinter Hamfest. The
3:00 r.M. session will include a Michigan Council of Clubs
mecting, traflic net mecting and a *“swajp and shop’’ affair.
There will be a business meeting in the evening. Phil Rand,
WI1DBM, ARRL technical consultant, will be the principal
speaker and will conduct afternoon and evening demonstra-
tions of practical TVI elimination measures. Accompanying
him will be Lewis . McCoy, WI1ICP, of the ARRL Tech-
nical Department. Tickets may be obtained by writing the
Secretary, Grand Rapids Amatcur RRadio Association, Box
333, Grand Rapids, Michigan,

Nineteenth Annual
ARRL DX Contest

*Phone: Feb. 6th-8th, Feb. 20th-22nd;
C.W.: Mar. 6th-8th, Mar. 20th-22nd

Amateurs everywhere are invited to
take part in the 19th Annual ARRL DX
Competition. There will be two week-end
periods devoted to ¢.w participation and
two to 'phone. Special certificate awards
will be given to the highest-scoring c.w.
wnd 'phone stations for each country and
each continental U. S. A. and Canadian
ARRL scetion entered in the contest.
Opcrators outside the U. 8. and Canada
will attempt to work as many W, K, VE
and VO stations as possible. Exchange of
serial numbers will be required. Complete
rules and details on scoring appear on
page 35 of January QST.

The contest periods will be divided for
¢.w. and 'phone as follows: first 'phone pe-
riod will begin on Feb. 6th at 7:00 et
ST and end on Feb. 8th at 7:00 p.ar. EST.
The second ’phone period will be scheduled
during the sume hours from Feb. 20th to
22nd. The first c.w. period will begin ut
7:00 p.M. EST on Mar. 6th and end at
7:00 .M. EST Mar. 8th. The sccond 'phone
period will be scheduled during the same
hours from March 20th to 22nd.

Though not necessary for entry in the
contest, ARRL will supply convenicnt
report forms upon request. If you request
report forms from Ieadquarters, please
indicate whether you plan to enter the c.w.
section, the ‘phone section, or both.

QST for



The “Ultimatic” —

The Key with a Memory

BY JOHN KAYE,*
W6ESRY

Automatic Spacing with a Margin for Manual Error

electronic key ! that sent automatic spaces

as well as automatic dots and dashes. The
author described it as an “infernal, maddening
machine’” becuause it required that the operator
‘“‘stay with it”’ all of the time. The continuously-
running time base resulted in an uncontrollable
“beast” that would wait for no one. If the key
_were not closed at the instant of a marking pulse
the character was lost. IHlowever, using the basic
idea of a continuously-running time base and
adding “memory” to the key transforms the
“beast” into a “bheauty.” Once the key has been
closed to select a character, that character is
stored and properly transmitted when the
“mark” pulse arrives, even if the key is open,
or closed on the opposite side. And adding ‘“‘se-
quencing” allows the storage of a dot-dash (or
dash-dot) series, even if both are stored before the
appearance of the first character at the output.
Stated simply, with the key sct for 10 w.p.m.,
vou c¢an hit a 40-w.p.m. “N” and walk away
while the key produces a slow ““daah-dit.”

In general, the “Ultimatic” key? considers
interletter and interword spacings as specific code
characters, just as much as the dot and dush.
These all-spacing characters are delivered in
exact one- and two-cycle durations, just as start-
stop autokeys deliver exact one- and two-cycle
marking characters. The memories provide tre-
mendous timing leeway at the key for selection
of a succeeding character, in some cases as much
ag three full cycles. The astounding ease of opera-
tion due to this leeway cannot be fully appreci-
ated without some knowledge of how the circuits
work. The key combines a free-running time base,

!N‘ article in QST some time ugo described an

*981 N. 1st St., Banning, Calif.

1 Herbstreit, * Automatic Spacing of Letters and Words
for the Electronic Key,"” QST, April, 1951.

2 Pat. pending.
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a differentiating network, u dot generator, a dash
generator that starts the dash for completion by
the dot generator, a dot, memory, a dash memory,
a sequencing circuit, a regulated power supply, a
heavy iron base and the front half of an old bug.
Shoehorn it all intoa 3 X 4 X 6-inch box and you
have the Ultimatic, a key that gives Klein output
with Lake Erie input. It does everything for the
operator but spell and punctuate.

The sketch in Fig. 1 illustrates to some extent
the potentialities of the key. The top line shows
some possible key-lever positions in sending the
word “MICE,” and the second line shows the
perfect copy that comes from the key. The third
line shows the positive and negative pulses of the
time base — it can be seen how they line up with
the -code characters in the output and thus ac-
count for its perfection. Note, however, that the

® Here is something that comes as close
1o being an electronic brain as you are
likely to encounter in amateur radio. A
hig step forward in the automatic-key
field, it has the ability to hold a dot or a
dash and send it at the proper time, thus
eliminating much of the nced for per-
fect rhythm on the part of the operator.
As the inventor says, ‘It gives Klein-
schmidt output with Lake Erie input.”

The history of the key’s development
is a story in itself, and one that we have
followed with the author for about a year
and a half. During that time several ver-
sions have been submitted to QST, and -
uncounted more have been devised and
tested by the author. The present key is.
therefore, a simplification of the original
concept and a key that anyone can build
and put to use.
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I'ig. I — Some possible key-lever positions during the sending of the word “MICE” illustrate how the “Ultimatic™

key corrects for operator timing errors.

key takes over from the operator and corrects
his timing errors. For example, his poor spac-
ing of the “M” und “I” would normally show
up as a poorly-sent “Z,” but here the tou-short
space allowed after the completion of the “N”
is corrected to & full letter space by the Ulti-
matic. Farther along, the first dash of the “C”
is made too svun after the “I,” but the key
corrects for it, as well as for the sloppy spacing
within the “(.” The “C” also illustrates the
memory principle to its fullest capability —
notice that the last dot of the “C’" is hit while the
lust dash is just starting, but it shows up cor-
rectly in the output.

This particular model was selected for descrip-
tion because it proved to be the simplest to build
and the easiest to adjust. Motor-driven carus,
capacity-delayed buzzers, squared sinewave and
sawtooth oscillators, ete., have been used success-
fully for the time base. Dircctly-operated relay
integrators, flip-flop triggers, gas triodes, blocked
oscillators, transistors — all work cqually well as
marking generators, memory and sequence cir-
cuits. With three more inches on the box, second-
ary memories fit in, permitting advance storage
of a full letter C or umlaut A (.- --).

General Circuit Data

A hazard was introduced in minimizing this
model’s bulk and, for safety’s sake, the line recti-
fier and heater string should be operated from an
external isolation transformer. Unregulated 140
volts is fed to the relays, while the cathode-
coupled multivibrator is run from 108 volts regu-
lated and decoupled to prevent reaction from
relay and line surges.

All relays are open in the idle circuit condition,
as shown in the schematic in Fig. 2. The back
contacts are shown above the relay arms and will
be called “B” in the discussion. The contacts
made when the relays are closed are drawn below
the arms and will be called ‘“(?.”” The figure “6C"’
would therefore refer to the contact closed when
relay K is energized. A constant holding current

12

of 1.5 ma. Hows in all relays viu series tubes or
resistances. This does not cuuse operation of the
relays, but holds them closed after pull-in by a
pulse.

To separate the functions of the various com-
ponents in the circuit, a tabulation is given below:

Component Surmmary

Power: CR1, Rs, R27, R2s, C1, Ca, 177,

Time Base: 11, V2, C2, Cs, R2, Rs (speed range lim-
iter), R4 (speed control), K5 (mark-to-space con-
trol).

Ditferentiator: C4, Ri2, R10, K11 (load isolation).

Dot Generator: V4, V5, Re, K16, R19, K1 (dot out-
put), K2 idot memory clearance).

Dash Generator: Vs, Ve, 27, Ks, K14, K18, R17, K18,
CsR13 (rclease dclay), K3 (dash output), Ax
(dash memory clearance).

Dot Memory: K7, Cs, I2s, Res.

Dash Memory: Ka, U7, R22, K2s.

Memory Clearance: Cs, R24.

Sequence: Kg, i20, f221.

Time Base

The time-base generator is a cathode-coupled
multivibrator, which generates rectangular-
shaped waves. The on-off ratio can be adjusted
by the setting of Rs—- the sketch in Fig. 1 is
plotted for a true square-wave ratio. The fre-
quency is set by the adjustment of Ry, When the
squure wave output from V3 is passed through the
differentiator circuit C4f9, only the spikes shown
in the third line of Fig. { get through, corre-
sponding to the rise and fall of the square wave.

Dot Generation

These alternate positive and negutive pulses ure
upplied to the grids of 17, Vs and Vg When the
key is idle, the cathode of V' is heavily biased
and the pulses have no cffect. Ground on the dot
bus from the key or dot memory applies 13 volts
cut-off bias to the cathode of V75 from Rigleio.
The first positive pulse at the grid of V5 then
produces a 4-ma. peak pulse through A, Kq and
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closes them. The marking output starts at closed
1C. The 1.5 ma. through Ra and V4 holds K,
and K closed until the following negative pulse
cuts off V4 and releases them: A second dot mark-
ing baud cannot be generated until the arrival of
the next positive pulse, one baud later. This pro-
vides the spacing baud to complete the dot.

Dash Generation

Similarly, V7¢ closes K3K4 on a positive pulse
when the dash bus is grounded at the key or dash
memory. Dash output begins at SC. K3 and K4
hold in via Ri4 and 1B. The opening of 8B lifts
ground from the grid of 1"3. When the following
negative pulse cuts off Vs and 1”5, the grid of: 173 is
raised to its plate potential via Rgand Ry during
the pulse. K1 and K close on the resultant 4-ma.
pulse through V73 to continue the marking output
at 1C. The K3K4 holding current is now inter-
rupted at open 1B. These relays release after (5
charges. This delay guarantecs that 1C closes be-
fore 3C opens. The following positive pulse does
nothing except momentarily pulse Kz and Ky if
the dash bus is grounded. The second negative
pulse releases K1 and Ko, as in dots.

Dot Memory

\While the memory is idle, C'x discharges across
Res. Grounding the key dot contact charges C'x
through K. The 8-ma. peak pulse closes the relay,
which then holds in on the 1.5 ma. through /55,
96 aud 7C. Ground is maintained on the dot bus
at 7C independently of the key. When K5 closes
later on for this stored dot, dischurged Cq is ap-
plied to the top of K7 via 2C, releusing the relay
to clear the memory. Steady ground at the key
esenerates successive dots. The resistor K4 is more

The “Ultimatic™ key is built on two sides of a sheet of plastic, and the whole is mounted on an iron plate.

than a spurk suppressor — it also prevents re-
verse-current hang-up of the relay hecuuse of the
large capacity of Cs.

Dash Memory

Similarly, ground at the key dash contact
closes K by charging (7. Independent ground
is maintained on the dash bus at 6C. The mem-
ory is cleared by (s via 4C and 2B when Kj -
closes at the start of the stored dash. Contact 2B
is never open when 4C initislly closes on a dash.
When 2C does close after 4C Las already closed,
('s has charged up enough so that it does not
affect K7. Therefore, the action of 2C clears only
the dot memory, and 4C ouly the dash memory.
Steady ground ut the key generates -successive
dashes.

Spacing Characters:

A one-vycle interletter spacing is obtained if
the new letter is started at the key any time be-
tween the two successive positive pulses following
the preceding letter's lust spacing baud. The key
need be merely bumped, not held until the second
pulse. The memories hold the character until that
second pulse. Interword spacing of two cycles is
ohtained by starting the new word at the key any
time between the second and third positive pulses
following the preceding word’s last spacing baud.
In Fig. 1, the key may be bhumped, or held solidly,
any time hetween “x” uud “y” to start the “C.”

The first two churacters of a letter may be
stored during the last cycle of the spacing char-
acter. The time base thus corrects underspacing
at the key, and the memory eliminates the neces-
sity for the manuul delay used to get adequate
spacing, which usually results in overspacing.

February 1953
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DOT DASH DASH poT
TIME BASE GENERATOR GENERATOR SEQUENCE MEMORY MEMORY
A A
N WY Wi
TG " Dos-2
= T \%4 K2 | "“‘_‘]
J - Rlsi 4
3 —— Cs -
R Ks Ko
3 K‘§ t L I
ouTPUT
R
C2
| ¥
U
. Vi 12AU07 v
s = —
3Rs =
[Trefe, L s s
W * TC3 R 'k'l; Rig Kg
SPEED = }
anrRoL 5 V-V, V=V VWi g Gt g,
Fig. 2 — Circuit diagram of the “Ultimatic” key. D{‘——'szv—
Cy = 40-pfd. 150-volt clectrolytic. See Co. = CR, L
g — 0.03-pfd. 200-volt paper. nsv. CoT

Ca, Cp — 0.25-ufd. 200-volt paper.

C¢ — 0.01-pfd. 200-volt paper.

Cs — .1-ufd. 200-volt paper.

(27, Cs — 0.05-pfd. 200-volt paper.

Cop — 120-pfd. 150-volt clectrolytic. {T'hree 40-ufd. in
parallel. C1 and Cy made from two dual 40-.fd.
electrolytics. Sprague 18F178).

R — 10€0 ohms.

R2 — 56,000 ohms.

R3 — 0.5-megohm volume control.

R4 — 4-megohm volume control.

Rs —— 3000-ohm volume control.

Rae— 1800 ohms, 1 watt.

‘Rz — 15,000 ohms.

Rs — 3.3 megohms.

Rg — 62,000 ohms.

Rio, R11 — 2.2 megohms.

Accurate overspacing in three- and four-cycle
units is available for feeble signal work.

Sequencing

A dot and a dash often are so rapidly stored, in
that order, thut both busses are grounded before
the dot is started by a positive pulse. Subsequent
closure of 2C by the dot generator clears the dot
memory, but the simultancous brief closure of 4C
by the dash generator does not clear the dash
memory because of open 2B. The dash remains in
storage until the dot is completed and then ap-
pears after the dot’s spacing baud. Contact 4C
clears the dash memory this time, as 2B is closed.

A problem arises when a dash-dot combination
is similarly stored. Ground on both busses would
permit operation of the dot gencrator first, con-
verting the stored dash into a dot to be followed
by a dash in reverse order. However, when K
stores the dash the opening of 68 provides 6 ma.
to pull in Kj via still-closed 7. When 7B opens
as the dot goes into storage, the current through
Kg drops to 1.5 ma, for holding. Open 6B re-
moves the memory ground (and key) from the
dot bus until the dash has been started first, and
the dash memory cleared. Contact 6B then re-
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Ri2 — 0.15 megohm.

13, Rig, Rig, K24 — 2700 olhims.

Ru4, R2z, R2s—82,000 ohms.

Ris, Ri6, R17 — 27,000 ohms.

R20 — 75,000 ohms.

Ra21 — 18,000 ohmas, 2 watts.

Rea. R2g — 8200 ohms.

R27 — 25 ohms, 1 watt.

Rag — 530 ohms. 330- and 200-ohm line cords in scries.
All resistors 15-watt unlese specified otherwise.

CR1 — 75-ma. sclenium rectifier. ]

K1 through K7 —- 8000-ohm s.p.d.t. relay (Sigma 4F).
Sce text for adjustment.

Note: The 12AU7 is the only dual triode that is
rated to stand the 140 volts heater-to-cathode when the
busses are opcn.

shorts A5, and the stored dot reuppears as ground
on the dot bus via 5. The dot follows the dash in
the order keyed.

Returning to the combination dot-dash: 7B
opens first (on the dot), so the current through
K is only 1.5 ma. when 6B opens (on the dash),
and the relay does not close. Ground on the dot
bus therefore appears through 5B. As the dot
starts and the dot memory clears, ©'B closes. Ny
pulls in since 6B is still open on the stored dash.
After this instant another dot to follow the dash

may be stored for an “R.” The “Sequence’ -

would then be holding a dash-dot scrics.

Timing Leeway at the Key

It is to he noted that once a character has been
stored in the memory it appears at the output in
the order of selection, independently of the posi-
tion of the key. A dot can be coming out while the
key is being held to dashes, or while the operator
i3 applying & match to his pipe. A stored dash can
be transmitted while the operator waits over on
the dot side or just relaxes. For the amazement
of visiting speed merchants, one can crank the
speed down low and demonstrate the maximum
full three-cycle interval during which a dot may

QST for



be struck off when it follows a dash in a letter. In
ordinary sending not much more than one or two
bauds of leewuy is actually used or needed within
a letter, but by taking advantage of three or more
bauds of leeway, continuously perfect, letter and
word spacings come up with no attention whatso-
ever paid to the spacing,.

If Fig. 1 were transmitted us is, it would rend
ZTR E, and very poorly at that; yet it comes out
MICE ¢ la Klein, with proper letter and word
gpacing. Any character can be keyed as late as
the positive pulsc that would start the character,
or as eurly as right after the pulse that starts a
foregoing spacing cycle or like marking character.
When it is the second character in a letter, it can
be stored as early as right after the pulse that
starts the last spacing cycle prior to the letter
(after storage of the first charucter, of course).

Construction

The Ultimatic key works equally well spread all
over the work hench or jammed into the same
volume occupied by an ordinary bug. The photo-
graphs show some of the details. The relays and
associated RC components are assembled on top
of the notched !j-inch lucite deck. The four
sockets are fastened to the lucite bracket glued
to the deck, with most of the time-basc and gen-
erator components tied to the socket terminals.
The power supply components and speed control
are mounted on und about the bug frame. %3
and Ry are mounted under the frame with shafts
projecting through counterbored holes in the

>

4 % 6 X 3%-inch iron base. The deck is then at-
tached to the base on four long pillar bolts and
the few interconnccting wires tied down. No tie-
point strips are used. Resistor and condenser
leads pass through small holes drilled in the
plastie and are sceured with solder hlobs on the
far side. Wires are tied to these leads on both
sides of the lucite. The entire circuitry could just
as well be spread out in the station rack with
only the key and speed control leads brought out
to the desk.

The cover is lj- and lg-inch plastic sheet
cemented together and painted with black auto
lacquer. The base and rear of the cover are riddled
with !4- and !4-inch ventilation holes. That
weird knob accommodates the radically different
reaches and techniques of the author and wife
while it plugs up the unavoidable slot in the eover.

Adjustment

The relays are all initially adjusted to close on
2.0 == 0.1 ma. and to open on 1.0 == 0.1 ma. These
tigures are readily met with 0.008-inch armature
travel and 20 to 23 grams spring tension when the
operated contact is turned in just far enough for
reliable contact. With two relays in series in the
generators there is a tendency for one relay only
to close on the excecdingly short pulse. A slight
variation of the armature travel at the back con-
tact on one relay of the string cqualizes the rclays
for simultuneous operation. Use of d.p.d.t. relays
such as the 10,000-ohm Potter Brumficld type

(Clontinued on page 120)

Another view of the key shows the four tuhes mounted hetween the iron and plastic plates.
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Structural Details of the Detroit
C.D. Portables

How-To-Build-It Information on the Result of the Mass-
Production Project Described Last Month

BY GUS E. UNDY, W8YNC,* AND JOSEPH A. GARDELLA,** WS8WFA

amateurs in the Detroit area built their own

hand-carried portable rigs on a group basis.!
Many requests have been received for the
details of this unit.

The sets in question are complete flea-
power stations with separate r.f. sections
for transmitting and receiving, not trans-
ceivers in the usual sense. Their power
amounts to 80 milliwatts output by actual
measurc at the antenna terminul when us-
ing the bottom loaded whip described here.
Kighty milliwatts may sound insignificant
in a day when kilowatts are the password,
but it can provide solid contact between
two of these units a mile apart. In tests
with fixed stations, DX on the order of
five miles has been logged frequently.

The receiver is a 1U+4 superregenerative
detector preceded by a 1U4 r.f. amplifier
to increase gain and reduce detector radia-
tion. The transmitter consists of a crystal-
controlled 3V4 oscillator-doubler using a
40-meter crystal. This drives a 3V4 dou-
bling in the final to 29 Mec. The modula-
tor and audio stage also uscs a 3V4.

Placement of partsis not too critical if cau-
tion is used in preventing long leads and in-
terstage coupling. The layout shown in the
photographs seemed to work out best in
practice. If parts must be substituted for
those in the original design, be sure allow-
unce is made for any difference in physical size.
The audio output transformer was specially built
for the Detroit group on a production basis. Indi-

IN a recent issue was told the story of how

*Chief Engineer, Multi-Products Co., 559 East Ten
Mile Road, Hazel Park, Mich.

*¥ Chairman, Inter-County Amateur Radio Fmergency
Committee, Area 1.

! *Here's How!' — Detroit,” p. 38, Jun., 1953, QST

vidual constructors will find the UTC -9
“(Ouncer’’ transformer an cxcellent substitute.

The slug-tuned circuits are quite broad and are
hest tuned with the aid of a grid dipper. I
is peaked at the 7-Me. erystal frequency. Ly
is then peaked at the sccond harmonic of the
crystal and L3 to the output frequency. Ly in
the receiver is also rather broad and can be
tuned over approximately half of the 10-me-
ter band. The coil values given will peak up
best on the high end of the band. The 100-
odd units built here were all tuned up on
29,610 ke., the Detroit civil defense mobile
frequency. The unit could be made more
flexible by replacing the 5-uufd. tixed con-
denscr across Ls with a miniature variable or
padder type. For emergency work, however,
it was decided to make the receiver fixed
tuned.

The bias battery shown in the photographs
was made by cutting up “B"’ battcrics into
three-cell units. This would hardly be eco-
nomical unless the construction was to be
on a production uantity. For individual
units, bias cells or ‘“‘Penlitc” cells will be
more suitable.

A 4-section send-receive switch is used to
perform the following functions: Section A —
antenna, Section B — eurphone on-off, See-
tion (}-— transmitter or recciver filaments,
} Section D — modulator filament. It will be
noted that Scction B could be eliminated by
leaving the earphone permanently connected in
the circuit, but some of the audio power nceded
for modulation would be wasted thereby.

Two sections are required for filament switch-
ing, in order to be able to cut off the modulator
tilament when the set is turned off,. this tube
heing common to both transmit and receive
pogitions.

Battery location can readily be scen here. ‘The positive
“A” battery terminals contact an insulated copper strip
not shown. The “A” batteries are held in place and
srounded by the three phosphor-bronze springs on the
vover at left. Microphone and earphone connections are
also on the cover. The antenna may be removed for
storage or to allow the station to be used with full-sized
antenna.
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Fig. I — Schematic diagram and parts list for the Detroit portable transmitter-receiver.

.1, C4 — 5-ppfd. ceramic.

‘2, Ca — 10-ppfd. ceramic.

Cs, Cg, C12 — 0.01-pfd. disk ceramic.

Cie, C10 — 75-pufd. ceramic.

Cz, C11 — 0.001-pfd. disk ceramic.

Cg — 12-ufd. 150-volt clectrolytic.

Cig — 680-pufd. ceramic.,

Ri1 — 0.33 megohm.

R2 — 47,000 ohms.

Ra— 1 megohm.

R4 — 3 megohms.

Re, Re — 0.1 megohm.

R7 — 33,000 ohms.
All resistors 14 watt.

1.1 — 48 turns No. 30 s.c.c., jumble-wound.

L2 — 26 turns No. 50 8.c.c., close-wound.

L5 — 11 turns No. 22 s.c.c., close-wound.

1.4 — 3 turns No. close-wound, udjacent to
cold end of L.

¢ ¢

Bottom view of the chassis. At upper left is the bias
battery described in the text. The coils, left to right, are
the final plate, final grid, oscillator plate and detector
cvil. Sockets ulong the bottom of the photograph are the
final amplifier, uscillator, modulator, detector and the
r.f. amplifier, in that order. Note that the construction
i8 compact, yet not overly crowded.

15— 14 turns No. 30 s.c.c., tapped at center, close-

wound.

Ls — 6 turns No. 30 s.c.c., at grid end of [s. All coil
forms $%g-inch dxam, slug-tuned (CTC LS-3,
ur eguiv.).

T. — Antenna loading coil. 13 turns No. 22 enam.,
spaced 8 turns to an inch on top end of hard
fiber form l-inch diam., 4 inches long.

BT) — 414.volt bias battery (sce text).

BT2 — 90-volt "B” battery (2 Burgess XX30 -15-volt
hatteries in series),

BTa— 1%4-volt “A” battery (3 fashlight cclls in
parallel).

RFC -—2.5-mh. r.f. choke.

S1a, S1B, S1c, Sip — d-pule 3-position waufer switch
(Mallory 32432.J).

Ty — 200-ohm prim. to 0.5-megohm sec.. single button
to single grid (U'1'C O-14 “Ouncer™).

‘I'z — 10,000-ohm prim. to 50-ohm scc. (UTC QY
“Ouncer™).
¢ L4
“I'ne works™ of the 10-meter portables. The first

three tubes from the left are 3V4s, the two on the right
1U4e. The slug-tuning adjustments are along the center
of the chaesis. On the front left corner is the output
transformer, next the off-receiver-transmit switch, the
erystal and microphone transformer. At far right, the
B> battery clips and A" battery poritive strip.




The case and chassis were built of stecl and
brought the total weight of each unit to six
pounds, including batteries and Jantenna..This
weight can be cut to 4% pounds by using
aluminum. Even at six pounds the weight
is not objectionable. The batteries last an
average of 16 hours on intermittent service. A
piece of fiber separates the buatteries from the
chagsis.

The photographs show the antenna clearly.
The whip section is & Buick auto radio replace-
ment part and extends to 46 inches. The loading

coil form is made of four inches of hard fiber, one
inch in diameter. The coaxial fittings were em-
ployed to facilitate the use of existing antennas
at home stations where emergency power is not
available for the “big” rig.

There are perhaps many refinements that
can be made on the unit, but in Detroit the design
shown has been highly successtul. With over 100
of these compact hand-carried units already in
service, the Detroit Office of Civil Defense hus
added another muscle to its mighty communica-
tions arm.

Fig. 2 Detail drawing of the chassis and case parts for the hand-carried portable rig.
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The Clapp Oscillator— and How!

An Explanation of the Series-Tuned Colpitts Circuit

BY REX CASSEY,* ZL2IQ

¢ In this article, ZL2IQ discusses the
principles behind the popular Clapp
VYFO circuit, and applies the theory to
practice. A discussion of the “remotely-
tuned”’ Clapp is included.

ANY of the peculiar results obtained with

M the Clapp oscillator can be ¢xplained by a

simplified analysis of the circuit, such as

the one given below based on the work of Sande-

man of the B.B.C.! Give it a few minutes’ study

and you'll be surprised how many improvements
you can make on yvour oscillator!

The basic r.f. cireuit for the Clapp oscillator is
shown in Fig. 1. The oscillatory circuit consists
of the series-tuned circuit L;C; together with its
loss resistance 12, and the feed-back condensers
?2 and C3. The condition where the fecd-back
energy balances out the losses in the circuit, i.c.,
the condition for oscillations to occur, is given by

R = — ¢mXoX3 (sec Appendix), (N

where X and X3 are the reactances, respectively
of Ce and (.

The condition determining the frequency of
oscillation is given by

[T 0 ()
2m VLICI\/I +(—1 + Cy
(sce Appendix).

Just take another look at that formula (2)
above. What docs it tell you? Sure — the fre-
quency of oscillation; but that’s not all by a long
shot. It also tells you how to make your oscillator
have high stability! Take a good look at that
cxpression under the square-root sign on the
right. It includes C2 and C3, the feed-back con-
densers. The value of the effective capacitance of
these two condensers will change as the loading
of the oscillator is varied, since they have the
etfective grid-cathode and plate-cathode capaci-
tance in parallel with them. However, the re-
sultant changes in frequency will be quite small
because of the effect of that square-root sign. If
we make the tuning capacitance, 'y, small and
the feed-back condenscrs large, the expression
under the square-root sign will be very nearly
unity, and the frequency becomes relatively inde-
pendent of the feed-back condensers and de-

* 92 Amritsar St., Wellington, N. Z.

1 E. K. 8andeman, Radio Engineering, Vol. I, p. 421, 1047.

2 Cathode Ray, ‘“Series or Parallel,” Wireless World,
August, 1952, p. 321,
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pendent only on the series-tuned circuit, L,C).
Hence, dynamic instability attributable to change
in tube capacitance is effectively eliminated.
What else can we find out from that expression
under the root sign? One thing is that it can tell
us why the oscillator is often called the “series-
tuned Colpitts.” It will be seen that the expres-
sion never quite reaches unity, but is always
slightly larger. Putting it another way, the os-
cillator frequency can never be the same as that
of the series-tuned circuit slone, but is always
slightly higher. 1f it were the same as the resonant
frequency of the series circuit, we would have
merely a pure resistance of value R across the ¢;
terminals of Fig. 1. We would not expect the
circuit to oscillate in that case. However, at a
higher frequency the reactance of the series cir-
cuit will be positive and it will look like a small

1 2
0---—0
R
e
Le
4
Cl-r o-——-0-
1 2

Fig. 1 — Basic Clapp circuit.

inductance across the terminals. This is cquiva-
lent to the circuit condition we have in the
normal Colpitts! Are the Colpitts and Clapp
oscillators the same? No. Thanks to “Cathode
Ray” with his reactance-frcquency diagrams,®
this has been made abundantly clear. Briefly, if
we used only an inductance, the inductive re-
actance across the ¢; terminals would vary very
slowly with change in frequency. By using a series:
circuit, L,Cy, however, a small change in fre-
quency causes a large change in the inductive
reactance across the terminals and hence an ex-
tremely small change in frequency will be sutfi-
cient to counteract any change in the phase shift
taking place around the feed-back loop. The
stability is therefore very much higher than can
he obtained with the normal Colpitts — probably
at least 100 times more so.

There is one other difference which may be
mentioned as a matter of interest. In the Colpitts
we generally .tune by varying the value of the
feed-back condensers, C; and C3, whereas in the
Clapp circuit we vary the “effective” inductance
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by altering the series-tuning capacitance. How-
cver, the essential difference does not lie in the
method used for tuning, but in the method of
providing the effective inductance in the oscilla-
tory circuit.

Now take a look at that other formula marked
(1) above. What can you deduce from it? Yes,
gir, this one's the 64-dollar question. And the
answer is that if the value of the expression on
the right-hand side is less than the value of &,
the circuit just doesn’t oscillate. If the right-hand
side i3 greater than R, the circuit will oscillate
and the grid current will low. As grid current
increases, the operating gm falls until the value
of the expression on the right-hand side equals
I, when stable oscillations result. There’s one
thing in particular you should notice in that
formula. You may have the idea that if you
increase the @ of the coil, the efficiency and out-
put of the oscillator will be improved. But take
another look at formula (1). It’s not the @ of the
coil that's the important factor but the value of
the loss resistance R. If you put in a coil with a
higher inductance and a higher ), the efficiency
won’t be improved unless the loss resistance has
been lowered in the process.

Now let’s look at some of the problems you
can solve by this “oscillation formula.”

Some of the local gang have been telling you
that the Clapp oscillator is just the cat’s pajamas
for stability, so yvou decide to build one. You
were going to change from xtal to VFO before
the Swecpstakes Contest, anyway. Half an hour
before the contest starts everything is almost
ready. You've checked the tuning range of the
series circuit with the grid-dip meter and the
range i8 OK. Fine — you flip the switch — and
what happens? It doesn’t oscillate. Wow! Better
check the plate voltage — where did I put that
multimeter? Ah, yes, here it is. Just over 300
volts and the ICAS rating is only 300. Should be
petting plenty output. H{mm. Maybe it's a dud
tube. There’s a new one in the box at the top of
the shelf there. Here she is — plug it in aud let
it warm up a bit. Now flip the switch once more
—and what happens? No oscillations. Hmmm.
This is going to be a job for the soldering iron.
It's also a job where a look at that ‘“oscillation
formula” can be mighty useful. On the left-hand
side of formula (1) we have the loss resistance.
We could reduce it in various ways. For example,
we could raise the @ of the existing coil by re-
moving the shield can and replacing it with a
higger one. This would result in a lower value of
loss resistance, which is what we want. We could
prune some turns off the coil, but this would mean
that the series-tuning condenser would be bigger,
but we have already seen that this may reduce
the stability slightly. What about the expression
on the right-hand side of the formula? The
first part is the gm of the valve. We've got the
correet voltages for the plate (and screen) applied
80 we can’t very well increase it to make gm
higger. We might be able to use another value of
cathode or grid resistor, though. What else have
we that can be varied? The only other terms in
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the formula arc the reactance of the feed-back
condensers. We could increase the reactance by
putting in smaller values of fced-back condensers,
although this would reduce the frequency stabil-
ity slightly as we have already seen in connection
with formula (2). This would be the casiest way
to make the circuit oscillate; but the best way
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Fig. 2 —- Circuits using remote frequency control.

In the circuit of (A), a single cnax conductor is used
between the tuned circuit and the feed-back condensers.
In (B), two cables arc used between the feed-back con-
densers aud the tube.

would be to reduce the loss resistunce in the
series-tuned circuit.

You take u look at the. clock and find that
there's still 10 minutes to go before the contest
starts, so you decide fo reduce the values of the
feed-back condensers. A moment’s work with the
soldering iron aud the job is done. You flip the
switch once more, and — bibbety-boppety-boo
— it, goes!

Nice timing - still 5 minutes to go before the
contest starts. You check the sctting for the low-
frequency end of the band and then swing the
dial to check the high frequency end and sud-
denly “plop” - no oscillation. Down again and
it's OK. Up again aud it stops. Why? Well, the
only term in the oscillation formula which is de-
pendent on frequency is the reactance of the
feed-back condensers. At the higher frequency
the reactance is lower and the gn would have to
rise to counteract the effect. Another quick
change is made. With a lower value of feed-back
condenser, everything is OK, und you're off to a
flying start in that contest after all. When it's
over, you'll have time to think out ways and
means of reducing that loss resistance in the
tuned circuit so that the value of feed-back con-
densers can be increased.

One point, which we have not considered so
far in our discussions, is the desirability, or other-
wise, of using a grid-blocking condenser such as
(4 in Fig. 2. It is certainly not nccessary for the
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purpose of blocking the high voltage from the
grid of the tube; this is cffectively done by the
series-tuning capacitance, Cy. Does the inclusion
of the grid condenser have any undesirable effect,
on the operation of the oscillator? The answer
can be found by an extension of our simplified
analysis of the circuit. In the analysis, we as-
sumed that the grid voltage was equal to 41Xs.
However, if (4 is included in the circuit, only a
portion of the voltage across Cy will be applied
to the grid, since C's and the grid-cathode capaci-
tance of the tube now form a voltage-divider
network across the feed-back condenser. If the
appropriate change is made throughout the
analysis, it will be found that the right-hand
side of formula (1) is multiplied by a factor of
C4/(Cy + (o), while the frequency formula (2)
remains unchanged. 1f the grid condenser is very
much larger than the grid-cathode capacitance
of the tube, its effect may be neglected. How-
ever, it must be remembered that under operating
conditions, the grid-cathode capacitance may be
as much as 30 or 40 times the static value. In the
case of a triode, it may be as high as 100 pufd. as
a result of the Miller effect, with a 100-uufd. con-
denser for (74, only half the voltage would be
applied to the grid. In this case the circuit would
uot oscillate so readily and it may be ncecessary
to reduce the value of the feed-back condensers to
offset the effect, with a resultant loss in stability.
In gencral, we deduce that the grid-blocking
condenser is undesirable in the case of & triode,
since it reduces the efficieney and stability of the
oscillator. In the case of a pentode it has little
effect but is still an unnecessary clement in the
circuit.

Since this dissertation has been prepared as a
result of reading a very intcresting article by
W3ASW in August QST,? it may be of interest
to comment ou the effects found in the remote-
controlled VFO which he described. The appro-
priate circuits arc shown in Fig. 2.

In a description by WOERN of a somewhat
similar arrangement,* it has been pointed out
that 70-ohm coaxial cable has a capacitance of
about 20 wufd. per foot. Two 10-foot lengths
were, in fact, used by WOERN in place of Ca and
('3, In the circuits shown in Fig. 2, each of the
lengths of coaxial cable would have a capacitance
of about 125 ppfd. The effect of this additional
capacitance will depend on how it is introduced
into the circuit and a number of cases are shown
in Kig. 3. The circuit in A shows the normal
condition, while those in B, C, and D contain
added capacitance. In the normal case A, the
effective capacitance which has bheen placed
across the series-tuned circuit is 250 pufd. For the
other circuits, this value will be found to have
been increased to 313, 375, and 405 pufd.,
respectively. In the case of B, the values of Xa
and X3 in our oscillation formula (1) above will
have been reduced and the circuit will not os-

3 Long, “ Cutting Down VIO Drift,” QST, August, 1952,
p. 20,

4 Clemens, *“*The R.C.O.— A Remote (ontrol Oscilla~
tor,” Radio & Television News, August, 1952, p, 40.
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cillate so readily. The original conditions could be
obtained by simply reducing the 500-uufd. con-
densers to 375 uufd. This is effectively the ar-
rangement used by WIERN in his oscillator
circuit. However, in order to use this arrange-
ment, a grounded-cathode oscillator circuit must
he ad8pted. This does not present any difficulty.

In the casc of (¢, which is equivalent to Fig.
2B, and in the case of D, which is equivalent
to Fig. 24, it will be noticed that the feed-back
condensers have been by-passed by the 125-uufd.
capacitance of one of the coaxial cables. This
results in a portion of the current 71, which flows
in the oscillator circuit, being ineffective insofar
as the production of grid voltage ucross Cp is
concerned, and hence lowers the efficicncy of the
oscillator. If we increase the current flowing in
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Fig. 3~ The effect of additional cable capacitance
across the feed-back condensers will depend upon where
the capacitance is introduced, as discussed in the text.

the series-tuned circuit to make up for this by-
passing effect, more energy will be lost in the
resistance of the series-tuned circuit and this will
tend to offgset the improvement we may have
made. Looked at from another point of view, the
effect is similar to that of adding capacitance
across a crystal holder, a practice which we know
from experience to be undesirable.

Mention has been made by W3ASW of the
apparently excessive loss in the coaxial cables
when they are inserted between the series-tuned

circuit and the feed-back condenscrs. This may
(Continued on page 188)
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Mechanical Bandpass Filters
for LF. Ranges

An Approach to the Ideal Selectivity Curve

BY BEN ROBERTS,* WYIEU

YoR a good solid QSO in a crowded amateur
1:‘ band, we like to hear just one signal and

nothing but that signal. The receiver that
will come closest to meeting this requirement
must have a selectivity curve with a flat top,
straight vertical sides, and a bandwidth only
wide enough to pass the desired signal. This is
the “ideal” selectivity curve.

Receiver selectivity is usually increased by
adding tuned if. stages. However, when this
method is used to increase selectivity, even to the
point where so much sideband power is lost that
'phone signals become unintelligible, the skirts
of the selectivity curve may still be broad enough
to pass interference from strong signals a few
kilocycles away. Crystal-lattice filters ! offer one
approach to the ideal selectivity characteristic,
but they are usually expensive and their commer-
cial use has becen confined to telephone-comparty
applications.

The Mechanical Filter v

An entirely new approach to high selectivity
is available through the use of the “mechanical
filter,” a resonant mechanical device. Shown in
the photograph, it consists of three sections: an
input transducer, a mechanically-resonant filter
section, and an output transducer. The input and
output transducers are identical and use magneto-

# ¢/, Collins Radio Co., Cedar Rapids, Iowa.
7‘ Weaver and Brown, **Crystal Lattice Filters for Trans-
mitting and Receiving,’”’ Part 1. June, 1951, QST.

‘The mechanical filter is shown here removed from its
MY X 1 X ‘%s-mch case. The filter proper_ consists of
the small disks in the center — each one is carefully
machined to the correct dimensions to give the proper
mechanical resonance.
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e If you have becn waiting for *‘some-
thing new’ in the sclectivity depart-
ment, here it is. By cascading accurately-
machined bits of mctal, bandpass filters
can be built in the i.f. range that ap-
proach in performance the straight-
sided ‘‘ideal,”> and this article describes
their operation and their advantages.
Unless you are a genius who has a more
practical solution to the problem of
crowded bands than the use of higher
selectivity, we’re sure you will want to
know something about this latest de-
velopment.

striction to convert the electrical signal to me-
chanical energy and vice versa. Three small metal
rods are used to connect together the resonant
disks of the filter section. The second disk from
each end connects to a transducer by means of
a small metal rod, and the two end disks are
secured to the transducer housings to serve as
supports for the filter scction.

Magnetostriction, which makes possible the
clectrical-to-mechanical and mechanical-to-elec-
trical transformation of encrgy in the transducers,
is a fairly well-known but rarely used phcnome-
non. When a highly magnetic substance such as
nickel is subjected to magnetic flux, the shape
and volume of the magnetic substance change.
The metal will elongate, twist, or bend. The
magnetostrictive transducer used at each end
of the mechanical filter consists of a small coil
of wire surrounding a nickel core. Application
of a 455-kc. signal (or whatever other frequency
the filter is designed for) to the input coil causes a
magnetostrictive action resulting in a mechanical
vibration of the nickel core. This 455-ke. me-
chanical vibration is transmitted through the
interconnecting metal rods to the mechanically-
resonant disks of the filter proper. Each disk is
mechanically driven by the preceding disk, so
that all of the disks vibrate at 455 ke. The last
resonant disk drives the core of the output trans-
ducer. Here the vibrations of the nickel core are
changed by magnetostriction into a varying
magnetic field. The output coil intercepts this
field and supplies a 455-ke. vutput voltage.

In order to avoid a frequency-doubling action
that would gencrate a mechanical cycle for each
electrical half-cycle, a small magnet in the
mounting above each transducer applies a mag-
netic bias to the nickel transducer core. The elec-
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irical pulses then add to or subtract o
from the magnetism that already exists, .
causing the filter elements toreproduce = -

the input cycle. There is no movement
in the mechanical filter except for the

10
imperceptible vibration of the internul

filter elements.
. The mechanically-resonant disks of
the filter proper have extremely low

n
o

losses at their resonant frequencics.
Kach disk has a () greater than 2000.

These high-¢) components exhibit char-
acteristics that make possible applica-

DAY

tion of the theory of lossless elements
to filter design. A mechanical filter can
be constructed for either narrow or

1

broad bandpass without sacrificing its
nearly rectangular selectivity curve.
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The relatively low Q of clectrical ele-
ments does not permit the design of

equivalent electrical filters. Typical
characteristics obtainable with mechan-
ical filters are shown in Fig. 1, with the
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selectivity curve of an if. amplifier
using nine tuned circuits (electrical
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elements) shown for comparison. The
transmission loss of 23 db. or so through
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the 3-kc. mechanical filter is made up
eusily by subsequent amplification by
vacuum tubes.

Once the mechanical filter has been con-
structed, it is enclosed in a hermetically-sealed
case and requires no further adjustment. Con-
nections to the input and output transducer coils
are brought out of the unit on fced-through
insulators whose edges are sealed to the case.

1
o

Using the Filter

A receiver using the 3-kc. mechanical filter in
its i.f. amplifier handles ditferently than one with
a conventional sclectivity characteristic. As the
receiver is tuned across the band, signals appear
and disappear with more than usual suddenness.
The straight-sided sclectivity curve makes the
band appear less crowded —such a curve is
easier to interpose between two signals without
responding to either of then.

Using a steep-sided 3-ke. bandwidth for 'phonce
reception is by no means standard procedure, and
it requires a bit of explanation. With a good con-
ventional i.f. curve, like the one obtained from
nine turned circuits and shown in Fig. 1, the
carrier frequency tust be tuned very close to
the center of the sclectivity curve. This is be-
cause the carrier level decreases as the receiver is
tuned off. As the signal is moved off the center of
the selectivity curve, the carrier level decreases
but one of the sidebands does not. This results in
too much sideband for the available carrier ampli-
tude and causes the distortion (overmodulation
at the detector) that always results when a re-
ceiver with a rounded selectivity curve is not
tuned “on the nose.” The only way to avoid this
distortion is to tune the receiver to the carrier
rather than to a sideband. This is the conven-
tional way to tune a recciver; however, when we
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Fig. 1 —— Selectivity at 455 kc. of two mechanical
filters of different bandwidths, shown for comparison
with the sclectivity obtainable with nine tuned circuits
at the same frequency. The narrower “skirts” and the
flat “top” of the mechanical filters account for their
superior performance in crowded amateur bands.

do this, we are splitting our available bandwidth
between {wo sidebands, although we need to re-
ceive only one. Therefore, if a receiver with a
conventional i.f. curve has a 3-ke. bandwidth
and is tuned to the carrier, as it must be for dis-
tortionless reception, it will respond to audio
frequencies up to about 1500 cycles — not to
3000 cycles as is sometimes assumed. To accept
side frequencies up to 3000 eycles, the carrier
must be sct off to one side, and distortion will
result, cxcept at very low percentages of modula-
tion. But the curve of the mechanical filter has a
flat top, and setting the carrier off to one side
does not substantially reduce its amplitude with
respect to the sideband. By keeping the carrier
inside of the flat-topped selectivity curve, we
can tune to cither sideband without introducing
the “overmodulation” type of distortion. Since
it is no longer necessary to split the available
bandwidth between two sidebands, we can pass
a given range of audio frequencies with a pass-
hand only half as wide as would be required with
a conventional i.f. selectivity curve. Since only
one sideband is needed for reception of a signal,
setting the carrier at onc edge of the passband
will still permit us to hear all of the audio fre-
quencies up to 3000 cycles, when the 3-ke. me-
chanical filter is used.

The 3-ke. filter is excellent for use in reception
of 8.8.b. signals, when used with a receiver of good
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A top view of part of the 75A-3 receiver, showing the
mechanical filter mounted to the right of the tuning
unit. Sockets arc provided for an additional Glter sec-
tion if desired. The shaft along the right-hand side of the
filter platform is a double shaft — the outer shaft per-
mits switching between the two filter units, and the
iuner shaft is the b.f.o. pitch control.

ascillator stability. It has the correct bandwidth
for 8.8.b. reception, although the 1-ke. filter can
be used when conditions require extreme sclec-
tivity. Under such conditions, the reinserted car-
rier (b.f.0.) i8 set about 300 cyveles outside the
i.f. passband, allowing an audio range of 300 to
1300 cycles to be received.

The good skirt selectivity of the mechanical
filter allows it to reject the carrier and one side-
band of an ordinary a.m. signal, thus converting
it to a s.8.b. signal in the receiver past the tilter.
The b.f.o. is then sct just outside the filter pass-
baud, to coincide with the frequency of the elimi-
nated carrier, for proper detection. This type of
s.8.b.~plus-exalted-carricr reeeption minimizes the
«tfects of selective fading and of certain types of
noise. Either the 3- or the 1-ke. filter can he used
in this application.

The Filter Applied to the Collins Z5A-3
Receiver

The amount of selectivity that is desirable in
4 communications receiver is a good subject for
debate. Most of us like a very selective receiver,
hut we also want faithful reproduction when
’phone signals are in the clear. Development of
the mechanical filter has solved this problem,
since to change the selectivity of a receiver using
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the filter it is only necessary to cut in a filter of
different bandwidth. The new Clollins 75A-3 re-
ceiver is supplied with a 3-kc. mechanical filter
and has plug-in provisions for the optional instal-
lation of a 1-ke. filter. The 3-ke. filter is idecally
suited for all types of ’phone reception including
3.8.b., and for exalted-carricr reception of regular
a.m. signals. Even the 1-ke. c.w. filter can be used
for 'phone reception, as described above. The
crystal filter is retained for phasing out hetero-
dynes.

The mechanical filter is not just an accessory,
but is an entirely new development in communi-
cations. It shows promise for use in many ap-
plications, including the simplification of single-
sideband transmitter cireuits. Presently, develop-
ment work is proceeding toward the production
of mechanical filters with higher and lower
operating frequencies und bandwidths as required
for special applications.

e Strays &

W4GJW, compiling the second edition of his
Directory of Physician and Dentist Amateur
Radio Operators, invites ham members of those
professions to write him requesting applications
for listing.

— e e

Philco TV receivers of 1951 and 1952 vintage
may be de-1TVd by means of anti-radiation shield
kits (Part No. 45-1783) now available. The kits
arc applicable to sets having the following power
and deflection chassis serials: A1, AP1, C1, C2,
(3, CP1, CR3, F2 and FR2. No holes nced be
bored and everything fits snugly; a high-pass
filter in the antenna lead at the tuner will clinch
the job. — WIATY

Silent Reps

IT 15 with deep regret that we record the
passing of these amateurs:

W1AJS, Lee Morehouse, Marbledale, Conn.
WIKWN, H. W. Featherstone, Berlin, Mass.
WI1QAR, Kenneth L. Sumner, East Hampden, Ale.
W1S8ZX, Arthur J. Heckbert, Lynn, Mass.
W1UD, Isaiah Creaser, Springfield, Mass.
W2AQF, John C. Tredwell, SBuffern, N. Y.
W2MO, Earl G. Ports, Livingston, N, J.
W2PLU, George ¥. Herman, Buffalo, N. Y.
WB3IBT, Stephen J. Zubrecky, Silver Spring, Md.
WNS3SLM, Lee S. Elfenbein, Erie, Penna.
W4JYR, Darrell A. Downard, Louisville, Ky.
ex-4KT, Jesus T. Pinero, San Juan, P. R.
W51QQ, Dr. John A. Strickland, Alice, Texas
W5WA, John McArthur, Moss Point, Miss.
W7EGYV, Ruben L. Johnson, Olympia, Wash.
ex-8AEZ, M. B. West, Lima, Ohio

WS8&ML, Frank M. Murphy, Cleveland, Ohio
W9GA, John Dodman, Chicago, 111.

WOMVE., N. Rex Scott, Anderson, Ind.
\WN9QAK, Welby E. Dahlman, New Lenox, Ill.
WOTTFV, Paul R. Clark, Riverdale, Ill.
WPVDG, Harry C. Young, Sikeston, Mo.
VE3BA, W. Mitchell, Brantford, Ontario
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W3HH’s 3-band VFO transmitter.
The high-voltage power supply. ie at-.
the left, and the low-voltage power
supply, along with the clamper tube,
is in the center behind the VFO box.
On top of the VFO box may be scen
the screw for adjusting the #lug of
I1. The final tank coils are soldered
directly to the tank condenser and
the contacts on the bandswitch. The
low-pass filter had been removed
when this photograph was made, but
it fits on the chassis in the right rear
corner.

A Self-Contained VFO Rig

50 Watts — 3 Bands in a Single Unit

BY GILBERT L. COUNTRYMAN,* W3HH

o Here is a neat looking bandswitching
rig that can be built at a reasonable cost.
Furthermore, W3HII has bad no trouble
from TVI on any of the four channels in
use in Washington. Using an 807 or 807TW
in the final, it delivers an output of 50
watts on 80, 40 or 20 and. with minor
modifications, can be operated also at
21 Me.

crystal exciter was described that did yeoman

service for several years.! When the rebuilding
urge developed sufficiently (aided by the advent
of TV and the need for more stability), the
chassis, panel, two power supplics and dial were
retained. Everything else was stripped clean and
a compact unit evolved that fully satisfied the
following requirements:

1) Bandswitching operation in the c.w. 20-,
10- and 80-meter bauds.

2) Reasonable output to permit use of the unit
as either a transmitter or as a driver for a high-
powered final amplifier.

3) Stable drift-free VFO control.

4) Rack construction to permit inclusion in a
relay rack or optional use on the operating table.

5) Complete elimination of BCI and TVI.

6) Fxcellent keying characteristics.

7) Operating convenience including terminals
to permit operation with relay control of the
entire station, and frequency setting without
putting a signal on the air.

* Capt., USN, BuShips Cude 806, Navy Dept., Wash-
ington, D. C.

! Countryman, “ A VFQ/Crystal Kxciter,”” QST, Nov.,
1948, p. 36,

IN the November, 1948, issue of QST a VFO/
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8) Simplicity of circuit for easc of construction
adjustment and maintenance.

(‘onsiderable time was spent in arriving at a
final design that was foolproof and that would in-
clude «l! of the above requirements. The new rig
is u job with two power supplies; a Clapp series-
tuned VFO, one isolation stage, one buffer-
doubler and an 807W or 807 final. The 807W is a
ruggedized version of the 807 and is an excellent
tube provided either fixed grid bias or clamper-
tube screen control is used. Otherwise, its service
life appears to be comparatively short. This rig
includes a c¢lamp tube which may be a 6V6, 6LS,
or 6Y6G. Right now the tube in the socket is an
old reliable 61.6. The circuit is shown in Fig. 1.

Complete TVI elimination has heen achieved.
The unit is constructed on 10 X 17 X 3-inch
steel chassis and an 834 X 19-inch steel rack
pancl. The meter, M 4, is enclosed in an alumi-
num shield box; another small sluminum shield
box contains the v.h.f. chokes, RF'C'7 and RIFCy,
as well a8 by-puass condensers, Co7 and Cog, in the
a.c. input line; and a simple low-pass filter in o
third aluminum box is included in the r.f. vutput
lead. An aluminum chassis bottom cover is in-
cluded. A few !4-inch holes drilled in it permit
ventilation, The sides and back are shielded with
a formed sheet of }{g-inch aluminum 614 inches
high bolted to the chassis sides and back. Lengths
of 4-inch aluminum angle, drilled and tapped,
permit a 10 X 17-inch aluminum top to complete
the shielding. The top has clusters of lf-inch
ventilation holes drilled over each vacuum tube,
and similar holes in the sides and back permit
complete ventilation and at the same time keep
the r.f. where it belongs.

In the photographs the shielding has been
removed for clarity, but the aluminum angle
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Fig. 1 — The circuit of the W3HH transmitter- exciter shows a4 6AK5 YFO and 6AG7 isolation stage operating
at 3.5 Me., a 6AG7 buffer-doubler that can be tuned to either 3.5 or 7 Me. by its tuning condenser, Cis, and an

807 fina] amplifier with coil switching in_the output circuit. By doubling frequency in the output stage, 14-Mec.
output is obtained. Two power supplies and a metering system are included.



across the panel top, to which the front of the top
shield bolts, is in place.

Operation is completely stable on all frequen-
cies without neutralization. When running full-
blast beside an RCA television receiver, there is
no indication of the signal on Channels 4, 5, 7, or
9, which are the channels in use locally.

Referring to the photographs, across the front,
left to right, are the milliammeter with a toggle
switch, S, below it to place the meter in the plate
circuit of either the buffer or the doubler stage,
the National ACN VFO dial, the bandswitch, Sy,
and the final-tank tuning control, Cs;. Below are
the a.c. off-on switch, Sy pilot light, I, the
VFO switch, S;, and the buffer-doubler tuning
control, Cs. A calibration card on the front panel
below the VFO dial shows the settings of the two
tuning condensers for the three hands. (The sct-
tings are approximate; actually the circuits must
be tuned to the dip in the plate meter.) The only
other operation necessary when changing bands
is to turn the bandswitch to the band desired, s
this switch selects the proper number of tank-coil
turns and the correct tap for proper loading of the
final. On the rear chassis apron are the a.c. line
terminals, VFO-control terminals for use if de-
sired, keying jack, J1, a jack into which a milliam-
meter may be plugged to read the grid current of
the 807 final, Jo, and the coaxial r.f. output
socket, J3.

For use on the operating table, a wooden cabi-
net wus constructed in which the rig with its
834 X 19-inch stecl rack panel just fits. If de-
sired, the rig can be removed from this cabinet
and inserted in the relay rack with the high-
powered final and associated components.

Circuit
Let's look over the circuits for a minute.
There is nothing unusual about the VFO, which

operates in the 80-meter band. A screen-grid
tube is used to give a measure of isolation in

addition to the isolation stage. The VFO coil,
Ly, is a National XR60 form, wound full of No. 26
cnameled wire. The combination of negative-
(C2) and zero-temperature (C1 and C'3) compen-
sating condensers shown in the wiring diagram
cuts the drift from a cold start down to where it is
less than the drift in the receiver used. The VFO
is completely enclosed in a separate 3 X 4 X 6-
inch steel box with the leads coming out the bot-~
tom and through the 17 X 10 X 3-inch main
chassis. The VFO coil is mounted so that the
slug-adjusting screw protrudes from the top of
the VFO box, making initial adjustments easy
and accurate. The usual care in building a VFO
must be taken. Make all wiring short and rigid.
You should be able to jar the operating table
without causing the slightest change in your note.
With the three-plate Hammarlund double-bear-
ing midget tuning condenser, C4, a 180-degrce
revolution of the dial covers from 3500 to 3800 ke.
If you wish to cover the entire band from 3500 to
4000 ke., use a five-plate midget condenser of the
same type. There will, of course, be some sacri-
fice of bandspread on the 20- and 40-meter bands.
If the rig is to be used only on c.w. the stated
coverage is to be preferred, because of the better
bandspread.-on 20 and 40.

The isolation stage is self-explanatory from the
wiring diagram. A piece of X4{-inch copper gas line
wus fastened with cable clamps and takes the r.f.
output wire from the VFO, where it comes
through the chassis, to a point about *; inch
from the grid-socket terminal of the 6AG7 isola-
tion stage.

The VFO and isolation stages are run at 105
volts, regulated, from a separate power supply.
A switch, Sy, in the panel is connected in the high-
voltage lead to the VFO and isolation stages.
This switch is paralleled by two terminals in the
rear chassis apron for connection to a control re-
lay or foot switch if desired. To set the VFO on a
received signal, it is only necessary to snap the

Cy — 15-ppfd. zero-temp. mica.

Ca — 27-upfd. negative- temp. mica

(C3— 27-pufd. zero-temp. mic

Cyq —~ 20-ppfd. variable (Hamma.rlund MC-20-S).
Cs, Cs — 0.001-4fd. silvered mica.

Cz, Cg — 100-uufd. zero-temp. mica.
Cs, Ci0, Cu, Ciz, Cu4, Cis, Ci7, Cio, C20— 0.01-pfd.

disk ccramie.

‘412, (As- 100-ppufd. mica.

(16 = 250-pufd. midget variable.

Clgp — |()U-pp.fd variable kBud CE-2004).

Caa — 0.01-ufd. 1000-volt mica.

Cog — 0.003-ufd. 1000 volt mica.

Cz4 — 0.0047-pfd. mica.

C25, C25 — 8-pfd. 450-volt electrolytic.

Caz, Cag —0. 1-pfd. 600-volt coaxial (Sprague).
Cay, Cao — 4-ufd. 600-volt, oil-filled.

R; — 47,000 obms, 14 watt.

Rz —- 0.1 megohm, }3 watt.

Rz, Rs — 300 ohms, 1 watt.

R4 — 47,000 ohms, 14 watt.

Re — 15 000 ohms, 2 watts.

Rz, Ry1, Rie — 50 ‘ohms, 1 watt.

Rs — 20,000 ohms, 25 watts,

Ro — 22,000 ohms, !4 watt,

Rio — 25,000 ohms, 25 watts.

Riz — 1500 ohms, 25 watts.

Riz — .2 megohm, 50 watts.
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L1 — National XR60 ceramic threaded l-inch diam.
form with iron slug, wound full of No. 26 wire.

1.2 — 25 turns, l-inch diam., 114 inches long (B & W
3015 anductor)

I.3 — 48 turns, l-inch diam., 3 inches long, tapped 11
turns from end connected to L¢ (B & W 3015
Miniductor)

L¢ — 24 turns, l-inch diam., 3 inches long; tapped 10
turns from *"cold™ end for Sza; tapped S turns
and 13 turns from “cold” end for Sag (B & W
3014 Miniductor).

Ls — 12:hy. 50-ma. filter choke.

L¢ — 12-hy. 200-ma. filter choke.

I1 — 6.3.volt dial lamp.

J1 — Open-circuit key jack.

J2 — Closed-circuit grid-current jack.

Ja — Coaxial socket.

MA; — 200 ma.

RFC;, RFCz, RFC3, RFC4, RFCg —- 2.5-mh. r.f. choke.

RFCs — 7-ph. r.f. choke (Ohmite L-SO)

RFC7, RFCs — 14-ph. choke (Ohmite Z-20).

S1, S4 — S.p.s.t. toggle switch.

S2 — Two-pole 3-position ceramic rotary switch,

Sg — D.p.d.t. toggle switch.

I't — Power transformer: 500 v. c.t., 50 ma.; 5 volts,
3 amp.

I's — Power transformer: 1200 v. c.t., 200 ma.; 5 volts,
3 amp.; 6.3 volts, 6 amp.
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VFO switch on (or press the foot switch if used)
and listen for the note in the recciver as the VFO
is tuned. This switch can also be used as a send-
receive switch in applications where the unit is
used us a transmitter or, if no external relay is
used, in those applications where the unit is
serving as an exciter.

The butfer-doubler is another 6AG7. The tank
coil, Ly, is a B & W 3015 Miniductor cut down to
25 turns. With the 250-pufd. midget surplus tun-
ing condenser, (i, it covers hoth 80 and 40
meters at about 10 degrees and YU degrees on the
dial, respectively. The lead from this tunk to the
¢rid of the 807W is also inserted in a short length
of copper yus line supported under the chassis by
cable clamps.

The buffer-doubler and final are keyed simul-
tancously. The VFO may be keyed if break-in
operation on the same frequency is desired,
but the author prefers to let the VFO run and
key a later stage or stages, since a keyed oscil-
lator does not readily permit shaping of the wave-
form. A final high-powered amplifier, if used,
should be biased to cut~off. An Ohmite Z-50
choke, RFCs, inserted in the keying lead under
the chagssis, removed the last vestige of a per-
sistent harmonic that fell in TV Chanuel 5 aund
way radiated for about 30 fect by the lead from
the rig to the key-

A 10-ufd. electrolytic condenser should be
connected across the key terminals for shaping,
unless a scparate vacuum-tube keyer is used.
With a v.t. keyer no additional shaping condenser
is necessury. A simple keyer was recently de-
scribed by the author.?

The milliammeter may be switched to the
plate circuits of either the buffer-doubler or the
final and is by-passed with a 0.005-pfd. mica
condenser, Cas. The jack in the grid circuit of the
807W, J, is located on the rear chassis apron.
1t is helpful to be able to check the grid current
of the final during initial adjustments or when
irouble-shouting, but once the rig is in operation
no meter is needed.

"The clamper tube keeps the 807W on an even
keel and its use is recommended. No by-passes in
the clamper tube circuit are necessary.

The final tank is made of two B & W one-inch-
diameter Miniductors. The 24-turn coil, Ls, is
mounted directly from the tuning-condenser
terminal to the bandswitch, parallel to the panel.
The 48-turn coil, L3, is switched in for 80)-meter
operation and is mounted from the bandswitch to
4 ceramic slund-off, at right angles to the other
coil. This arrangement reduces the length of the
leads to the taps on the coils. Incidentally, tap-
ping a turn of the 48-turn coil is easy if the two
adjacent turns are pushed down leaving the turn
to be tapped in the clear. At first it was feared
that the little Miniductors would heat up at 50
watts but no difficulty of any kind has.heen
experienced. The taps.on the eoils; as shown in
the wiring diangram, permit loading on all three
bands to 85 ma. Moving the 20- and 40-meter

? Countryman, “Vacuum-Tube Keying Simplified,”
Radio & Television News; Oct., 1951, p. 51.
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output taps one turn, and the 80-meter tap two
or three turns toward the “hot” end, increases
the loading to 100 ma. This output teuds to over-
drive the author’s 400-watt final, hence the taps
are located as shown in the diagram. For use as a
transmitter, the taps should be changed to give
full fifty watts input, 500 volts at 100 ma. There
is no change in the smooth operational character-
istics or keying.

Using the clamper tube, key down, the voltage
on the screen of the 807W is 240 volts at 13 ma.
With key up, the voltage drops to 28 and the
current increases to only 22 ma.— well within
the limits of the screen-dissipation rating. The
plate of the 6AG7 buffer-doubler runs at 220
volts and-its screen at 125 volts.

Since the aluminum shielding is perforated,
ventilation is no problem. The wooden cabinet
has holes drilled in the bottom, sides, and in the
top directly over the VFO tube, the 807W and
the 5R4GY rectificr. The wooden cabinet is
raised slightly from the operating desk by means
of four screw-on rubber fect. No excessive heating
has been experienced, even over extended periods
of operation.

TVI

After the rig has been completed and is operat-
ing smoothly, an absorption wavemeter covering
the f'V bands and using a 1-ma. indicator and
erystal rectifier should be used for checking
parasitics. A.c. lends and key leads should be
checked. Next, use a 50-watt bulb for dummy
load and check the output leads. The meter
pick-up coil should then be held adjacent to the
final tank coils (cauTion!). Tests must, of course,
be made on all thrce bands. If the slightest indi-
cation of harmouics on any TV band shows up, it
must be eliminated. A few Ohmite Z-50 or other
v.h.f. chokes and some ceramic disk condensers
in values from 100 gufd. to 0.01 wpfd. should be
tried in various places until the harmonics dis-
appeur. Then check everything again, sinee the
insertion of a choke or hy-pass may cause other
harmonics to appear. The wiring diagram shows
all the measures nceessary for complete TVI
climination, although different wiring arrange-
ments may require different treatment in the rig
vou build. Grounds and by-pass returns from
each tube should be made to the same point ad-
joining the tube on the chassis. A lug attached to
one of the screws holding the tube socket is
convenient,.

A Lysco Model 75 low-pass filter, as used in
their. Model 600 transmitter, is installed in the
r.f. lead from the bandswitch to the coaxial out-
put terminal. The cuse is ounly 6 inches long by
114 inches square. It is available separately aud
iz adequate. A simple filter can be eusily con-
structed by following directions contained in the
ARRL Handbook, if desired.

Some expense may be saved by using surplus
transformers, chokes, filter condensers, cte. Only
the best by-pass condensers, r.f. chokes and VFO
fixed condensers should be used, however.

(Continued on page 1%4)
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An 80- and 40-Meter Antenna System

for the Novice
Making Use of Flashlight Bulbs To Show Antenna Loading

BY LEWIS G. McCOY,* WI1ICP

® A hard job for any newcomer is to de-

‘cide upon an antenna system and then
find an antenna tuner to go with it. The
**package deal” prescented here gives him
the whole works, with an economical
approach that is hard to beat.

HE first big adventure confronting almost

any newly-licensed amateur is the business of

building that all-important first transmitter
and putting it into operation. But ask these same
newly-licensed amateurs what their most difficult
problem is during this period, and nine out of ten
will agree that it is knowing when the power is
getting into the antenna. Many of them will say
that they are not making contacts on the air, al-
though the plate meter shows that the final is
drawing current and everything secems to be
working

Obviously, some of this can he caused by un-
familiarity with operating techniques, but we
aren’t going to talk about that phase of amateur
radio. One of the purposes of this article is to
describe 2 simple mcans for insuring that the
power from the transmitter is on its way toward
the antenna. At the same time we'll tell you about
an antenna system you can use on 80 and 40
meters with practically no fuss or bother.

There are a number of different types of an~
tennas that can be made to work on 80 or 40
meters, as the A RRL Antenna Book or Handbook
antenna chapter will testify. And the more types
one heurs about, the harder it becomes to make
any decision about them! To eliminate the neces-
sity for decision, we will describe oue purticular
antenna, with information on two different lengths
of feed lines just to take care of varying eircum-
stances. The ultimate performance of any antenna
depends on factors such as height above ground,
surrounding objects and ground conductivity, to
name just a few. But one hasn’t very much cou-
trol over these factors, so the antenna must be
planned to fit the location.

The first step in any antenna planning is a
study of the location where the antenna will be
erected. Look for points on your (and your neigh-
bors’) houses to fasten the antenna ends, ulways
keeping in mind that the higher the antenna is,
the better it will work. Trees make convenient
tie points for antenna ends, and there are recom-
mended methods for suspending untennas from
" “*Technical Aesistant, QST
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trees given in the antenna chapter of the Hand-
book. Also given in the Handhonk are construction
details of masts and towers.

Don’t be discouraged if it is impossible to put
vour antenna up 50 or 60 feet in the air. It will
still do a fair job of radiating if as low as 20 feet.
Many ncwcomers also feel "that an antenna
won’t work unless it is straight. It will work best
when it is run straight but it will still do a fair job
of radiating if the ends are dropped down or bent
around corners.

In this cuse we are describing an antenna G7
feet long. The 67 feet is opened at the center and
fed with open-wire line. Most of the books on
antennas recommend using an antenna 133 feet
long for 80 meters. But, while the longer length is
preferred, 67 feet will radiate almost as well.
What is more important, it will fit many locations
better than 133 fect would.

The best feed line for our purposes is “open-
wire” line. Open-wire line is made of two wires
supported a fixed distance upart by insulated
‘“‘spacers.” Becuuse it is mostly air-insulated, it
has low losses. Since the advent ol television,
several manufacturers produce a low-cost open-
wire line that is readily available for less than five
cents a foot. ‘This line costs much lcss than any
home-built feeders and saves the work of building
your own.

There are two choices of feeder lengths for this
antenna system, 33 or 66 feet. If your shack is in

A top view of the antenna coupler for the 80- aud 40-
meter antenna system. The autenna terminale are on the
left and the coax input jack on the right. The light bulbs
for indicating fceder current are insulated from the
chassis by rubber grommets.
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the attic or close to the antenna, the 33-foot
length will be best. For basement locations or
longer runs, the 66-foot length will fill the bill.
Plan your antenna location so the feeders will end
up right at the antenna coupler. Some slack can be
taken up by the way in which the feed line is
hung betwecn antenna and shack.

Three insulators are needed for the antenna,
one for each end and one for the center. There are

e 67" {

~ e

WO

Fig. I — 'I'hc 80- and 40-meter antenna eystem uses a
67-foot antenna fed at the center by a 33- or 66-foot
length of open-wire feed line.

several different types of insulators, such as
ceramic, glass and Pyrex, and any of these are
suitable. The cheapest kind are the ten-cent store
glass type receiving insulators. These will work
just as well as the expensive kind. The antenna
wire size can be any that is strong enough to sup-
port, its own weight and that of the feed line.
No. 14 or 12 enameled is the most commonly used
wire. Stranded copper receiving type is also
suitable. ‘“Copperweld”’ und hard-drawn copper
ure the strongest.

Two 34-foot lengths of wire are cut for the an-
tenna, allowing the extra 6 inches for the loops

SERIES PARALLEL

Fig. 2 -- The terms “series” and “parallel” are uscd to
describe the connections of the cuil and the tuning con-
denser. The feed line connects at the points shown as
arrowheads.

through the insulators. The antenna drawing,
Fig. 2, shows the layout of the antenna and feed-
ers. The ends of the antenna are run through the
insulators and twisted around themselves. These
ends can be soldered for a strong mechanical con-
nection. The center ends of the antenna are
cleaned and looped through the center insulator.
To insure good mechanical rigidity and electrical
contact, the respective feeder wires are also run
through the insulator, wound around the autenna
wire, and soldered. i

The antenna is then raised to its permanent
location and the fced line run to the transmitter.
The feed line should come away from the an-
tenna at as close to a right angle as possible.
There are several approved methods of bringing
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the feed line into the shack, and the untenna
chapter of the Handbook should be studied to
choose the best system for your location. Most
shacks are near a window, and one simple way of
bringing in the feed line is to mount two feed-
through insulators in a board held down by the
window. For lightning protection, u double-pole
double-throw knife switch is mounted where the
feeders enter the building. Two of the contacts of
the switch are connected by heavy wire to
metal stake driven in the ground. The feeders
coming from the antenna are attached to the
center switch blades and the feeders to the trans-
mitter to the other two switch contacts. When
the antenna is not in use, the switch is thrown to

AY
o l
SERIES iPARALLEL

Sia

ANTENNA

Fig. 3 — Circuit diagram of the antenna coupler to
be used with the 80- and 40-meter antenna system.

Cy =—200-ppfd. variable (Millen 19200).

L1 —26 turngs No. 22 enam., 1}4-inch diam., space-
wound (National XR-4 coil form).

[.2 -~ 4 turns No. 26 d.c.c. interwound at center of Li.

I — Flaghlight lamps. See text.

J1 =~ Coaxial input jack (Amphenol 83-1R).

S1 — D.p.d.t. wafer switch (CRL C ).

the grounded contacts, thus giving positive pro-
tection.

An antenna coupler is used to couple the out-
put of the transmitter to the feed line. The an-
tenna coupler shown in Fig. 3 gives either “se-
ries” or “parallel” tuning, depending on the
position of Si. The expressions ‘series-” and
“parallel-tuning” describe how the coil and con-
denser are.connected. The end of the feed line at
the transmitter looks like a high or low resistance,
depending upon the electrical lengths of the feed
line and the antenna. Fig. 3 shows both a series
and a parallel circuit, the two types of circuits
needed for our purposes. A low-resistance load
couples easiest with a series-tuned circuit, while a
parallel circuit makes it easier to couple a high-
resistance load.

If you choose to use 66-foot feeders for your
antenna, you will use series tuning on both 80
and 40 meters. It won't be necessary to have the
switch in the antenna coupler for this length of
feeders. For 33-foot feeders, series tuning is used
on 80 meters and parallel tuning on 40.
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Battom view of the coupler
showing the placement of parts.

¢

The coupler is built on & 7 X § X 3-inch alu-
minum chassis. As can be scen from the photo-
graph of the top, L; and L2 are wound on a plug-in
coil form and the socket for L; is mounted in the
exact center of the chassis. The back view shows
the antenna terminals and the coax input jack.
Three flashlight lamp sockets are mounted on the
chassis and insulated with rubber grommets.
The. bottom view shows ('; mounted on an in-
sulated bracket so that hoth the stator and the
rotor arc free from ground. An insulated shaft
coupling is used to isolate the rotor shaft from
the chassis. Sia and S;g, the d.p.d.t. switch, is
mounted on the right.

Ly is wound with No. 22 cnameled wire spaced
the wire diameter. The easiest methed of winding
the coil is to first drill two holes for L, spaced 114
inches apurt. I'wo additional holes for L, are
then drilled 14 inch apart at the center of the Ly
holes. Eleven feet of No. 22 wire is needed for the
26 turns of Li. The ends of the wire are scraped
clean of enamel and one end is run through a hole
in the coil form and soldered into one of the base
plugs. The other end of the wire is clamped in o
vise or wrapped around a nail in the wall. Pull
the wire taut, and then wind the coil while walk-
ing toward the anchor point. Maintain tension so
that the turns are wound tightly onto the form.
The end of the wire is then run into one of the
coil base plugs and soldered, keeping the turns as
tight us possible. Use soldering paste to insure a
good solder job. Another piece of No. 22 wire is
wound between the turns of L; and then un-
wound, to give the proper spacing. Then give the
coil a coat of dope. After the dope has dried, Ly is
wound on at the center. L; has sufficient range to
cover both the 80- and 40-meter bands, so this
one coil is enough.

Operation

The transmitter is hooked up to the coupler
with a piece of 72-ohm coax cable, which can be
any length needed for convenient placement of
the coupler. For powers up to a few hundred
watts, RG-59/U coux cable will work well. A
supply of light bulbs is nceded for the power in-
dicators in the coupler. Three No. 40, 6- to 8-volt,
150-milliampere brown-bead, and three No. 48
2-volt, 60-milliampere pink-bead, will be enough
for a start. The three No. 40 bulbs are screwed
into the sockets on the coupler and the rig turned
on. The coupler and the tinal of the transmitter
are tuned to resonance, as indicated by the bulbs
lighting up and the dipping of the amplifier plate
meter. If the bulbs fail to light, they should be
unscrewed, one at a time, until there is an indica-
tion of power going into the feeders. It may be
necessary to put in the No. 48 bulbs for indica-
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tion, as the less sensitive No. 40 bulbs won't
light under some conditions. Once @ combination
of bulbs is obtained where there is an indication,
it is simply a matter of tuning the coupler and rig
for maximum brilliance of the hulbs. The brighter
the bulbs become, the more power goes to the
antenna. A few spare bulbs should be kept on hand
for replacement, s a burned-out bulb would lewve
an open cireuit in the feed line,

this month

25 Years Ago ‘}

February 1928

. . . Itisstressed editorially by ARRL Secretary Warner
that, although the recent Conference did not bestow the
widest privileges desired, here at last is the first concrete
official international recognition of our hobby.

. Clark C. Rodimon’s ‘‘MacMillan and Party in
Labrador'' gives information on the latest cruise of the Bowm-
doin — the Rawson-MacMillan Field Museum Expedition
- with Cliff Himoe, 11K, operating onboard radio gear.

. Ross A. Hull dwells upon the ascendance of inter-
national amateur radiotelephone communication as em-
bodied in the propagation possibilities of our newly-upened
20-meter ‘phone band.

. In the Experimenters' Section are details on the
a- meter equipment of 9EHT, Lawrence, Kansas, featuring
the reflector antenna which has enabled 9EHT to be heard
on that band in San Diego, Culifornia.

. . . Far the second of their series of articles on the design
of filters and filter components, D. E. Replogle and James
Millen furnish an analysis of * The Final Capacity in a Two-
Section Low-Frequency Filter.'

. . . Neon lamps as convenient indicators for ham work
are the subject of an article by F. 8. Huddy, 11I-1ZS-7SW,
while Ralph B. Mason provides valuable data in *“The
Shielding Efficiency of Metals.”

. Don C. Wallace und QST Technical kditor Robert
8. Kruse collaborate to tell of interesting circuits and gear
used at 6AM, the former's widely-worked Long Beach, Cali-
fornia, station.

. Correspondence reveals mixed reactions regarding
C uuference decisions . . . 1BI'T leads BPL with 503 traf-
fic points . . . WAC cerﬁﬁcates issued now total 117 . . .
work on the new 10-meter band is eagerly anticipated.
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Practical Adjustment of the Gamma Match
Feeding the ‘‘Plumber’s Delight’’ with Coax

BY WARREN H. DAVIS,* W6IBD

¢ Although many articles have been writ-
ten on the subject of parasitic-heam
adjustment, there are still many who are
puzzled as to the relative importance of
the various factors involved in attaining
optimum performance. But no matter
how much you have studied the subject,
we believe that you will find the ex-
periences of WG6IBD, in feeding the
plumber’s-delight type 3-clement beam
with coax cable, most intercsting.

itself. Therefore, it is not my intention to

present anything sensational for the beam
1 am about to describe, but I would like to state
that it works as well as any beam it has ever
competed against. I use the word “competed”
because there is no other way really to check
an antenna if you are a DX man.

The competition in this case was supplied by
sume of our better known local stations, namely:
W6FSJ, 3 elements, 50 feet high; W6ENV, 3
elements, 65 feet high; W6SN, 3 elements, 65
feet high; and W6CYT, 3 elements, 60 feet high.
Of these four stations mentioned, two are very
active in DX contests and three of them have
worked more than 210 countries. They are all
very rough in any dogfight.

In the recent DX contest, most of these gentle-
men waited for me to finish, then they took their
respective turns. Upon occasion I, too, would
wait for them, but not too often. Now, considering
that we all run about the same power, all live
within a fifteen-mile radius, and all think we are
the world’s best DX operators, the obvious con-
clusion is that our beams, for all practical pur-
poses, work equally well. Therefore, the only
claim that I can make for my beam is that it is
the easiest to build, which I consider a prime
fauetor to be considered by any ham.

!RTICLES on antennas are as old as ham radio

Feed System

The part of the beam that usually is the
worst to build and to make work i8 the feed
system and the matching device or driven ele-
ment. Two of the above-mentioned rascals use
one method of feed system and matching, and
the other two use another. W6FSJ and W6CYI
use folded dipoles and two pieces of RG-8/U to
feed them. W6ENV and W6SN both use split
driven elements. WOENV uses a single piece
of RG-8/U to feed his, and W6SN uses a quarter-
wave matching section, then 600-ohm line.

#1054 Broxton, Los Angeles 24, Calif.
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Well, I ask you, which is the casiest type
of line to feed into the modern well-shielded TVI-
free final amplifier? Naturally, anyone in his
right mind would choose a single piece of ¢oax.
WOENYV, Andy Elsner, took the honors here —
that is what he uses.

Several months ago when [ decided to build
this beam, that was what I deeided to use.
Andy assured me that he had never experienced
any trouble with unbalance, und he thought it
was great. However, I did not like to think of the
reasonably difficult problems of attaching a split
driven element to the 214-inch syuare aluminum
boom that I proudly possessed. Moreover, 1 did
not wish to detunc the parasitic elements of my
heant to raise the center impedance to meet that
of 52-ohm coax, although this in itself will not
hurt the operation of a beam if the correct spac-
ing is used. By the way, I am glad I added that
last statement; it should get me off the hook for
implying that Andy's beam is a mess.

A plastic fruit-juice container makes a good weather
protector for the variable condenser.

The next step was to decide what type of
match could be used to feed a picce of 52-ohm
coax into a plumber’s-delight type of beam. A
plumber’s-delight was decided upon hecause
there was no question in my mind that this was
the easiest to build. However, feeding a beam of
this type with coax line presents a few problems,
such as balanced feed, obtaining a low standing-
wave ratio, and the actual mechanics of obtain-
ing these desirable features. There was one other
feature that 1 desired in this beam. It was that®
the beam must be resonant in the 14-Me. band.
This is not a prime factor for good operation of
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the beam itself, although it should be reasonably
close to resonance. But it is.necessary for a low
standing-wave ratio and good coax efficiency.

The obvious choice for my beuwn was a gamma
match. This, with a few refinements, is what 1
have used. A few articles have appeared on this
type of match but they scem to present no details
of how they should be tuned, nor do they tell
the performance data on a beam using this match,
such as what is the bandwidth of the usable
standing-wave ratio. When running high power
into RG-8/U that has a low-pass filter in_it,
the s.w.r. should not be over certain limits.
Therefore, I decided to run some experiments
with a gamma match and sce just how good it
really was.

Element Spacing ©

Some months hefore all of this brain work
started, my child bride and myself had rented a
house only 300 yards tfrom WG6SN. This, in itself,
was a migtake, but it was the only habitation
available at the time. The house did not come
equipped with poles for antennas, but it was
owned by a lady who said that I could put up
one small pole for my wireless if I would promise
to remove it when leaving. This promise was very
glibly given and in we moved.

Immediately after this cvent,.my beam was
attached to a picece of pipe, and placed in a
vent pipe on top of the house where it was ap-
proximately 25 feet above the ground, but could
atill be reached when standing on the roof of the
second story. This was, of course, an ideal place
to tinker with the beam and its matching device.

If you will refer to the diagram of Fig. 1,

you will sce that the beam has a 22-foot boom.

and that the reflector is spaced closer than the
director. I do not believe that this is any better
than when the reverse is true, as in most heams,
but the center impedance of a beam is slightly
higher when the director is spaced farther than
the reflector. The spacing of this beam is approxi-
mately R-0.15 and D-0.2.

In spite of the volumes written on beam spac-
ings, if a beam is resonant in the band where you
wish it to work, the director is tuned to u fre-
quency higher thaun that of the driven element,
the reflector is tuned to w lower frequency, and
the beam is fed properly, it will in all probability
get out as well as any other beam with the same
number of elements at the same height, regardless
of spacing. However, beams with wider spacing
do have a higher impedance and slightly better
bandwidth, so I tricd to go down the middle of
the road so far as boom length goes.

Adjustment of Gamma Maich

After erecting the beam on its pipe in the roof,
I grounded the braid of the coax to the boom,
directly under the center of the driven element
and conneccted the center wire to a piece of
aluminum tubing that ran out under the driven
element about four fect. The end of this small
picce of tubing was then connected to the upper
tubing by a brass clamp that could slide back
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and forth ta vary the point of attachment for the
gamma mateh. The driven element at this point
was 214 inches in diameter and the gamma
match was I inch in diamecter, and spaced ap-
proximately 5 inches from the element.

After considerable checking with my trusty
coax-line standing-wave indicator in the line,

L DIREGTOR”
e -] 32" 1
10' | +—2/"' SQUARE
& APPROX| ALUMINUM BOOM
N
[oN : START WITH 33' 6"——»
| | -oRiveN ELemenT ’]

OUTER CONDUCTOR } .IGAMMA MATCH WIRE
X 0

FASTENED Toi% X35
RG8/U IIZ' \INNER CONDUCTOR
APPROX| TO CONDENSER

[!7 ¥

35" (0" {
REFLEGTOR-,

Fig. 1-—Sketch of W6IBD’s *plumber’s-delight’
heam antenna with dimensions for the 14-Mc. band. The
use of the variable condenser is discussed in the text.

at long last I discovered what .others before
me had Jearned — it won’t work; that is, the
standing-wave ratio cannot be made low enough
at the resonant point of the beam. This is prob-
ably true because it is very difficult to get the
correct ratio of tubing size to spacing between
the matehing system and the driven element,
plus the fact that the point ut which the gamma.
match is attached to. the element is critical if
there is reactance. And, believe me, there is.

Therefore, the next step was to put.a variable
capacitor in series with the center wire of the
coax and the gamma match. This was better,
but not quite as good as I had expected. I could
get the standing-wave ratio down quite low, but
the beam wus resonant outside of the bund; and
when I changed the length of the driven clement
of the gamma match to pull the resonant point
back into the band, the standing-wave ratio was
again kaput. This got to be very tiring, so 1 tore
off the tubing that made up the ganmma match
and replaced it with a picce ot No. [0 wire. This
piece of wire merely looped from the capacitor
up to the driven element and was attached to o
point approximately 35 inches from the center of
same. Immediately things began to get better.
The s.w.r. was now 2/1 at 13.5 Me. and dropped
as I approached the center of the baud, rising
again to about 3/1 at 14.3 Me. The picce of wire I
used between the condenser and gamma tap was
about 33 inches long. The length of this wire has
an influence on the tapping point, so if the length
is changed, 2 different tapping point must be
used.

By the way, the condenser being used was a
120-uptd. variable with l4-inch spacing. This
was considered adequate to tune out the reactance
of the gamma match and, since it was located at
a low-voltage point, the spacing should be enough.
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We found we were correct on both uccounts.

(Once the wire was installed and the s.w.r.
found to be as stated above, I decided to make
the beam resonant in the middle of the band
and to make the s.w.r. as low as possible. Actually,
all that T did was to shorten the driven element a
bit on cach side, then, keeping my eye on the s.w.r.
meter, I tuned the capacitor and the needle
dropped almost to zero. This was the equivalent
of about 1.4/1 s.w.r. A serics of meusurements
was then taken from about 13.5 Me. to 14.4 Me.
‘The point of lowest s.w.r. was found to be at
14.150 Mec., and the s.w.r. at this point was as
near to 1/1 as anyone could ever hope to get a
beam. This is also the resonant point of the beam,
and this resonant point is always found at the
point of lowest s.w.r., regardless of what the s.w.r.
may be.

\When checking the bandwidth of the beam,
it was learned that it was 2/1 at 13.990 Me.
_ moving downward to its low point at 14150
Me. and then moving upward to 2/1 at 14.450
Mec. The low point, as stated before, was about
1.1 to 1. There is no question that a folded dipole
would be better, but think of the extra work
involved in construction, to say nothing of the
fact that two wires are necessary to feed it.

What ubout thc losses at 2/1 s.w.r.? Well,
at 14 Me., which is where s.w.r. is almost, but
not quite, that amount, the loss in the linc using
100 feet of RG-8/U is 0.75 db. This I refuse to
worry about.

Element Length

The next month was spent in changing the
lengths of the various elements to see if I could
raise the gain, or perhaps improve the front-to-
buck ratio. This latter could be done, but the
forward gain always remained about the same,
30 long as the reflector and the direetor were not
detuned too far from the frequency of the driven
element. Incidentally, after each adjustment of
the elements, it wuas only necessary to change
the length of the driven clement slightly one way
or the other and to touch up the condenser on
the beam, and the antenna would be back in the
band with the s.w.r. back to normal.

I also tried moving the point of attachment
of the gamma match to the beam back and
forth. This would make a difference in the s.w.r.
and the resonant point of the beam, but not as
much as I had expected. I finally left it at 35
inches.

By this time I was sick and tired of spending
half of my waking hours on the roof, so the
director was set, at 14.3 Mec. and the reflector at
14 Mec. The s.w.r. indicator was inserted in the
line about 15 feet from the beam. After checking
the s.w.r., the beam was found to be resonant at
about 14.3 Mec. I merely lengthened the driven
element an inch or so un each side, trimmed up
the condenser while watching the meter, and —
presto! — we were back in the middle of the band
with the previously-mentioned excellent s.w.r.

Feeling that it was nccessary to keep our
gentle Los Angeles rains off my precious con-
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denser, I mounted it upside down in a plastic
fruit-juice container that was mounted on the
side of the boom just under the driven element.
This did the trick; the job was done. The sad
part of this entire affair was that after weeks of
fooling around with this beam, my final results
were the same ns the ones [ had iu the beginning.

Summary

In eonclusion, let me say that this match
can be attached to any beam that has an un-
broken driven e¢lement. The director and the
reficctor should be set by the charts in the ARRL
Handbook, They may be tuned, if you wish, but
it is yvour time that is being wasted, not mine.
The driven element should be set initially for the
center of the band by the chart in the Handbook
and the gamma match, consisting of a condenser
and a picee of No. 10 wire, attached to the driven
element. This point of attachment is about 35
inches from the center of same. A section of 52-
ohm coax, with the s.w.r. indicator inserted in it,
should be uttached to the beam; the braid is
grounded to the center of the boom directly un-
der the center of the driven element, and the
center wire of the coax is attached to oue side
of the capacitor. A VFO should be fed into the
coux. Set the frequency in the middle of the
band and adjust the capacitor to give the lowest
s.w.r. Then, run a series of checks across the
band to find the resonant point of the beam. If
that point is not where you want it, either
lengthen or shorten the driven element. Leave
the parasitic clements as they are. If a complete
null cannot bhe obtained, it may be necessary to
change the point of attachment on the driven
clement slightly. This should do it; you are now
in business.

The photograph shows how the match and its
plastic container looks on my beam. This partic-
ular set-up will take a kw. of 'phone and several
on c.w.

By the way, iu spite of the fact that I had the
highest score on 14 Me. in the Southern California
area, I was severely thrashed by WOGBAX in
Northern California during the last DX con-
test. Believe me, if Opie would only move south
to this land of half-hour ISuropean openings [
would fix his wagon.

Oh yes, my beam is now on a small pole 57 feet
high, and my landlady is really flabbergasted!

— Suggested by WOYMZ
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Low-Voltage Filament Supplies

A D.C. Source for Battery-Tube Filaments

BY E. J. GAUSS,* WgEOS

XPERIMENTAL work by the ham, with tubes
designed for dry-battery operation, often is
hampered by the prohibitive cost of the

batteries. If such equipment has been built and
is ready to test, it is disconcerting to find that the
batteries have run down. A trip to the store is
then necessary before work can be resumed. Any-
one who has serviced or experimented with cir-
cuits using filament-type tubes reulizes the con-
venience and saving of some sort of a stable low-
voltage supply that can be plugged into the power
lines.

Most battery tubes are designed to work at
1.4 volts and a supply capable of providing an
ampere should be sufficient for most work, since
battery-tube filaments usually take only 50 or
100 ma. This, of course, must be pure d.c. to
eliminate hum.

Rectifier

The logical choice of a rectifier to supply
a few volts output at about an ampere-is the
copper-sulfide magnesium type. These units are
small in size, and have a break-down_ potential
of 4.0 volts per section. However, most units
tend to heal if the damage done by surge voltages
i8 not too severe. Such rectifiers are commercially
available as they have found extensive use in
commercial battery eliminators and pin-ball ma-
chines. The internal resistance is appreciable in
the forward direction, and allowance must be
made for the voltage drop. A satisfactory design
supplying about 2 volts into a filter would consist
of a bridge rectifier and a transformer supplying
about 3 volts, the rectifier and the filter dropping
the output to the desired 1.4 volts. This is shown
in Fig. 1.

Transformer

The most satisfactory transformer commer-
cially available for this circuit is a 6.3-volt center-
tapped heater transformer. By using ouly half
of the secondary 3.15 volts is obtained. If a
more flexible system is desired, a transformer

* Blacker House, Culifornia Institute of Technology,
Pasadena 4, Calif.

Fig. 1 — Circuit of a .4-volt 1-am- T

e Have you ever put off working with
one-volt tubes because of the high cost
of filament batterics? Here is a unit that
can be substituted, thus reserving the
batteries for field work only.

should be wound giving steps of 0.2 volt from
2.8 to 3.6. A universal output transformer might
be usable with the plate winding going to the
power line and the rectifier operating from the
'speaker winding, although the experimenter
should check its voltages before using.

Filter

For the current involved, large values of in-
ductance in the filter become impractical. There-
fore, much of the filtering is done by the con-
densers which are available in values on the order
of 2000 pfd. with a voltage rating of 3 volts,
which is adequate. To secure sufficient filtering,
a two-section choke-input filter is advised. The
choke-input design is preferred, as it gives longer
rectifier life. The input choke, L, need have a
value of only a few hundredths of a henry. The
second-section choke, Lsg, is less important with
respect to rectifier life and can be the same as Ly
or even may be replaced by a one-ohm resistor,
Ry. In this case, it may be convenient to use a
rheostat to provide a means of adjusting the
output voltage.

Choke Construction

The chokes are not difficult to make. Many
cheap output transformers and chokes have cores
similar to that in Fig. 2A [p. 128]. Almost any
core will do; the design given being a minimum
size for cconomy of space. Even a solenoid wound
on the core obtained from a burned-out auto-
mobile spark coil (Fig. 2B) will work. The re-
quired gap in the design of Fig. 2A is made with
use of a file card. Such cards have a thickness of
about 0.01 inch, while imperfections in the core
provide for the additional 0.005 inch. Although

(Continued on page 1£8)

=" R,

pere d.c. filament supply.
C1, C2 —2000-pfd. 3-volt clectro-
lytic.

1usy.
Ry — See text. AC

L1, Lz — Filter choke (see text).

31 — Power switch.

Ti — Center-tapped  6.3-volt fila-
ment transformer (one half of see- 5,
oundary used).
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78 AND 20 'PHONE “CLASS A"
REQUIREMENTS BEING DROPPED

On December 23rd, in what might be consid-
ered a Christmas present for (ieneral and Condi-
tional Class licensces, the Federal Communica-
tions Commission umended the amateur rules,
effective February 18, 1953, to eliminate the re-
quirement of an Advanced or Extra Class license
as u condition to operation in 3800-4000 ke. und
14,200-14,300 ke. with voice emission. Thus, on
und after February 18th, all amateurs except
Novices and Techniciuns may use voice in those
bands.

As of the first of the year the Clommission
discontinued examinations for the Advanced
(’lass license. Under the regulations as amended
all amateur privileges will be equally available
to licensees of Gencral, Conditional, Advauced
und Amateur Extra classes.

The text of the Commission’s release is as fol-
lows:

Before the

FEDERAL COMMUNICATIONS COMMISSION
Washington 28, D. C.

In the Matter of FCC 52-1632

Amendment to Part 12 with respect to 83737
special radiotelephone operating

privileges presently granted only to Docket
holders of the Advanced and Extra No. 10173

(lasses of amateur opurator licenses.

REPORT AND ORDER

The Commission heretofore, on April 26, 1952, published
a Notice of Proposed Rule Making (17 F. R. 3754) to amend
existing rules, which provide that only radio amateurs
holding un Advanced or Extra class amateur operator
license may utilize radiotelephone emissions while operating
in the frequency bands 3800-4000 and 14,200-14,300 ke, so
that holders of General and Conditional class licenses may
likewise utilize radiotelephone emissions in these frequency
bands. This opurator restriction was imposed, originally,
some twenty years ago as a precaution against possible
interference to radio services other than amateur and
among amateurs, to reduce interference through faulty
operation of radiotelephone transmitters by unskilled per-
sons. Written comments concerning the proposed amend-
ments were received from nearly 300 individual amateurs
and local amateur clubs and from two national organ-
izations.

Comments in favor of the proposed amendments were to
the effect that larger numbers of amateur operators would
be available for emergency network operation and civil
defense work than are now available should the proposed
rules be adopted. The comments ulso indicated that the
need for denying persons, who hold a conditional or general
class operator license, the privilege of utilizing radiotele-
phone emissions in the frequency bands 3800-4000 and
14,200-14,300 kc as an anti-interference measure no longer
exista.

Comments in opposition to the proposed rules alleged that
elimination of restrictions with respect to classes of operators
who may utilize radiotelephone emissions in the frequency
bands in question would reduce incentive for amateurs
to progress from lower to higher grade licenses and result in
over-all lowering of amateur standards of technical knowl-
edge; that the frequency bands in question are already
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over-crowded and to permit additional persons to aperate
in them could be expected to result in use of excessive power
and out-of-band operation. Rules, recently put into effect
in long range planning, provide for discontinuing the issue
of new Advanced class operator licenses after December 31,
1952, thus leaving the Extra class operatcr license as the
next step above the (iencral class license. One comment was
that the Commission should nullify these rules and maintain
the Advanced class license us a logical step between the
Ciencral and Extra licenses. Disparity between the require-
ments for the General and Extra class license was given as
a reason for this suggestion. It was further suggested that,
in view of certain pending rule-making proceedings (Dockets
10073 and 10188), which contcmplate providing additional
space for voice operation in the frequency bands 7 and 21
Me., adoption of the rules proposed in this proceeding is
unnecessary.

Proposals in Dockets 10073 and 10188 have not yet been
adopted and, if adopted, could not be considered to affect
this proceeding except that to provide additional frequency
space in the 7 and 21 Mc bands, for voice emission, posgibly,
would relieve, to some cxtent, congestion in the frequency
bands under consideration.

Study of all the commenta received leads to the conclusion
that the objections to the new rules are based, largely, upon
sentiment and the desire for continuation of personal
privilege rather than upon any technical or practical
considerations. The suggestion that adoption of these rules
would reduce incentive to progress from the Cieunvral or
Conditional to & higher cluss license (the Extra) is merely
conjectural. The Extra Class license signifies that the holder
is a pioneer in the field of amateur radio or that he has
attained a code speed of at least 20 words a minute and
passed an examination in advanced amateur technique, or
both. That this in and of itself affords real incentive for
obtaining the Extra Class license is evidenced by the fuct
that over 1,000 Extra Class licenses have heen issued since
January 1, 1952. Nor 18 a lowering of over-all amateur
technical knowledge expected to result. On the contrary,
it is believed that to make the fréequency bands 3800-4000
and 14,200-14,300 kc available to all classes of operators,
except the Novice and Techniciun, would encourage in-
crease in technical skill on the part of Generul and Condi-
tional Class operators desiring to communicate proficiently
in these bands. As to the suggestion that the proposed
elimination of restrictitns would increase cungestion in the
frequency bands under consideration, the (ommission
realizes that these hands are already crowded, but the addi-
tional man-power which would become available for
emergency and for civil defense operation from eliminating
operator restrictions as contemplated by these rules would
wore than compensate for any inconvenience to operators
which might result in the frequency bands under considera-
tion. The technical knowledge and skill of the average
amateur has been demonstrated to be such that the dis-
tinction between classes of operators as a means of reducing
the probability of interference resulting from the use of
telephony in two bands, for which the distinction was
originally imposed, is no longer justified. Also it is believed
that the reduction of congestion in particuiar amateur bands
by means of such discrimination is not appropriate.

The proposed amendments may be adopted pursuant to
the provisions of Sections 4(i) and 303(b), (1), and (r) of the
(‘ommunications Act of 1934, as amended.

In view of the foregoing, it is ORDERED, This 23rd day
of December 1952, that Sections 12.23(c) and 12.111(a)(2)
(ii) and 12.111(a)(4) of Part 12, *‘ Rules Governing Amateur
Radio Service’’, ARE AMENDED to read as
tollows:

SECTION 12.23(c) General and Conditional Classes.
All authorized amateur privileges,

SECTION 1£.111(a)(i7). 3800 to 4000 k¢, using
type A3 emission and narrow band frequency or
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phase modulation for radiotelephony, to those
stutions located within the continental limits of the
United States, the Territories of Alaska and Hawaii,
Puerto Rico, the Virgin Islands, and all United
States possessions lying west of the Territory of
Hawalii to 170° west longitude.

SECTION 12.111(a)(4). 14,000-14,350 ke, using
type Al cmission and, on frequencies 14,200 to
14,300 ke, type A3 cmission and narrow band
frequency or phase modulation for radiotelephoriy.

IT IS FURTHER ORDERED, That the foregoing
amendments shall become effective on the 18th day of
February, 1953.

FEDERAL COMMUNICATIONS COMMISSION
T. J. SLowie

Released: December 29, 1952 Secretary

40-METER 'PHONE TO BE OPENED

A simultaneous action of the Commission,
but effective February 20, 1953, wmended the
amateur rules to permit voice emission in the
frequencies 7200-7300 ke. Either A-3 or narrow-
band frequency or phase modulation may be em-
ployed. These privileges will be available equally
to all amateurs except Novices and Technicians.
As on other bands, of course, mobile will be per-
mitted. For the eager beavers, we remind you
that on the 20th the amended rule becomes ci-
fective at 3:00 A.m. EST, which is midnight on
the West Coast.

NOVICE AND F.S.K.
PRIVILEGES BEING EXPANDED

Further actions of the Commission two
days before Christmas expanded Novices’ priv-
ileges, opened some low-frequency channels to
frequency-shift keying techniques, established
standards for teleprinter operation, and clarified
call sign identification procedures — all effective
February 20, 1958.

On and after that date, Novices will be per-
mitted the use of 7175-7200 ke. for radioteleg-
raphy, type A-1 (c.w.) emission only. The
usual requircments of crystal control and 75
watts input apply to this new band also.

Effective the same date, F-1 emission will be
authorized in the non-voice portions of our
S0-, 40- and 20-meter bands — specifically, 3500—
3800, 7000-7200, 14,000-14,200 and 14,300-
14,350 ke. This type of emission can be used
either for manual keying or for radio teleprinter
operation. For RTTY operation, our rules are
amended by the addition of some new standards.

The text of the Commission’s release is ag fol-
lows:

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington 28, D. C.

In the Matter of ] FCC 52-1634

Amendment of Part 12, ** Rules 84513

Cioverning Radio Service." Docket
No. 10073

ORDER
At a session of the Federal Communications Commission
held at its offices in Washington, D. C., on the 23rd day of
December, 1952;
The Commission having under consideration its Further
Notice of Proposed Rule Making in the above entitled
matter in which it was proposed to provide for use of radio-
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telephone emissions in the 7200-7300 ke segment of the
7 Mc amateur frequency band, to provide for the use of
the 7175-7200 ke segment of the 7 Mc amateur frequency
band by Novice (lass amateur operators, to provide
standards for amateur radio teleprinter operation, to
provide for the use of -1 emission in the non-radiotelephone
segments of the 3.5, 7 and 14 Mc amateur frequency bands
and to provide for readily identifiable transmission of call

signs;

IT APPEARING, That in accordance with the require-
ments of Section 4(a) of the Administrative Procedure Act,
general notice of proposed rule making in the above entitled
matter, which made provision for the submission of written
comments by interested parties, was duly published in the
Federal Register on April 26, 1952 (17 F.R. 3754), and that
the period provided for the filing of comments has now
expired;

IT FURTHER APPEARING, That comments werc
filed by some 266 individuals, amateur radio clubs and
other amateur organizations and that a large majority were
in favor of adoption of the proposed amendments, some
opposition to the severity of technical and identification
requirements proposed for amateur radio teleprinter opera-
tion was expressed, clarification of the transmission of call
signs requirements was suggested, the American Radio
Relay League requested more space for Novice operation
than was proposed and the [.eague and several individuals
requested that F-1 emission be restricted to a segment of
the 7 Mc amateur band only;

IT FURTHER APPEARING, That, in order to facilitate
monitoring and to assist the Commission in carrying out
its responsibility for the proper enforcement of its rules and
regulations, the proposed teleprinter technical and iden-
tification requirements cannot be relaxed at this time, and;

IT FURTHER APPEARING, That consideration of
providing a larger segment for Novice operation in the 7
Me amateur frequency band than that proposed preferably
should be deferred until such time as experience with Novice
operation in the space proposed has indicated the necessity
for additional space, and;

IT FURTHER APPEARING, That, in view of the
present practice in amateur radioprinter operation to
concentrate operation on a few frequencies sclected, for
their own advantage, in a manner least likely to interfere
with other modes of amateur operation, the greater latitude
of choice of frequency permitted by the amendments as
proposed will be the most beneficial to the amateur service
as a whole, and;

IT FURTHER APPEARING, That clarification of the
proposed requu-emeuts for the transmission of call®signs
as requested is desirable, and;

IT FURTHER APPEARING, That authority for the
aforesaid aumendments is contained in Section 4(i) and
303(a), (c), (e), and (r) of the Coiumunications Act of 1934,
as amended:

IT IS ORDERED, That effcctive February 20, 1953,
Sections 12.23(e)(2), 12.82(a), 12.111(a)(2)(i), 12.111(a)(3)
and 12.111(a)(4) ARE amended, and a new Section 12.107
IS added, as set forth in the attached Appendix.

FEDERAL COMMUNICATIONS COMMISSION

T. J. BLowie

Attachment Secretary
Released: December 29, 1952

APPENDIX
PART 12, RULES GOVERNING AMATEUR RADIO
SERVICE, IS AMENDED IN THE FOLLOWING
PARTICULARS:

1. AMEND BECTION
FOLLOWS:

{2) Only the following frequency bands and types of
<mission may be used, and the emissions of the transmitter
wust be erystal-controlled:

(i) 3700 to 3750 ke, radiotelegraphy using only type
A-1 emission in accordance with the geographical restric-
tions set forth in Section 12.111 of this Part.

(i1) 7175 to 7200 ke, radiotelegraphy using only type
A-1 emission.

(iii) 26.960 to 27.230 Mec, radiotelegraphy using only
type A-1 emission.

(iv) 145 to 147 Me, radiotelegraphy or radioteleph-
ony using any type of emission except pulsed emission and
type B emission.

12.23(e)(2) TO READ AS
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%, AMEND SECTION 12.8%(a) TO READ AS

FOLLOWS:

(1) The operator of an amateur station shall transmit
the call sign of the station or stations (or may transmit the
generally accepted identification of the network) being
called or communicated with, or shall identify appropriately
any other purpose of a transmission, followed by the author-
ized call sign of the station transmitting:

(i) at the beginning and end of each siugle trans-
mission or;

(ii) at the beginning and end of a series of trans-
missions between stations having established communica-
tion, each transmission of which is of less than thrce minutes
duration (the identification at the end of such a series may
be umitted when the duration of the entire series is less than
three minutes), and;

(iii) at least once every ten minutes or as suon
thereafter ay possible during a series of transmissions
between stations having established communications, and;

(iv) at least once every ten minutes during any single
transmission of more than ten minutes duration.

(2) The required identification shall be transmitted on
the frequency or frequencics being employed at the timeand,
in accordance with the type of emission authorized thereon,
shall be by either telegraphy using the International Morse

Code, or telephony. In addition to the foregoing, when a
method of communication other than tclephony or tcleg-
raphy usiug the International Morse Code, is being used
or attempted, the prescribed identification shall also be
transmitted by that method.

3. ADD NEW SECTION 12.107 AS FOLLOWS:

§ 12.107 Special provisions regarding radio teleprinter trans-
missions. The following special conditions shall be observed
during the transmission of radio teleprinter signals on autho-
rized frequencies by amateur stations:

(a) A single channel five-unit (start-stop) teleprinter
code shall be used which shall correspond to the Interna-
tional Telegraphic Alphabet No. 2 with respect to all letters
and numerals (including the slant sign or fraction bar)
but special signals may be employed for the remote control
of receiving printers, or for other purposes, in *figures’”
positions not utilized for numerals. In general, this code
shall conform as nearly as possible to the telcprinter
code or codes in common commercial usage in the United
States.

(b) The nominal transmitting speed of the radio tele-
printer signal keying equipment shall be adjusted as nearly
s pc&sible to the standard speed of 60 words per minute
and, in any event, within the range 55 to 685 words per
minute.

(c) When frcquency-shxft keying (type F-1 emission) is
utilized, the deviation in frequency from the mark signal
to the space signal, or from the space signal to the mmark
signal, shall be adjusted as nearly as poussible to 850 cycles
and, in any event, within the runge 800 to 900 cycles per
second.

(d) When audio-frequency-shift keying (type A-2 or
type F-2 emission) is utilized, the highest fundamental
modulation audio frequency shall not exceed 3000 cycles
per second, and the difference between the modulating audio
frequency for the mark signal and that for the space signal
shall be adjusted as nearly as possible to 850 cycles and,
in any event, within the range 800 to 900 cycles per
second.

4. AMEND SECTION 12.111(a)(2)(i) TO READ AS
FOLLOWS:

(i) 3500 to 4000 ke, using type A-1 emission and, on
frequencies 3500 to 3800 ke, using type F-1 emission, to
those stations located within the continental limits of the
United States, the Territories of Alaska and Hawaii, Puerto
Rico, the Virgin Islands and all United States possessions
lying west of the Territory of Hawaii to 170° west longi-
tude.

5. AMEND SECTION 12.111(a)(3)
FOLLOWS:

(3) 7000 to 7300 ke, using ‘type A-1 emission and, on
frequencies 7000 to 7200 ke, usmg type F-1 emission and,
on frequencies 7200 to 7300 ke, using type A-3 emission or
narrow band frequency or phase tnodulation for radio-
telephony.
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TO READ AS

6. AMEND SECHtON 12.11i(a)(4) 10 READ AS§
FOLLOWS:

(4) 14,000 to 14,350 ke, using type A-1 emission, 14,000
to 14,200 ke and 14,300 to 14,350 ke using type F-1 emission
and on frequencies 14,200 to 14,300 ke, type A-3 emission
or narrow band frequency or phase modulation for radio-
telephony.

CALLING FREQUENCIES ABANDONED
— EMERGENCY RULES AMENDED

As announced briefly in our January issue,
the Commission in early December acted in the
matter of its Docket 10237, wherein it proposed
complex rules for emergency operations, and a
channel system for calling and answering pur-
poses. In its final action, FCC completely aban-
doned its idea for restricted calling bands for
amateurs. It adopted the League view also in
the matter of emergency operation when it
amended our rule § 12.156, effcctive February 2,
1953, to read almost exactly as the text offered
by ARRL as a simplified alternative:

§ 12.156 Operation in emergencies. In the event of an
emergency disrupting normally available communication
facilities in any widespread area or areas, the Commission,
in its discretion, may declare that a general state of com-
municutions emergency exists, designate the area or areas
concerned, and specify the amateur frequency bands, or
segment of such bands for use only by amateurs partici-
pating in emergency communication within or with such
affected ares or aress. Amateurs desiring to request the

. declaration of such a state of emergency should communi-

cate with the Commission’s Regional Manager of the arca
concerned. Whenever such declaration has been made,
operation of and with amateur stations in the area con-
cerned shall be only in accordance with the rcquu'ement.s
hereinafter set forth, but such requirements shall in nowise
affect other normal amateur communications in the affected
area when conducted on frequencies not designated for
emergency operation.

() All transmissions within all designated amateur
emergency communication bands other than communica-
tions relating directly to relief work, emergency service, or
the establishment and maintenance of efficient amateur .
radio networks for the handling of such communications,
shall be suspended. Incidental calling, answering, testing
or working (including casual conversation, remarks or
messages) not pertinent to constructive handling of the
emergency situation shall be prohibited within these bands.

(b) The Clomnmission may designate certain amateur
stations to assist in the promulgation of information re-
lating to the declaration of a keneral state of communica-
tions emergency, to monitor the designated amateur emer-
gency communications bands, and to warn noncomplying
stations observed to be operating in those bands. Such sta-
tion, when so designated, may transimnit for that purpose ou
any frequency or frequencies authorized to be used by that
station, provided such transmissions do not interfere with
essential emergency communications in progress; however,
such transmissions shall preferably be made on authorized
frequencies immediately adjacent to those segments of the
amateur bands being cleared for the emergency. Individual
transmissions for the purpose of advising other stations of the
existence of the communications emergency shall refer to
this section by number (§ 12.156) and shall specify, briefly
and conciscly, the date of the Commission’s declaration,
the area and nature of the emergency and the amateur
frequency bands or segments of such bands which constitute
the amateur emergency communications bands at the time.
The designated stations shall not enter into discussions with
other stations beyond furnishing essential facis relative to
the emergency, or acting as advisors to stations desiring to
aysist in the emergency, and the operators of such designated
stations shall report fully to the CCommission the identity
of any stations failing to comply, after notice, with any of
the pertinent provisions of this section.

(c) The spcecial conditions imposed under the provisions
of this section shall cease to apply only after the Commis-
sion, or its authorized representative, shall have declared

QST for



sxuch peneral state of communications emergency to be
terminated; however, nothing in this paragraph shall be
deemed to prevent the Commission from modifying the
terms of its declaration from time to time as may be neces-
sary during the period of a communications emergency,
or from ‘removing those conditions with respect to any
amateur frequency band or segment of such band which
no longer appears essential to the conduct of the emergency
communications.

SCATTER SOUNDING OKAYED

Just a year ago, W6QYT and W6POH con-
ducted the first of some extremely interesting and
productive experiments in measurement of radio
transmission paths, their purpose being the in-
stantaneous determination of skip distance.
While heralded as an outstanding development in
propagation prediction techniques,' it prompted
the Federal Communications Commission to
raise the question of whether the amateur rules
permitted the specific type of emission employed,
which was a form of pulse. After several exchanges
of correspondence between FCC and the ama-
teurs, the League requested an informal meeting
with Commission personnel to discuss the prob-
lem. Such a meeting was called in early Decem-
ber by Commissioner GGeorge Sterling, W3DF,
in his Washington office, attended by FCC’s
Safety & Special Radio Services Bureau Chief
\White, Public Safety & Amateur Division Chief
Rollins, Amateur Service Branch Chief Grenfell,
and ARRL’s General Manager Budlong and
Technical Director Grammer. The mecting was
characterized by an evident desire on the part
of all concerned to find a method to permit full
use of amateur capabilities in advancing propa-
gation techniques and knowledge in such a fash-
ion, but with adequate safeguards to keep non-
amateur interests from seizing the opportunity
to conduct their investigations under the guise
of amateur operation. It was concluded that no
change in the amateur rules was necessary or
desirable, but that special temporary authority
would be granted in instances where the Com-
mission is able to satisfy itself that a proper and
useful purpose will be served thereby. Subse-
quent editions of the ARRL License Manual will
eontain the following editorial footnote:

Epitor’'s Nore: Adequately-qualified amateurs inter-
ested in undertaking, purely as un amateur activity, special
technical investigations, such as observation and measure-
ment of propagation phenomena, may apply for special
temporary authority to employ types of emission other than
those provided for in § 12.111. Requests for such authority
should include full details and should be addressed to the
Secretary, Federal Communications (!nmmission, Washing-
ton 25, D. C.

LEAGUE FILES 50-MC. REQUESTS

In early December the League filed, in ac-
cordance with policy established by its Board
of Directors, requests with the Federal Com-
munications Commission to amend the amateur
rules to provide (1) Novice operation with A-1
or A-3 in 51-53 Me. for an experimental period of
one year, and (2) A@ operation (duplex) in
H1-54 Mec. The text follows:

(Continued on page 130)
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WHAT BANDS AVAILABLE?

Below is a summary of the U. S. ama-
teur bands on which operation is permitted
as of February 20th. Readers are cautioned
that a number of proposals are now pend-
ing before the FCC and that action on
those proposals may change this compila-
tion considerably. Changes will, as usual,
be unnounced by WIAW bullctins. Fig-
ures are inegacycles. A means an un-
modulated carrier; Al means c.w. teleg-
raphy; A2 is m.c.w.; A3 is a.m. 'phone;
A4 is facsimile; A5 is television; F1 is
frequency-shift keying; n.f.m. designates
narrow-band frequency- or phase-modu-
lated radiotelephony; and f.m. means fre-
quency modulation, ’'phone (including
n.f.m.) or telegraphy.

3.500-4.000 — Al

3.500-3.800 ~—F1

3.8004.000 — A3 and n.f.m.

7.000-7.300 — Al

7.000-7.200 -—T'1

7.200-7.300 -— A3 and n.f.n.

14.000-14.350 — A1

14.000-14.200 — F1

14.200-14,300 — A3 und n.f.m.
14.300-14.350 — F'1

21.000-21.450 — A1

26.960-27.230 — Ad, Al, A2, A3, A4, f.m.
28.000-29.700 — A1

28.500-29,700 — A3 and n.f.m.
29.000-29.700 — f.m.

50-54 — Al, A2, A3, A4, nf.m.
52.5-5¢ - f.m.
144-148 | )
230-225 | A6, Al, A2, A3, A4, f.m.
420-4501 .
1,215-1,300 } Ag, Al, A2, A3, A4, A5, fan.
2,300- 2,450 |
3,300~ 3,500
5,650- 5,925 Ag, Al, A2, A3, A4, A5, f.m.,
10,000~ 10,500 pulse
21,000~ 22,000

All above 30,000
1 Peak antenna power must not excced 50 watts.

In addition, Al and A3 on portions of
1.800-2.000, as follows:
Poweer {watls)
Area Band, ke. Day Night
Miun., Iowa, Mo., Ark.,La.and 1800-1825 500 200
east, including Puerto Rico and 1875-1900
Virgin Ids.

N.and 8. Dak., Neh., Colo, N. 1900-1925 500* 200*
Mex., and west, including Ha- 1975-2000
waiian Ids.

Texas, Okla., Kansas 1800-1825 200 75

1875-1900

*¥ixcept in State of Washington where daytime power
limited to 200 watts and nighttime power to 50 watts.

Novice licensees may use the following
frequencies, transmitters to be crystal-con-
trolled and have a maximum power input
of 75 watts.

3.700-3.750 Al 2K 460-27.230 Al

7.175-7.200 Al 145-147 A1, A3

Technician licenses are permitted all
amateur privileges in the hands 220 Me.
and above.
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Expedition to Brunei
The Story of VSSELA

BY CLYDE F. NORTON,* W@ELA, VSSELA

ested in his favorite phase of amateur radio
activity has at some time or another had a
secret desire to be rare DX himself. The thought
of having the world calling your station, instead
of your station calling the world, possesses a
fascination which only a DX man can fully ap-
preciate. It was basically this desire which mo-
tivated my actions in planning a radio expedition
to & country in which there had been no previous
amateur radio operation.
# *

!.LM‘OST every DX man who is scriously inter-

*

The story of the VSS5ELA opcration actually
began in the spring of 1951. At that time it ap-
peared probable that I would make a trip to the
Orient late in the summer. It then occurred to me
that it would be an interesting venture to take a
side trip to some country in which there had
never been amateur radio activity and to place
4 station on the air with the objective of giving
the DX enthusiasts of the world a new country
for their lists. Unfortunately, however, a scries of
serious delays ensucd after elaborate preparations
bad been made for such a DXecursion in col-
lauboration with Joe Pehoushek, ex-WIEFK and
second operator at JA2BQ for some time. Tardy
official authorization, airlines schedules changes
and other factors conspired to force a postpone-
ment of the effort until the following year.

In the spring of 1952 I started planning for a
second attempt. In May Joe came to the Mayo
Clinic for an operation. Because of the resulting
extended abscnce from his work in Tokyvo, he
withdrew from participation in the expedition.
I immediately contacted Fatty Fung, VS6CG,
who had previously indicated an interest in the
expedition, and offered him the assignment as
second operator. Fung quickly accepted.

Improved cquipment was assembled in Minne-
apolis and was packed in a large wooden box.
Upon my arrival in Tokyo on July 12, 1952, T
requested that the box be stored in customs in

* 14 Westwood Circle, Ivanhoe Woods, Minneapolis 16.
Minn.

® In the entire world very few countries
remain in which there has been no ama-
teur activity. Onec country which until
very recenlly was included in that cate-
gory is Brunei on the northwest coast of
the island of Borneo. Brunei was re-
moved from that position of dubious
distinction when VSS5ELA came on the
air on July 27, 1952.

bond until the time of departure of the next
flight to Manila.

Two days later upon my arrival at the airport
from the hotel the box could not be found. A
search was quickly started, but no information
regarding the whereabouts of the missing equip-
ment was obtainable. That evening I was in-
formed that an agent loaded my box erroneously
onto a plane for Hong Kong the previous day. It
was my intention to fly to Hong Kong that night
anyway so I took off in accordance with original
plans. Upon arrival I checked carefully with air-
line and customs representatives but they knew
nothing about the missing radio gear.

The predicament was outlined to members of
the Hong Kong Radio Club, Pat ()'Brien
(VS6AE), Bill Musty (VS6BA), and Fatty Fung
(VS6CQG). As a result, VS6CG volunteered the
use of his home station, which included a pair of
807s in the final. Plans were proceeding on this
basis when a letter was received from Joe Pe-
houshek on Monday, July 21st, stating that Joe
would meet me in Manila on Wednesday, and
that he was bringing the equipment assembled
the previous year, and in addition that he was
bringing his sixteen-year-old son, Bill. When this
letter was received, they had already left Tokyo
for Manila so we could not inform them of the
changes in plans. Realizing the extreme shortage
of space aboard the plane to Labuan as well us
the virtual impossibility of obtaining additional
transportation and living accommodations in
Brunei, Fung then very gracidusly withdrew.

On July 25th Joe, Bill, and I went to the
Manila Airport to board the Cathay Pacific Air-
ways flight to Labuan. The equipment, together
with our luggage, weighed nearly three hundred
pounds. After considerable delay we learned
that the DC-3 airplane would be nearly 700
pounds over gross weight with us aboard, and
that some reduction in weight was thercfore
necessary. It appeared that Bill would have to

¢

WOELA faces the camera
with three of the local Dyak
dandies.
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'The going gets rough as
the author bears down amid
14-Mc. pile-ups at the
VSS5ELA shack.

¢

remain behind. However, at the last minute the
captain decided to reduce the gas load, and that
change, together with a reduction in cargo, made
it possible for all of us to take off. VS6CG, who
is a flight radio operator for Cathay had arranged
to be working on this flight, and his efforts were
instrumental in getting our load on board. (Were
these narrow scrapes never to end?)

We flew across the South China Sea and landed
at Sandakan, British North Borneo. The uirport
there consists of a grassy landing strip hewn out
of the jungle and an open terminal building. After
a stop at Jesselton, we departed for Labuan where
we retired at the Airport Hotel.

T'he next moruing we arose early. The manager
of the Shell Oil Company in Manila had provided
me with a letter of introduction to the manager
of the British Malayan Petroleum Company on
Labuan. Becuuse Labuan is a small island, we
had no difficulty in locating the manager with the
aid of the local Chief of Police, a jeep and a driver.

The manager informed us that his organization
operated a small airplane which would fly to
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Seria in Brunei at noon, but that it probably had
a full load on board. Later, the airport represen-
tative belatedly informed us that he thought ar-
rangements had been completed to board us on
the flight. We and our baggage were weighed
and we learned that we were one hundred pounds
too heavy. (Again it looked as though Bill would
have to remain behind!) However, at the last
minute the captain decided that the full load
could be boarded. We took off (much to my
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relief) and in less than one hour we saw the Seria
airstrip below us — a grassy runway chopped
out of the jungle about two hundred yards from
the shore.

We were met by an ldast Indian with a car
who drove us through the oil fields of Seria to
the government rest house in Kuala Belait. The
Indian told us that there were black snukes
cighty feet long in the area. That's more than u
full wavelength on twenty meters, even allowing
for exaggeration! The driver assured us that
these big snakes were non-poisonous, but any
resulting feeling of relief faded quickly when he
explained that they reudily kill human beings by
strangulation. On arriving at the rest house, I
explained that we had previously requested wc-
commodations. We were informed by a bare-
footed Malayan, “no room.” Because there are
no hotels in Brunei and now no way of leaving
the country for at least several days, it was ob-
vious we were in trouble.

I usked the Indian boy to tuke me to the Chief
of Police, who I hoped would have some helpful
suggestion to offer but the Chief was not ex-
pected to return to Kuala Belait for several days.
Without explanation, the boy then took me to
the home of one of the natives who, fortunately,
spoke English. He informed me that he was the
Senator-Inspector, appurently a position of con-
siderable responsibility. Iie scemed impressed
when he learned that our arrangements had been
made with the Chict of Police and immediately
stated that he would evict two residents of the
rest house to provide room for us and wrote out
an eviction order which the Indian took back
to the place. Unfortunately the two men
evicted sat on the steps of the house trying
to decide what to do for nearly three hours and
we could not risk erecting our antenna. Kinally,
they left for places unknown and we furiously
started unpacking.

Several hours later after hurriedly assembling
the complete station we found that it wuas im-
possible to loud the untennu. It was then after
midnight and extremely dark. (We were not
very eager to investigate the difficulty st the
antenna itself because we were not sure what
sort, of opposition we might encounter from the
animal kingdom!)
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Finally I listened across the 14-Mec. band and
heard W7GUI say, “I guess he didn’t get on the
air this morning as haven’t heard anyone calling
him.” Apparently the DX fraternity wus really
watching for our start of operations! Feeling
very much disappointed and even more ex-
hausted, we crawled under our mosquito netting
and quickly went to sleep.

The next morning we arose and rushed out to
inspect the antenna; we found the trouble imme-
diately. One side of the transmission line had

been torn off when the line had become snagged
in a tree in the darkness. Repairs were mude,
and the antenna loaded normally. We then con-
centrated on improving the installation. For ex-
ample, because a nonstandard type of power
outlet was used in the rest house, we smashed a
light bulb and soldered wires onto the base in
order to obtain power for our equipment.
Finally at 0835 GCT on July 27th, the big
moment arrived; I called CQ for the first ama~
teur radio transmission ever made in the coun-
try of Brunei! We received a tremendous thrill
when we heard an answer to that first CQ; it
was VK4QL. Upon signing with him five minutes
later, 1 was surprised to hear W6FSJ call us for
the first U.S.A./Brunei QSO in history. The first
ten stations worked were VEK4QL, W6FSJ,
VS6CG, KC6QL, ZL1AH, W6MX, W6LW,
W6MEL, W7AMX and ZL2FA. Twenty-five
stations were QSOd during the first hour.

Subsequently the tempo was accelerated, and
we worked stations at the rate of 45 per hour
during peaks. During the best short interval I
worked ten stations in six minutes including
three in a period of one minute. One of the high-
lights of the entire expedition for me developed
just past midnight of that first night of operation
when Ray Weihe, WICTW, operating W@ELA,
called me and I experienced the thrill of working
my own station from a distance of nearly 10,000
miles.

Finally at about 1:30 A.M., Brunei time, after
working nearly 125 stations, we became so ex-
hausted that we decided to stand by for a few
minutes af rest. Bill had been asleep for several
hours, and Joe and I climbed under our mosquito
netting. I intended to get up again in about
fifteen minutes because there still seemed to be
hundreds of stations calling VSS5ELA ; however,
I didn’t awaken until eight o'clock the next
morning.

The next evening we were off the air for an
hour and a hali during a period of peak condi-
tions as the result of a blown filter condenser.
The line voltage normally drifted down from a
maximum of about 230 volts to about 150 volts,
but superimposed on this general decline in
voltage were several unexplainable surges to ex-
tremely high values which deflected most of our
meters off scale. By moving rapidly it was usu-
ally possible to turn off all power before damage
was done, but in this case we blew out the main
line fuse in the rest house.

Also, because of the tremendous heat and hu-
midity, we continued to lose parts of the trans-
mitter. Even the insulation in the amplifier var-
iable condenser started to break down. The grid
meter developed internal arcing and had to be
removed. (The heat and humidity were su high
that a package of candy mints which I had
obtained in Manila deteriorated into a moist
powder and could not be eaten.)

The operation of the station was continued for
a period of five evenings. Very few signals were
heard in the daytime; in general, only Asian sta-
tions were worked at that time. In the middle of
the afternoon, Australian, New Zealand, and
west coast UJ.S.A. signals usually started coming
through, followed in the early evening by central
U.S.A. and African stations. When U.S.A. signals
faded out at approximately midnight, European
stations made their appearance. It wasn’'t until
the fourth night of operation that stations lo-
cated along the east coast of the [.S.A. were
heard. Upon completing a QSO with PY2CXK at
1100 GCT on July 30th, I heard WI1FH break

(Continued on page 132)
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A view at Kuala Belait,
seene of VSSELA operations.
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Universal-Shunt Milliammeter Design
Simple Multiplier Calculations

BY WALTER PRICE,* W2ZQY

times, describing the construction or the

design of the conventional type of multi-
range milliammeter. But for some reason, the
universal-shunt circuit, which appears in most
commercially-designed milliammeters, is neg-
lected in the average home-constructed instru-
ment. Since the universal-shunt milliammeter
has some advantage over the conventional type,
the necessary data for design of this type is
presented in this article.

Two examples of the universal-shunt milliam-
meter circuit are shown in Fig. 1, the only dif-
ference being that a 100-ua. meter is used in
circuit A, while a 1-ma. meter is used at B. In
contrast to the individual-shunt-type -circuit,

MANY articles have appeared, at various

is, of course, principally a matter of physical size
and procurability.

It will be found that the greatest dissipation
takes place at the lowest-resistance (highest-
current) multiplier, B;. If this resistor is to be
limited to a 1-watt size, its resistance cannot
exceed

| P

(1) 19} 72
where P is the power dissipation in watts and
I is the maximum current in amperes through
resistor. If the highest-current range is to be
500 ma. (0.5 amp.), R should have a value no
greater than

the switch contacts are external to the meter Ry = 1 4 ohms
eircuit and thercfore variation in contact resist- 0.5%
[ Ry o I com Ry ~
100p0 Ima, R
: R
Gy » (4~ Ja,
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Fig. 1 — Universal-shunt milliammeter circuits, (A) for a 100-pa. meter, (B) for a 1-ma. meter. As explained in
the text, different resistance values may be substituted if found desirable.

ance does not affect the meter reading. In the
conventional arrangement, switch-contact re-
sistance may not be a negligible portion of the
multiplier-shunt resistance. Another advantage
of this circuit, when properly designed, is that
there is always some resistance in series with
the meter, which offers a measure of protection
against accidental burn-out when the meter is
switched to the wrong range.

While the changing combinations of series
and parallel resistance may look a little compli-
cated on the surface, actually the design of the
universal-shunt system is quite simple. For maxi-
mum protection to the meter, it is desirable to
have as much serics resistance, Ra, in the circuit
as posgible. However, as R, is increased, the re-
sistance of the multipliers must also be increased.
And since the current through the multiplier
resistor remains the same regardless of its re-
sistance, the dissipation varies directly with
the resistance valuc. The limitation on dissipation

% 1088 Madison Ave., New York 35, N. Y.
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For the next step, the following formula is
used:

@) Ri= 1o, (""““) ,

Nmin

where R is the total multiplier-branch resistance,
fimex 18 the maximum multiplier factor and
Nmia 18 the minimum multiplier factor.

For the 100-pa. meter and multiplier in the
example of Fig. 1A, nmax i8 5000 for the 500-ma.
range and 7min i8 1.5 for the 150-ua. range.
Substituting known values in (2),

R,=4 (5~0-0~0) = 13,333 ohms.
1.5
The meter-branch resistance, Ry, is determined
by
3) By = Ry (nmin — 1.
Substituting values,
Ry = 13,333 (1.5 — 1) = 6666 ohms.
The position of each tap on the multiplier
(Continued on page 134)
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Magnetic Ceramics: Ferrites
The Latest in Magnetic Materials for R.F.

BY F. E. VINAL,* WIGX]J

eral articles which have appeared recently,
some in clectronics journals, it is becoming
increasingly evident that an entirely new series
of electronic components exists based on the
magnetic ceramics or ferrites. These materials,
many of whose trade names have been obtained
by taking various liberties with the Latin word
for iron — ferrum — have opened new horizons
for the professional design engineer, but they are
no less a challenge to amateur ingenuity and the
home experimenter.
1t is the purpose of this article to introduce
magnetic ceramics to the rank and file of the
amateur {raternity; from there, one hesitates to
predict what may result. No attempt will be
made to be fundamental about the source of the
magnetic effects. The writer, who is a chemist
gone astray, does not follow all of the abstractions
which are available on the internal workings of
utoms, but friends who are theoretical physicists
tell me that quantum mechanics are required to
give an adequate explanation of the origin of
the magnetic effects in ferrites; further, there are
adequate theoretical publications now available
dealing with these phenomena in ferrites. Let us
see instead what ferrites can mean to those who
get their callouses handling the soldering iron.
First, one might ask, “ Why ferrites?” Refresh-
ing our memories from what the ham’s bible (29th
edition, 1952, page 27) has to say about iron-core
coils and their properties, we can conclude that
where currents run small — us in r.f. or i.f. trans-
former windings for receivers — it would be very
helpful to have high-permeability, low-loss cores.
For this purpose, component manufacturers have
provided powdered-iron cores which have per-

THROUGH current advertising items and scv-

# 31 Silver Hill Road,”\\'eston 93, Masx,
U Magnetic (fircuits and Transformera,
p. 136, J. Wiley and Sons, 1943.

MLLT. Stalf,
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meabilities of the order of 125. Powdered-iron
cores offer great improvement at low and inter-
mediate frequencies, but at the high frequencies
losses still plague us and the effective permeabil-
ity of a powdered-iron slug is far below the true
permeability which may be obtained with a
closed magnetic circuit (toroidal cores). Now
come the ferrites with maximum permeabilities
ranging up to 4000 at 1 megacycle and with 4 loss
factor of 0.0003 at that frequency. With further
increase in frequency, the path divides at present
into high-permeability materials with rapidly in-
creasing losses and lower-loss materials of much
lower permeability. The field is an active one and
advances are being made daily, so it would be
foolish to assume nothing better is forthcoming
— but just how soon would be hard to say.

Where the Losses Come From

High permeubility and low losses in the r.f.
range! How do we get it? Well, first let us borrow
a formula from the metallic-iron core designer.
From it we can say that the eddy-current losses
(which are the principal losses to be considered)
for each lamination in the core are dependent
upon & number of factors, some of which we can
monkey with and some of which we caunot:

Eddy current l R
loss in watts = i—I—M
for each lamination! J k
where 4 = s
}I” = volume of the lumination
Buoax = magnetic flux in the lamination
d = thickness of the lamination
f frequency
I? = specific resistance of the lumination

a constant

li

Frequency aund thickness both ocenr in the

‘T'ypical ferrite cores for
toroidal inductors. (Phote
courtesy Sprague Products
(:’I.)
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numerstor as the square power and work against,
vou, and volume should be kept as low as possible.
You cun’t help wanting to use high-permeability
material at high frequencies but what can you do
about the thickness? There is practical limitation
to minimum thickness for a single lamination,
and to exceed that limit core manufacturers have
turned to finely-powdered iron particles. How-
ever, these cannot be packed together without
insulating them from each other, just as the lam-
inations in a power transformer are coated with a
film of shellac. Plastics have been used to coat
the powdered-iron particles, but the amount of

Oscillograms showing the types of hysteresis loops
obtained with ferrites. T'he flattened top and bottom of
the lower trace show a type of characteristic that lends
itself well to on-off magnetic switching circuits.

plastic necessary to coat completely the surface of
each iron particle becomes surprisingly large in
these particle size ranges. .

To get some idea of the surface wrea involved,
start with a centimeter cube whose surface urea is
6 square centimeters. This amount of material,
if reshaped, would be approximately equal to
one if. tuning slug. Cut it first into 8 equal
cubes, one-half centimeter on an edge, und the
surface arcu has increased to 12 square centi-
meters. Continuing to cut, we find that after
1000 cuts the surface area is 60 square centimeters
and when the cubes are a millionth of a meter on
an edge, the total surface is 60,000 square centi-
meters or 64.5 square feet. The amount of plastic
insulation present in a powdered-iron core is
therefore considerable, und its principal effect
is to ‘““dilute” the iron and hence lower the over-
ull true permeability to about 125 from a value
of 2500, typical for transformer iron. Worse yct,
even these small particles develop losses that can,
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¢ Get acquainted with one of the newer
magnetic materials that looks destined
to play an important part in the com-
munications field. It is already respon-
sible for. some of the high-Q coils that
have gone into low-frequency ‘‘super-
selective’ i.f. amplifiers. .

at high frequencies, become serious or prohibitive.
Permeability decreases further because these fine-
grained muaterials have higher coercive force
values, and as the area enclosed by the hysteresis
loop increases, so do the hysteresis losses. The use
of open magnetic circuits (slugs) instead of closed
magnetic circuits (toroids) takes away a consider-
able chunk of the true permeability, so that at
100 Me. one can expect an effective working
permeability of about 5.

Referring back to the formula, the denom-
inator is scen to contain the specific resistance of
the core material. For iron (no matter how small
the particles may be) this figure is about 0.00001.
Dividing an alrcady large numerator by such a
figure makes the answer come out extravagantly
large, and there is no way to change this ma-
terially so long as you are dealing with iron and its
alloys; it’s just the naturc of the beast.

Why Ferrites Are Better

Ferrites, however, ure different. The various
commercially available types have specific re-
sistunce values ranging from 10,000 to 1,000,000,-
000 ohms per centimeter cube. With this sort of
figure in the denominator we no longer care about
the thickness, d. We can make the core of one
solid piece to achieve maximum working perme-
ability and take full advantage of the magnctic
properties, at least up to ‘moderate frequencies.
Although V" increuases, this is more than offset by
high specific resistance values in the denominator.

At present, materials for use at 3 to § Mec. are
available which have low loss and high permeabil-
ities (700-800). Toroidal coil forms of this ma-
terial should provide the highest efficiency vet
achieved in transformers for this range and
perhaps the next 5 or 10 Me. as well, for although
losses increase rapidly with frequency, they don’t
¢o out of sight yet. Many problems remain to be
solved, but ferrites otfer more promise for r.f. cores
than any material known.

At the very high frequencies, dielectric losses
in ferrites become quite high and we do not
vet have the answer to very good cores for use
above 10 to 20 Me.; but, even so, those now
available are fully equal to or superior to pow-
dered iron at 100 Mec.

As we go from the very high to the ultrahigh
runge, oddly enough the dielectric losses largely
disappear in the range of 500 Me. for some of the
ferrites. Above that, these materials are rather
free of loss up to the range of 12,000 Me., with
the exception of a range around 3000-4000 Mec.
where large losses occur from magnetic resonances
within the crystal lattice structure of the ma-
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terials.® This figure is variable and may be
adjusted to lie outside a desired operuting range.

What They Are

A few words about the composition and manu-
facture of ferrites may be of interest. First of
all, it has been found that a few simple inorganic
chemical compounds, known as ferrites, are
magnetic (therc arc many other ferrites which
are not magnetic). The basic ideas are not new,
as they are a logical extension and cxpansion
bused on the magnetic lodestone whose origin
is lost in Chinese antiquity. Hence, onc could
cagily say, “Why didn’t I think of that?” Be
that as it may, it was not until about 1935 that
any systematic studies were undertaken toward
the results we now have available. Commer-
cially, the development is entirely a postwar one.

Magnetic ferrites. are formed by chemical
reaction of onc or more oxides of certain metals
with a chemically equivalent amount of red oxide
of iron. This reaction is usually carried out
between the mixed oxide powders at tempera-
tures above 2000° F. The various metal oxides
which may be reacted with red oxide of iron are
magnesium oxide, black oxide of iron (which
results in magnetite or the lodestone), nickel
oxide, copper oxide, cobalt oxide, manganese
oxide and lithium oxide. These cornbinations will
each give a simple magnetic ferrite. However,
complex mixtures of oxides are usually employed,
in order to give improved or special properties
to the ferrite. Oxides of zinc and cadmium form
nonmagnetic ferrites, but are often blended with
the magnetic ones to reduce the temperature at
which maximum permeability occurs to a value
near normal operating temperature.

Once the oxides have been reacted, the ferrite
powder thus formed is used to shape the piece or
core desired. The usual-practice is to mix a little
binder with the powdered ferrite and then press
the desired piece in steel dies. The piece thus
formed will hang together until placed in a
furnace for the final hardening or sintering process.
During the early stages of this heating, the binder
is burned out of the picce and later, at tempera-
tures above 2000° F., the particles sinter or
coalesce into a dense, hard, somewhat britile
material, usually dark in color.

Applications and Possibilities

Ferrites have already scen many applications,
and new ones are coming up practically daily.
Some of the better known applications sce them
used in recording heads, i.f. transformer cores,
magnetic modulators, horizontal sweep output
transformer cores for TV, yoke cores for TV,
audio transformer cores (fine for the very high
audio frequencies), tuning slugs, “built-in®’ an-
tennas, electronic computer “memory devices,”
pulse transformer cores, recording tape coatings,
etc. One of the most intriguing uses proposed is
‘the microwave gyrator. In this application, a
rod of ferrite is inserted axially in u wave-guide
where a polarized microwave may be rotated up

2 Bell System Technical Journal, Vol. 31, pp. 1-31, 1952.
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to 90° upon passing through the ferrite in one
dircction but a reflected wave is rotated 90°
again in the seme direction and hence it is
possible to isolate an oscillator or some other
associated device from the rest of the microwave
system.?

The limit to which ferrites may be applied is
not now known, and it is not possible even to
speculate on it because of the continuous march
of new ideas as the properties of ferrites are
further explored. For instance, it has been found
that the shapes of the hysteresis loops of ferrites
can be monkeyed with (sce photograph) on a
practical basis. The two hysteresis loops shown
are for specimens prepared by the author, and
vet the chemical analysis of hoth specimens is
the same. Fast-switching ferrites suggest mag-
netic switches which will operate in 1 or 2
microseconds, and many other intercsting pos-
sibilities. Now it's up to you to try ferrites in
your pet circuit or scheme and sec what comes of
it. Who knows — you might make a million
dollars!

EpiTor’'s Note: Ferrite parts are heing produced by
General Ceramics & Steatite Corp., Keasbey, N. J.;
Stackpole Carbon Co., 8t. Mary's, Pa.; Ferroxcube Corp.
of America, Saugerties, N. Y.; but all current production
is of manufacturers' items only. It is expected that Ferrox-
cube Corp,, through its affiliate, the Sprague Products
Co., North Adams, Mass., will soon make ferrite parts
available through regular distributors.

6 Strays

W6WZD didn’t grow this handy shrub for the pur-
pose but it fills the bill. His “Tree-Top Beam” is over
ninety feet in the air. The prop-pitch motor rotator is
concealed in foliage at the 73-foot level. With a pair of
8138 hooked to this installation, W6WZD puts out a
mean signal on 20-meter *phone. Not every ham can sit
back and watch his antenna grow higher day by day!

QST for
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BY ELEANOR WILSON.,* WIQON

4th Annual YL-OM Contest

#. OMs — do you remember the feminine QRM
during last year's YL-OM Contest? Why not join
the good time this year and give the girls your
contacts — there’ll be lots looking for you.

And girls, you can help the YLRL officers who
work hard to sponsor such an activity as this. Be
a self-appointed publicity agent and talk YL-OM
Contest over the air, at clubs, and in correspond-
ence. The more publicity, the more participants
and the more fun for all! Details:

Starts: February 28th at 6 p.m. EST. Ends: March 1st at
12 midnight EST.

Eligibility: All licensed OMs and YLRL members are
eligible to compete.

Erchange: QSO number, RS or RST report, state, U. S.
possession, VE district (or country).

Scoring: (a) 10 points for each station worked, YL-to-OM
or OM-to-YL only, multiplied by number of different states,
U. S. possessions, VE districts or countries (except W-VE),
(b) Stations and multipliers count once only, regardless of
band or mode of operation. (¢) ¥or 'phone-ounly or c.w.-only
awards — 10 points for each station worked, YL-to-OM or
OM-to-YL only, multiplied by number of different states,
1J. 8. possessions, VE districts or countries (except W-VE).
Stations and multipliers count once only regardless of fre-
quency band.

Operating: Any or all bands may be used. On ’phone call
“CQ YL-OM contest.” On c.w. OMs call “CQ YLRL" and
YLs call “CQ OMs.” C.w. YLs are encouraged to operate
near the net frequencies of 3610, 7040, and 14,150 ke.

Awards: For the highest OM combined score, a cup do-
nated by W8UDA (now held by W1BFT). For the highest
YL combined score, a cup donated by W1BKT (now held by
W4SGD). For highest (OM 'phone-to-'phone only, highest
‘YL 'phone-to-’phone only, highest OM ¢.w.-to-c.w. only, and
highest YL e.w.-to-c.w. only, awards will be made by YLRL.
Second- and third-place winners in all categories will re-
ceive certiticates. The cups are awarded on a yearly basis,
with a thrce-time winner obtaining permanent possession.

Logs: All participants, whether competing for awards or
not, are requested to submit logs, to be postmarked not later
than March 7, 1953, to Dorothy K. Wickenhiser, \W3JSH.
1112 State Avenue, Coraopolis, Pennsylvania.

*YL Editor, QST. Please stnd all contributions to
W1QON's home QTH: 318 Fisher St., Walpole, Mass.

L4

If you have worked Ann Chandler, W1OAK, of
Orange, Vermont, you know how good c.w. should sound.
An A-1 operator for some time, Ann is ever patient in
helping c.w. beginners, and her excellent operating sets a
fine example. An RM and member of the VISS, VTN,
and 1RN., she spends most of her opcrating time in nets.
Ann’s OM is WIMMN.

¢
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Announcing: :
The YL CENTURY CERTIFICATE

1) The YL Century Certificate for confirmed con-
tacts with stations operated by 100 or more different
. licensed women amateur radio operators is available
to all amatcurs throughout the world, and is issued
by the Yuung Ladies Radio League at no cost to the
applicant upon compliance with these rules.

2) Two-way communication must be established
on the authorized amateur bands with stations —-
wmobile or fixed — vperated by 100 different licensed
women amateurs. Any and all amateur bands may
be used.

3) All contacts must be made from the same loca-
tion. Within a given community, one location may
be defined as from places no two of which are more
than 25 miles apart.

4) Contacts may be made over any period of
years, provided only that all contacts are from the
same location as defined in Rule 3.

5) Contacts with YLs anywhere in the world are
recognized, provided only that confirmations clearly
indicate that the stations contactced were operated
by duly licensed women amateur radio operators.

6) One hundred QSL cards, or other written com-
munications from the stations worked confirming
the necessary two-way contacts, accompanied by a
list of claimed contacts, including the full names of
the operators, alphabetically arranged, and the dates
and times of contacts, must be submitted by the ap-
plicant directly to the YL-CC Custodian. Sufficient
postage must be sent with the confirmations to
finance their return by first-class mail. The YLRL
will not be responsible for any loss or damage to
salne.

7) Endorsements: Confirmations of contacts, ac-
companicd by alphabetical list, as per Rule 6, from
stations operated by additional YLs may be sub-
mitted for credit each time 50 additional confirma~
tions are available. Endorsements will be made to the
original certificate us applications are approved.

%) Decisions of the YL~-CC Custodian regarding
interpretation of these rules as here stated or later
amended shall be final. All inquiries regarding cards,
applications or the certificates should be addressed
to her.

Nore: A Custodian has not yet been appointed,
80 please hold back your cards and questions until
notice of her appointment appears in this column.

Keeping Up with the Girls

‘I'wo new nets — W6PJF, Rosemary, is NCS of a Cualif.
YLRL Net which mcets Wednesdays, 9:00 a.m. PST, 3915
ke. 'phone and c.w. W7GLK, Dot, is NC of an 80-meter ¢.w.
net which meets Mondays, 10:45 .M. PST, 3680 ke. . . . 4S8
'Y Ls have formed a new club — the South African Women'’s
Radio Club. ZS2AA is Pres., ZS5KG is V.P., and ZS6KK
and ZS6GH are Joint Secretaries. . . . WGCCK, Maxinc,

will soun operate *portable-five’’ from her new /Tyler,
Texas, QTH. . . . W3JSH worked ZS9I on 7 Me. for her
(Continued on paye 136)




Progress Report on TVI Committees

FCC Sponsorship of Community Interference Committees
Pays Dividends

BY GEORGE S. TURNER,* W3AP

® Here’s a summary of Lhe first year’s
experience in FCC sponsorship of local
TVI committees. The effectiveness of
this program conclusively shows that
your community should bhave one to
help lick the interfercnce problems.

T has been a little over a year since the FCC
[ Field Engineering and Monitoring Bureau
-& directed its Regional Managers to assist in
urganizing interference committees within their
respective regions. The response from amatcurs,
service men, distributors and other groups has
generally been most gratifying. The most recent
rcports received from the Regional Managers
showed & total of 177 established working com-
mittees with 30 more being formed or in a pro-
poscd status. These do not include MARS opera-
tions which have established committees through-
ont the 4th Air Force. Committees which have
not made their existence known to the Regional
Manager and established working procedures
with him for referral of complaints received by
F'CC district offices are not included in the above
statistics.

The FCC does not in any manner wish to give
the impression that this plan of community
interference committees was wholly its idea.
Most amateur radio clubs since their inception
have had such committees. The pioneer work on
TVI by the hardworking, courageous amateurs
comprising the Dallas Amateur Club TVI Com-
mittce wuas done before the FCC dirccted its
Regional Managers to coérdinate committees
and to sponsor and assist in forming new com-
mittees. The FCC and its predecessor agencies
have helped to organize groups outside their own
ranks for the old bugaboo of BCI hefore the
advent of TV. Some of you real old-timers may
remember **The Chicago Plan” which was de-
veloped to solve BCI buck in 1920 by a group of
Chicago amatz=urs called together by Supervisor
of Radio Charles C. Kolster of the Department
of Commerce, Radio-Division, who then was in
charge of the old 9th radio district. Through Mr.
Kolster’s efforts upon transfer to Boston, a
similar plan was put into effect there. Therce were
many other instances of codperative effort on the
part of the amateur and the regulatory body to
¢liminate BCI but it would mean digging into
musty files or old-timer's memories to recall them.

In this day and age the BCI problem is a very
minor one gompared to its offspring TVI. The

# (Chicf, Ficld Inginecring and Monitoring Bureau. FCC.
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decision was made in November, 1951, to have the
Regional Managers assist in forming snd co-
ordinating interference committees outside the
(‘ommission because the investigative work load
at the FCC district offices had reached such stag-
gering proportions that the reduced staffs could
not successfully cope with it. Also, as was later
pointed out in an article by the writer in the
Junuary, 1952, issue of QST and in a guest edi-
torial by Commissioner Gieorge E. Sterling in CQ
magazine for February, 19562, the amateur TVI
problem i3 one which in most instances may best
be tackled by amateurs, TV set owners, manu-
facturers, dealers and servicemen working to-
gether to remedy the situation without recourse
to the FCC except as a last resort if all other
efforts have failed.

It is pleasing to report that the work accom-
plished by the interference committees has mate-
rially lightened the interference investigative
work at the FCC district offices. One district
office reports that TVI committees operating in
the metropolitan area huve reduced the FCC
office workload to the extent that time can now
be given to handling more casus in rural areas.
It is also known that this assistance to FCC field
offices has also made it possible to handle more
of the type of investigations which relate to un-
authorized operation und to interference to
services other than broadeast and TV from
sources other than amateur. Yes, there ure many
such cases unfortunately; the amateur is by no
means the only one who causes radio interference.
It is necessary that commercial and military
communications be kept free of interference.
This is FCC’s job both from a rule-enforcement
standpoint and to keep communication channels
interference free for handling traflic vital for
national defense. Therefore, you can understand
how the commuuity committees dealing only with
TVI and BCI are nevertheless of very reul value
to the over-all communications picture.

The Regional Managers’ last reports show in-
terference committees known to them to be
located by region as follows:

Region Extablished Proposcd
Central States 30 —
GCireat Lakes 26 Y]
Ciulf States 18 —_
North Atlantic 32 —
Noarth Pacifie R 10
South Atlantic 16 2
South Pacific 11 4
Alaska @ 1
IMawaii 1 3
177 30



The internal organization of interference com-
mittees, their policy in handling complaints, and
the fypes of cases considered, appear to vary
from city to city according to local needs, varicty
of agencics available for liaison, and the level of
interest maintained by the committee after
original enthusiasm has worn off.

Organization Structure of TVI Committees

There are two basic organizational structures
for the amatcur group which appear to be in
general usage. (1) Where s number of amateur
clubs are situated in close proximity in a metro-
politan area, the usual approach is to pool indi-
vidual resources into one unified amateur com-
mittee. From its own interference committee,
cach club provides one or two voting representa-
tives to serve on this amateur steering committee.
A chairman directs its numerous activities. All
TVI complaints or cualls for assistance, arc re-
ferred, recorded, assigned and ultimately cleared
through a committee “cooérdinator.” (2) 1n more
isolated areas, each individual amateur radio
club may provide its own committee on a purely
local basis.

The following are listed as examples to show the
tvpe of represcentatives usually serving directly
with the amateurs on a TVI committee, or in an
advisory capacity as a cooperating group: Repre-
sentatives of broadcast and television stations,
local power companies, ARRL, RTMA, NARTB,
local airways, police radio, television manu-
facturers, distributors, service organizations, in-
dependent service personnel, the military, Civil
Air Patrol and Civillan Defense. A Commission
district office representative or the Regional
Manager may also serve in an advisory capacity.

Usual Committee Objectives

Each committee will usually be found to out-
line its own version of the following primary
objectives, all of which aim toward a better
mutual understanding in relations with the
general public, and providing the basis for self-
regulation in TVI for the amateur:

(1) To provide assistance for those amateurs
who are restricting their amateur radio activities
because of TVI or in the fear of TVI. (2) To in-
vestigate amateur TVI complaints where the
amateur is known or accused. (3) Crusade for a
better understanding between all parties con-
cerned with TVI. Integrate this with an educa-
tional program for both the general public and
TV service personnel. (4) Provide a clearing
house for the coirdination of the codperative
cfforts of ull concerned directly or indirectly
with TVI.

Committee Policy

First reports indicate only slight divergence
from the over-all plun suggested by the FCC
Field Engineering and Monitoring Bureau in the
writer’s January QST article. Most committees
appear to be gratefully accepting to the fullest
extent, direct coéperation, liaison, or mutual

L This is not always the ideal solution! — Ip,
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assistance volunteered from all possible sources.
There are a few amateur committees tending
to “‘spell out” policy in definite terms, ostensibly
to preclude chances of overwhelming workload.
Most committees, however, appear to realize
that, in view of the unpredictable nature of TVI,
no hard and fast rules should be formulated, and
each case must be handled on its own merits.

Results Obtained

In a review of the information available at this
time, the following improvements appear to
have been effected in varying degrees: (1) Gain
in confidence and mutual respect between ama-
teur and complainant. (2) TVI cases are resolved
in a coul-headed, cooperative manner. (3) Mili~
tary Rescrve Units (such as MARS) and Civil
Defense amateur units are able to maintain con~
tinuous operations. (4) Decline in petitions
against amateur opcrations. (5) Reduction in
number of interference cases coming to attention
of members of Congress and FCC.

One of the reasons for the effectiveness of these
committees is the arrangement which the Com-
mission has worked out with major receiver
manufacturers to codperate with the receiver
owner through the usc of high-pass tilters when
the interference is due to receiver deficiencies.
Although committees by no means act with FCC
authority, the liaison they have established with
our Regional Managers places them in an ideal
position to obtain full codperation from the
manufacturer.

Examples of Committee Effectiveness

The value of Committee handling of ‘TVI
investigations cun be demonstrated by several
cxamples of previously enraged complainants
who, following an unexpected show of sympa-
thetic attention on the part of a local TVI com-
wittee, become interested in amateur radio. More
than a few amateurs, after prompt and congenial
settlement of a TVI problem, now find their
neighbor on the way to becoming a member of
the amateur fraternity.!

Many ncighbors, having learned the friendly
way that television and amateur radio can live
side by side, soun tuke advantage of the message-
handling services of the amateur station.

Onc complainant, whose interference problem
had been solved by the installation of u high-pass
filter at the television receiver, called upon the
amateur to install a switching arrangement for
the filter so that amateur’s conversations might
again be heard when desired. )

Committee handling of complaints has resulted
in a surprising number of pleased recciver owners
who offer to puy for installations of a filter, or for
other recciver modifications. where indieated.
This wus an almost unheard of occurrerice before
the birth of 'I'VI committees.

Most committee members have reason to ap-
preciate the service they are rendering others.
For example, in the Washington, D. C., area a
considerable number of ¢ommittee members who

(Continued on paye 138)
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MARS Now in Fifth
Year of Operation

The Military Affiliate Radio System ubserved
its fourth anniversary on November 26, 1952,
with numerous local and area open houses and
demonstrations. Highlights of the System cele-
bration was the transmission of a special anni-
versary greeting from the then Secretary of
Defense, the Honoruble Robert A. Lovett. Mem-
ber stations copying this transmission received
the special 8 X 10-inch photo-montage acknowl-
edgement shown below. The text of the message
follows:

On behalf of the DDepartment of Defensc
it is my pleasure to extend congratulations
and best wishes to the Military Affiliate Radio
System on the occasion of its fourth birthday.
As a result of your splendid program you en-
courage private citizens to become interested
in military communications methods and
practices. Furthermore, and as a result of
your unstinting efforts you assist in the or-
sanization and operation of radio nets for
morale and training purposes and for possible
use by military commands or local civil au-
thorities in the event of disaster or emergency
and also during any situation which causes
existing official and commercial communica-
tions channels to become overloaded or in-
uperative. The members of MARS are to be
commended for their excellent record of
public service and I extend them every good
wish in their future endeavors.

RoBERT A. Loverr, Secretary of Defense

A reproduction of the acknowledgement earned by
MARS member-stations who copied the Secretary’s
message.
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Naval Reserve Visit

During November approximately seventy members of
the Dade Radio Club, Miami, ¥lorida, made a tour of the
local Naval Reserve Training Center. Cmdr. Frank B.
Hoselton, USNR, W4ADP, of the loeal unit, was in charge
of the tour. Electronics equipment was demonstrated and
the use of training aids and instruction kits was explained
during visits to the electronics laboratory and classrooms.

Forest Fire Emergency

During the November forest fire emergency in the
Charleston/Bluetield, West Virginia, areas, a Naval Reserve
emergency communications network was activated and pre-
pared to furnish communications. This network consisted
of the FFifth Naval District Reserve Master Control Station,
Norfolk, Va., and Naval Reserve Training Centers and
Electronics Facilities in the West Virginia area. Amateur
radio station W4USN at the Reserve Master Control Sta-
tion, Norfolk, cooperated with W8CLX, the West Virginia
Fire Control Station near Charleston, on 3890 ke., in pro-
viding assistance on amateur frequencies. Operators at the
Reserve control station were: W6BVY/4, Cmdr. E. J. Beall,
USNR; J. C. Pulliam, RMC, USNR; W8KOX, G. H. Mec-
Cielland, RM1, USNR; and W8CLT, J. F. Wheby, RM2,
USBNR.

Helpful Service

" The Eleventh Naval District Reserve Electronics Pro-
gram now provides a helpful service to amateurs in the San
Diego, Caulif., urea. K6NCB, located at the district head-
quarters building, maintaing a continuous loudspeaker
watch on 29.5 Mec. daily from 0800 to 1600 local time Mon-
day through Friday. Local amatcurs may contact K6NCR
during this period. A directory service is provided for out-
of-town amateurs driving into the city with mobile equip-
rment. Operators at K6NCB are W6HYA, Bill Munoz,
ET2, USNR; K6DY, Cmdr. J. C. Picken, USNR; WeWQY,
Cmdr. B. A. Wambsganss, USNR; and W6PXW, Marvin
Fair, ET1, USNR.

Code Practice

Naval Radio Station NAM-1, located on the east coast.
sends weekly practice code transmissions, Monday through
I'riday, for training purposes. These transmissicns are made
simultaneously on 4205 kc. and 8410 ke. at these times and
speeds (w.p.m.j: 1000 to 1100, 14; 1100 to L145, 16; 1300
to 1400, 15; 1400 to 1500, 8; 1500 to 1530, 12; 1530 to 1545,
25; 1545 to 1600, 30; and 1600 to 1615, 35. Thig code practice
is available for use by all amateurs.

Here and There

Anthony J. Gibilaro, RMC, USNR, W4QEL, is licensce,
operator and stationkceper st K4NAY, Naval Reserve
Training Center, Portsmouth, Va.

Charles V. McNeil, ETNSA, USNR, W7RFP, the op-
erator at KTNAE, Naval Reserve Training (‘enter, Spokanc,
Washington, recently made a training cruise on the (/SS
tilligan.

K6NRN, Volunteer Electronics (‘ompany 12-8 of Red-
wood City, Calif., has three active amateur members. They
are W6CBX, Cmdr. Norton C. DeWolfe, USNR, command-
ing officer; W6HXD, Cmdr. Arthur (*. Adams, USNR; and
W6GWPF, Lt. Cmdr. Charles R. Finn, USNR.

The Anderson Radio Club mcets the first and third
Thursdays at the Naval Reserve Elecctronics Facility
{KK4NBV), Anderson, 8. C. C. J. Walker, jr., RM1, USNR,
\W4SSN, is club secretary.

Merrill D. Randall, RMC, USNR, (W1JBB) station-
keeper at KINRN Naval Reserve Training Center, New-
port, R. I., was recently elected as Communications Man-
ager of the ARRL's Rhode Island Section, New Lngland
Division.

QST for
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The newest country to show up on s.s.b. is
Switzerland, thanks to HBO9HF. W4INL worked
him on 20, for the first HB-W s.s.b. QSO. Other
single-siders that W4INL scared up include
G2IG, KT1DD, VR2CG, G2ALN, KP4HF, KH6-
AJH, OE13CC and G3CO].

The Hamfesters Radio Club is proud of its
two active 8.8.b. stations, WOKNP and W9DKA,
both using phasing rigs. . . . W4GL uses u
phasing rig on 20 to drive the final of his Collins
KW1. . . . Latest figure on W6 s.8.b. activity is
44 on 80 and 8 on 20, to refute our figures of a
few months ago.

Grounded-Grid Linears

With the current interest in grounded-grid linear ampli~
fiers, you will probably be interested to see how W2EAS
has his rigged up. Bill uses a pair of 8058, as shown in Fig.
1A, and the heart of the thing is the low-capacity filament
transformer, 71, that makes it easier to keep the filaments
above r.f, ground. The transformer was one that was kicking
around in surplus, with about 14-inch spacing between
windings and core. Originally with a 5-volt secondary, it
was rewound for 10 volts to keep the 8058 happy.

The resistor K1 has no particular significance except
to limit the d.c. voltage appearing at the end of the cable
if the link is disconnected. The 414-turn link, In, is part
of the converted BC-696 driver. Peak plate input to the
driver runs around 75 watts. Idling current to the 805s is
around 86 ma., kicking to 350 to 400 ma. on peaks. The
linear worked right off, after a minor oscillation was killed
by the parasitic suppressors in the plate leads, and no
neutralizing is required, of course.

Here is the s.s.b. station of W2EAS. The cabinet in
the center houses the parallel-805s grounded-grid final
and igs 1200-volt power supply. That “open-air® rack to
the right of the cabinet is the Weaver-Brown crystal-
lattice exciter, complete with power supply and vari-
able-crystal oscillator, The center BC.696 on the shelf
was revamped for use as a driver amplifier between the
exciter and the final. The other two ARC-5 units are for
40- and 80-meter c.w.

Bill also passes along the sketch of Fig. 1B, which is
the way W4PIX runs his grounded-grid 811-A linear final.
This method takes a higher-voltage filament transformer,
to make up for the drop in the link and the r.f. choke

High-Level Converte;-s

There hag been a need in s.8.b. circles for a good high-level
converter, to aid in band changing at powers above what
the small receiving tubes will handle, and W6EDD has come
up with what looks like a neat solution. Shown in Fig. 2
[p. 118], it can be used as a Class A grounded-grid amplifier
or us a mixer, depending upon how the plate circuit is
tuned. WBEDD has used a 6Y86, 6V6, 6L68 and 6AQS5 in
the circuit, all with equally-good results. As an amplifier,
the plate current runs around 1§
ma. (at 300 volts), with no varia-
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tion with signal. As a mixer, the
plate current idles at around 15
ma, and kicks to 30 ma. on peaks.
It requires less than 1 watt of
drive, and its output is sufficient to
overload a heaviiy-loaded 807. The
heterodyning signal has no effect on
straight-through operation. Norm
= uses the device straight-through on
75, and a 10.4-Me. oscillator and a
new coil at 13 put the output on

_“QQQQ o t1200
FROM
RECTIFIERS

20 meters.
(Continued on page 118)

Fig. 1 (4)— The grounded-grid linear amplitier at
W2EAS uscs a pair of 8058 in parallel. A special (sur-
plus) low-capacity filament transformer solves the prob-
lem of keeping the filaments ahove ground for r.f.

C1, C2, Cg — 0.01-ufd. 600-volt mica.

Cis — 0.004-pfd. 2500-volt mica.

(5 — 360-ppfd. variable, 0.05-inch spacing (Cardwell
MO-180-BD, both halves in parallel).

(g — 15-4fd. 1500-volt filter condenser.

R; —- 800 ohms.

Rz, R3 — 100 ohms, 1 watt.

L1 — 4%4-turn link on ARC-S driver.

RECi, RFCz ~ 30 turns No. 3V enam., wound on Rz,
R

3.
Ty ~ low-capacity filament transformer, surplus.
(B) — WAPIX uses the excitation link, L, and an r.f.
choke, RFCi, to keep the filament above ground in his
grounded-grid amplifier,
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Notes on V.H.F. Converter Design

Some Practical Hints for Improving the Performance of
Crystal-Controlled Converters

BY JOHN P. VAN DUYNE,* W2MLX, AND KURT E. TREPTAU,** K2CEM

e Crystal-controlled converters are be-
coming more popular among v.h.f. men
every day, but unless they are carefully
designed their considerable response to
signals outside the intended frequency
range may malke them something less
than an unalloyed blessing. Here the au-
thors describe simple means for reducing
spurious responses in v.h.f. converters,
while at the same time maintaining uni-
form high sensitivity across the desired
tuning range.

to extend the frequency range of a commu-
nications receiver to bands 'where the owner
of the receiver wishes to operate. Various forms
of v.h.f. converters have been used with amateur
receivers for many years, but only recently have
they begun to achieve a high state of perfection.

A major drawback of v.h.f. converters in gen-
eral has been instability in the local oscillator,
resulting from mechanical vibration or long-term
thermal effects. In order to circumvent this dif-
ficulty the use of cryvstal-controlled injection
sources has come into vogue. The higher the
frequency the more difficult it is to design a vari-
able-frequency osvillator, so though crvstal-
controlled converters for all amateur bands have
beent  described, their greatest use has been
found on 50 Me. and higher bands.

The use of crystal control in the converter,
though it makes possible a high order of stability,
introduces other complications. These revolve
around the fact that, with a single injection fre-
quency, the intermediate frequency must he
varied to effect a tuning range. The r.f. portion
of the converter must thus be broadbanded in
sume way, so that its gain will be constant across
the band for which it is designed, yet it must be
made to reject signals on all frequencies outside
the desired range insofar as possible.

Some erystal-controlled converters that have
been described make use of rather ineflicient
broadbanding methods. An example ‘is the use
of single-tuned coupling circuits damped with
shunt resistors to broaden their frequency re-
sponse, as shown at the top of Fig. 1. This is
simple circuitwise, but it produces a passband
that is far from the ideal. It achieves broad re-
sponse at the expense of gain, und the passband

THE basic reason for the use of a converter is

* Consulting Kngineer, Teeraft Division, Television
Industries, Inc., Hackensack, N. J.
4% (hicf Engineer, Teeraft.
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is such that interference from strong signals
outside of the desired frequency range is a prob-
lem. On the other hand, we have found that use
of several double-tuned-overcoupled circuits as
shown in the lower portion of Fig. 1, results in
an almost ideal flat-topped passband charac-
teristic. High-Q coils of proper form factor. ori-
ented for minimum capacitive coupling between
stages, make possible this desirable response
without an cxcessive number of circuits. 1t is
obvious that this technique is going to be ef-
fective in reducing the amplitude of adjacent-
frequency signals from strong local stations and
interference from the unwanted harmonics of the
crystal oscillator or doubler stages in the con-
verter. The tendency to cross-modulation from
stations located outside the passband is reduced,
and higher gain is obtained at the desired fre-
qquencies.

Probably even more annoying than the cross-
modulation trouble that is found in many crystal-
controlled converter designs is their spurious
response to signals outside the desired frequency
range. It is quitc common, in tuning the four-
megacycle range covered by the 2-meter band,
for example, to find many interfering signals in
addition to the desired amateur stations. These
may be the sound or video carriers of local tele-
vigion stations, taxicab or other mobile service
stations, operating in the frequency range that
serves as the intermediate frequency, or un-
modulated signals resulting from harmonics of
the receiver oscillator. All except those in the last
category can be minimized or eliminated com-
pletely by employing suitable converter design
techniques.

One of the purposes of this article is to de-
scribe means of avercoming these weaknesses
of erystal-controlled converters for 144 Ale.
while at the same time achieving a high order of
sensitivity and stability. The 2-meter band is
used a8 an example for several reasons, though
the same principles may be applied to other
frequencices in the v.h.f. range. Reception at 144
Me. requires multiplication of the crystal oscillu-
tor frequency. A converter for this band is quite
susceptible to the spurious response troubles
mentioned above because of its location in the
spectrum between two high-powered broadeast-
ing services, f.m. and TV, and close to many air-
vraft and mobile frequencies. In addition, it re-
quires the use of low-noise r.f. amplifier tech-
niques, as the frequency is high enough to make
receiver noise one of the major limiting factors
in weak-signal reception.

“ QOST for



R.F. Amplifier Circuitry

It is well known that the first r.f. amplifier in a
good design controls the sensitivity, or more ac-
curately, the noise figure of the entire system.
In the specific design in question it was decided
to use one of the new low-noise dual triodes, such
as the 6BQ7A, the 6BK7 or 6BZ7. The first r.f.
amplifier circuit is the so-called cascode or driven
grounded-grid arrangement shown in Fig. 2.
This provides high gain, low noise figure, ex-
cellent stability and ease of adjustment.

Many variations of this circuit have been de-
vised, and nearly all show complicated ncutraliz-
ing methods for achieving the lowest possible
noise figure. In the case of a circuit to be used
only over a narrow band of frequencies (it should
be noted that the 2-meter band is actually nar-
rower than a single television channel) fussy
neutralizing arrangements can be dispensed with,
and a single small coil used to advantage. This
inductor is connected between the plate of the
first triode section and the cathode of the sec-
ond, and is designed to be resonant with the input
capacitance of the grounded-grid section. This
dual-triode circuit has a noise figure under 4 db.
above thermal. When it is
used with a suitable pen-
tode r.f. amplifier follow-
ing, the over-all noise fig-

REAmp.
144-

ure can be just slightly in ’— <
excess of 4 db., which is S
quite good at these fre- .=
cluencies.

Note thut w second r.f.
amplifier using a pentode
(6AKS or 6(’B6) is sug-
gested. If the mixer fol-
lows the first r.f. amplifier
directly the noise figure
will not be as good, and
the operating conditions
for the mixer become more
critical. The intermediate
r.f. amplifier also permits
the use of more tuned cir-
cuits at the signal fre-
quency and hence im-
proves the rejection of ad-
jucent signals and those
on the intermediate fre-
quency. In this respect,
the additional pentode r.f.
stage is superior to the use
of an i.f. amplifier stage in
the converter as a means
of building up the gain.
The latter tends to in-
crease difficulties with sig-
nal pick-up at the inter-
mediate frequency, where-
ay the second pentode
stuge i8 effective in reduc-
ing it. If control of the
over-all converter gain is
Jesirable, it can be accom-

Fig. 1 Basic

the broad but

February 1953

>

1},
l

converter
circuits, showing methods of
broadbanding. Circuit A huas
resistive loadin g resulting in 34 g .

low-gain re- .
sponse shown by the dotted
line in the graph at the right.
Ani.f. amplifier stage is needed
for satisfactory over-all gain.
In B, double-tuned circuits
between the r.f. and mixer
stages to give the desirable
characteristics of Curve B. The
firat stage, a triode, is followed
by a pentode to build up gain. ,
The mixer can be cither pen- - A ~
tode or triode. Gain is equal to
the above, nithout ani.f. stage,
and rejection of unwanted sig-
nals is greatly improved.

plished by means of a cathode-bias gain control
in the pentode stage in the same manner as is
commonly used in i.f. amplifier stages.

Double-tuned circuits are used betwecen the
triode and pentode amplifiers, and between the
pentode amplifier and the mixer. This is a very
impartant feature, making possible the highly-
desirable over-all response shown in the lower
portion of Fig. 1. The coupling circuits can best
be aligned by the use of a sweep-frequency gener-
ator, but this is not necessary. Entirely satisfac-
tory performance can be obtained by judicious
use of a grid-dip meter and a final touch-up using
on-the-air signals. The gain of the unit is ade-
quate to give very good performance, even with
some mmistuning,

Pentode or Triode Mixer?

Triode mixers are commonly used in v.h.f.
converter service in preference to pentodes
hecause of their generally lower noise figure.
This is an important consideration only when no
r.f. stage, or an incffcctive stage, is used. The per-
formance of the trinde-pentode combination al-
ready described is such that the mixer following

Mixer (Triode)
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it has substantially no effect on the noisc figure
of the system, so the following desirable features
of a pentode mixer can be made use of.

Properly designed, the pentode mixer is less
susceptible to oscillation trouble than a -triode.
It affords better isolation between r.f. and if.,,
and conscquently contributes to the ability of
the converter to rcject signals on other than the
desired frequency range. The better pentodes
have higher conversion gain, making an i.f. am-
plifier following the mixer unnecessary. Pentodes
generally require less injection voltage than
triodes, making the work of the oscillator-multi-
plier chain easicr.

The design of a mixer to follow an effective r.f.

Fig. 2 — Modification of the cascode circuit suitable
for 2-meter r.f. amplifier service. T'he coil Ly is resonant
at the middle of the band with the input capacitance of
‘the second triode section. Its adjustment is not critical.
Suitable tubes are the 6BQ7A, 6BK7 or 6BZ7.

amplifier system is not critical. Generally speak-
ing, the principal consideration is to set up the
operating conditions of the pentode so that it
draws the lowest plate current consistent with
satisfactory output. :

Oscillator-Multiplier Consideration

The oscillator portion of the converter uses a
erystal operating on its third overtone, permit-
ting sclection of the crystal from readily-available
frequencies in the 7-to-8-Mec. range. The actual
frequency is dependent on the intermediate fre-
quency sclected. Choice of the i.f. is a matter for
later discussion. The final multiplied output
should be 144 to 148 Me. minus the desired tun-
ing range of the low-frequency receiver. An ex-
ample is in injection frequency of 130 Me., al-
lowing the receiver to be tuned from 14 to 18
Me. to cover the 144-Me. band. This is achieved
by a 7222-ke. crystal operating on its third over-
tone, which is then multiplied by a factor of 6.

Many other possibilitics exist, though this
one provides for the use of a low-cost crystal and
a simple multiplying chain. It is desirable to
keep the frequency multiplication to 2 minimum,
as the more multiplication there is involved the
more complex becomes the signal fed into the
mixer tube, and consecquently the greater the
danger of mixing the incoming signals with
frequencies other than the desired one, resulting
in “birdies” across the band. A typical case de-
velops if high-order harmonics, other than the
desired 130 Me., get into the mixer tube together
with the sound or picture carriers of TV Channel
7, which can be very disconcerting if a trans-
mitter is operating on that channel locally. There
are many other possibilities, of course, but suf-
fice to say that it is highly desirable to minimize
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the presence of other than the desired frequencies
at the mixer grid.

Occasionally, it will be found that local inter-
ference problems can be solved by suitable
choice of multiplier frequencics following the
crystal oscillator, seclecting these {requencies
so that none is higher or lower than a local serv-
ice by the amount of the intermediate frequency.
Normally the stage following the overtone oscil-
lutor multiplies the frequency by 2, and another
stage runs as a tripler. This sequence is desirable
in the presence of a strong TV signal on Channel
7, but there may be other cases where the order
of frequency multiplication can be reversed to
advantage.

In addition to choice of frequency multiplica-
tion according to local conditions, it is important
that adequate filtering of unwanted harmonics
of the crystal is provided in the plate circuit of
the last frequency multiplier. This can be done
with undercoupled double-tuned circuits, but in
this instance it has been found adequate to use a
high-Q plate circuit loosely coupled to the mixer
grid by means of an inductive link.

Mechanical Layout

Several desirable objectives can be attained
by proper layout of components for a crystal-
controlled converter. There are two general
approaches to the problem of adequate isvlation
and reduction of feed-back. One is to build
compactly and resort to rather complicated
shielding and filtering. Another is to build some-
what larger, in order to provide space for a layout
that will achieve the same ends.

Stability, that is, freedom from feed-back, is
accomplished in the r.f. portion of the converter
by careful positioning of the r.f. inductors, and
phasing of the windings for minimum unwanted
coupling between stages. Capacitive coupling
between r.f. stages is held to a minimum by de-
signing the r.f. inductors so that their hot con-
nections (to plate and grid) occur at opposite
ends of the coil structure. Components in the
oscillator-multiplier chain are so placed as to
prevent strong local fields therein from adversely
affecting the performance of the r.f. portion.

Complete shiclding from strong external fields
is important, as is the prevention of signal pick-up
at the intermediate frequency by any portion of
the converter circuitry. This is achieved in a very
simple manner by building the converter entirely
on a metal plate that is then fitted to a chassis or
metal-lined box to complete the metal enclosure.
Jonnection from the converter to the communi-
cations receiver should be made with coaxial
line, the outer conductor of which is connected
to the case of the converter and to the receiver
shielding. In the case of extremely strong local
signals on the intermediate frequency, it may be
necessary to add a shielding box around the re-
ceiver antenna terminals.

Desirable Receiver Characteristics

‘The communications receiver with which the
converter is used plays an important part in
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the over-all performance of the v.h.f. receiving
system. Desirable receiver attributes could be
stated in general as follows: The receiver should
have very good image rejection in the frequency
range that is to be used as the i.f. band for the
crystal-controlled converter. 1t should be well-
enough shielded to prevent direct pick-up of
signals in the i.!. range. The receiver oscillator
and beat-frequency oscillator should be stable, if
maximum advantage is to be derived from the
use of crystal control in the converter. The tuning
range that is to serve as the intermediate fre-
quency should have sufficient bandspread so that
signals may be tuned in easily and spotted readily
as the receiver is tuned across the if. range.
Some receivers are deficient in this category,
particularly those that have separate band-
spread and general-coverage dials.

The local oscillator of the communications
receiver should be of low amplitude, be thor-
oughly shielded and of low harmonic content,
and preferably applied to an inner grid of a
pentagrid type mixer. When this is done, the
oscillator voltage is effectively isolated from
the signal input grid voltage by means of the
screen. It is especially important that there be
no oscillator voltage appeuaring at the antenna
input terminals of the receiver, for such voltages
even at very low amplitude will cause “birdies”
in the tuning range.

It is not necessary that the recciver be out-
standingly sensitive; in fact, it may be desirable
to have less than the usual sensitivity, as the
converter has quite high guin in its own right.

If the receiver has inadequate image rejection
(less than 1000 times) at the frequency chosen
for the converter output, repeat signals will
appeal at twice the recciver if. away from the
main response. That is, if the communications
receiver if. is 455 kc., the 2-meter signals will
repeat 910 ke. away from the proper frequency.
This is a characteristic of the communications
receiver, and nothing can be done about it in
the converter. In general, it may be said that
single-conversion receivers having one r.f. stage
or none at all will have inadequate image rejec-
tion in the 14- to 18-Mec. region. Single-conver-
sion jobs with two tuncd r.f. stages will be much
better, but double-conversion receivers with a
higher first intermediate frcquency are the best
of all.

If the converter is to be used with inexpensive
receivers having poor image rejection at 14 Me.,
better results will be had with a lower converter
i.f., such as 7 Mec. Using 14 to 18 Me. has a special
advantage for 144-Mec. couverters, however —
it allows direct reading of frequency from the
receiver tuning dial, 14 Mec. being 144, 15 Me.
145, ete.

Where energy from the receiver oscillator is
radiated through leads to a separate power sup-
ply, or as u result of inadequate shielding, har-
monics of the oscillator frequency may cause
many fast-tuning birdies in the tuning range.
"The rapid-tuning characteristic identifies them as
harmonics, the speed of tuning being related to

February 1953

CTTTTTT T LT T TSAiELD

Fig. 3 — Simple low-pass filter for use in keeping re-
ceiver oscillator energy from entering the converter
through its output cable. C1 and C2 are about 20 ppfd.
Ry should be 100 to 200 ohms.

the order of the harmonic. One otherwise excel-
lent receiver that is troublesome in this respect
may be corrected by the use of shielding over the
power supply cable and filtering of the individual
leads where they come out of the receiver. A
simple low-pass filter such as is shown in Fig. 3
may help in minimizing this trouble in cases of
inadequate oscillator shielding. This should be
inserted in the line beétween the converter and
the receiver input terminals.

Performance

A typical 144-Mec. converter bascd on the
design thoughts here discussed will have a noise

"figure of 4 to 5 db., depending on the tubes used.

Rejection of spurious signals will be a minimum
of 1000 times, and will be that low only on signals
around 116 Mec., a little-used frequency that
should cause no particular difficulty. Response to
signals in the 14- to 18-Mc. range, often trouble-
some in crystal-controlled designs, is too low to
be measured; in other words, in excess of 100,000
times.

The response in the region of the 144-Me.
band, shown in Fig. 1, is essentially Hlat across
the band itself, dropping sharply a short distance
from either band edge.

Though the 144-Mc. band is used as an ex-
ample, the same principles bave been applicd
successfully to bands from 28 to 420 Mec. By
suitable attention to minimizing spurious re-
sponses, the stability of crystal control and the
advantages of broadband design can result in a
quality of reception on these bands that is avail-
able through no other means.

A has just completed a beautiful little converter
for 6 and 2 meters, aud its measured noise figure
is as good as or better than anything the local
v.h.f. men can produce. He feeds the output into
a surplus radar i.f. amplifier, and claims he now
has the finest receiving set-up in the county. B
won’t go along with this, says that a slightly
poorer converter working into a good communica-
tions receiver would give a better signal-to-noise
ratio. Who is right?

(Please turn to page 138 for the answer)
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. Correspondence
FromMembers-

The Publishers of QST assume no responsibility for statements made hercin by correspondents.

NEW F.C.C. REGS

821 Rutgers Road
Franklin Sq., N. Y.
Editor, QST:

I wish tc register a protest against the decision of the FCC
to open all bands to permit ‘phone operation by General and
Conditional licensees.

1t shows bad faith indced to have required additional
examination elements to qualify for additional privileges
and then to discover that no such privileges arc granted. . . .

All in all, surprising thoughtlessness and consideration of
the license structure has bee:n showw. I do hope reconsidera-
tion is still possible.

~~ Herbert Greenberg, W2EEJ

1212 Gore Blvd.
Lawton, Okla.
Editor, QST:

1 protest against the new law giving all amateurs the same
privileges without working for them. There is no incentive to
try for a higher class of license.

~— Gilbert Butler, W50QD

Spencer
lowa
Kditor, QST':

. In the tirst place the proposed regulation will com-
pletely kill the incentive of obtaining a higher class ticket,
because a General Class will have the same advantage and
privileges as an Amateur Kxtra Class.

Our personal solution would be to leave the Gieneral and
Advanced Class as they are, with the same privileges and
restrictions, The new 'phone ullocation vn 40 meters, and
possibly 15 meters in the future, should be given to the
Amateur Extra Class with the same restrictions for obtain-
ing that license as are in effect now.

This would give the amateur something to wourk for, from
Novice to Amateur lixtra Class, with increasing privileges
for cach license., . . .

~— Dr. D. P. Schmitt, WOGEL

640 Milwood Ave.
Venice, Culif.
Editor, @ST':

. . It would appeur that the Clommission is far too
readily swayed by a minority pressure group purperting to
represent a large segment of the amateurs concerned. 1 be-
lieve further that they should be brought to realize that it is
actually a minority group that is promoting the bulk of these
changes that are not desired by the majority of the ama-
teurs. . . .

— Ben 1. Myers, WEROP

770 Davies Ave,
Akron 6, Ohio
Kditor, QST:

In the past | have restrained myself from making cow-
ments on the ill-advised and ill-conceived decisions rendered
by the FCC on the amateur’s behalf but after the latest
cdict handed down by the Commission, I feel that further
restraint is impossible.

What idcology considers it just to reward equally initia-
tive and lack of initiative? Kither this is 4 new precept aimed
at dividing and conquering the largest reserve of communi-
cation spceialists or else it is cleverly contrived to relieve us
of all frequencies below the microwave region.

1t appears to me as if a well-planned campaign is rapidly
reaching its conclusion unless the amateurs wake up and
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demand to be heard in the formulation of these policies as
was done hefore World War II when the amateurs were
permitted virtual self-regulation.

Perhaps it is too much to :xpect to return again to the
days when a man was deemed wise enough to govern himself
instead of being dictated to by a group of power-mad burcau-
crats who consider themselves the only recourse when it
comes to making decisions atfecting thousa.nds

- R. Bolles, H '8DI'Y

11044 Durland Ave., N.E.
Seattle, Washington
Editor, Q8T:

. Based on the storm of protest this has aroused, my
letter is undoubtedly one of many ARRL will reccive on this
subject. 1 surely hope there will be sutlicient to cause the
setting aside of action that so many amateurs feel is both
unnecessary and ill-advised. . . . The gradual step-up from
Novice to B and eventually to A licenses has furnished
worthwhile goals for the beginning amateur. This is defi-
nitely true in my own case iu going from B to A and I have
even heurd disappointment expressed by amateurs now
holding a B license and contemplating on taking the A ex-
aumination. They who have been working toward it now feel
sumething has been taken from them. . . .

~ Lloyd Peek, W?B.1

539 Eastern Dr,, Rt. 6
Memphis, Tennessee
Liditor, QST
[ strongly urge immediate uction to keep Generals out of
('lass A 'phionc bands,
~ IV, Bettersworth, W4IIY

1043 Schley Avenue
San Antonio, Texas
Editor, Q817';

. . . 1 believe that this action has completely undermined
the amateur licensing procedure. 1f the Cowmnmission would
have continued issuance of new Advanced Class licenses
rather than authorizing (onditional and General Class
licensces the additional radiotelephone uperating privileges,
the stimulation for persons to advauce in their studies of
radio could have continued and at the sume time the number
of stations operating with the additional privileges could be
limited to a practical amount.

= Albert Jerry Balusek, WoSAIHl

Morrisville
‘Vermont
Jdditor, QST':

. . . These bands are in rather tight shape now after-
noons and evenings. ‘Che increase in QRM ought to be svine-
thing to see. But how about the increase in transmitters not
adjusted for optimum performance? The increase in b.c.
and other forms of interference? Will our admiring public
~tand for it? . . .

Uinderstand also 7200-7300 is to be opened for 'phone. If
Class A, I for one approve.

-~ {tray Jenavold, WI1ETE

(428 W. 15th St.
Casper, Wyoming
Editor, QST':

. . . There is a swelling tide of resentment against this
decree and the F'CC will so find in their mail. . . . It serves
no good purpose, and it is about the rottenest deal thus far
perpetrated against the amateurs. . . . Let all earn alike
the right of higher achievement. . . .

— A, F. Pickett, W?GOH

{Continued on page 116)
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- Strays s

The attention of old-timers will be drawn to
the appearance of several familiar names among
the recent ranks of Silent Ileys. . . .

A former ARRL Director, M. B. West (ex-
SAEZ) pioncered in the ficld of transmitting
theory and practice. His classic discussion on
power factor, “Some Whys, und Speculation as
to Some Possible Wherefores” (QST, Feb., 1921),
remains memorable as well as his part in the
famous debate on that subject which devcloped
at the first ARRL National Convention, held in
Chicago in 1921.

A. L. Groves (ex-3BID) preferred the consid-
erations involved in receiving techniques and his
numerous contributions to QST during the early
Twenties established him as a leading authority
of the day.

Enthusiastically active in League affairs, Isaiah
“Ike” Creaser, W1UD, joined the roster of QST
authors in May, 1936, with his provocative de-
scription of “The Preselector Antenna.”

Frank M. Murphy, W8ML, may easily be
remembered for his lucid accounting of the prob-
lems met and solved in “The Murphys Build a
Mast” (QST, May, 1923).

FEED-BACK

In the circuit diagram of the “Tur-Key” on
page 19 of the Deccember issue, the connections
to the diodes 1y and Dy should be reversed in
each casc. In other words, the cathode connec-
tions should go to K14 and K3, while the plate
connections should go to Rs7 and R3s.

In the answer to the December Quist Quiz, the
figure 923 should have been 996.

A number of readers have pointed out to us
that therc is something obviously wrong about
the oscillator plate circuit in the 6146 transmitter
described in December QST (“75 Watts with an
‘Feonomy’ Power Supply’’). Since it is easier to
show a schematic than to describe the changes in
words, the correct tank coil wiring is shown in the
accompanying drawing, which’should replace the

Cr

I~

corresponding scetion in Fig. 1, page 24, Decem-
ber QST. Note that the neutralizing link, Ls, is
coupled to the hot end of L1, and that Sy is on an
open position for 80-meter operation.
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ARRL Appointments:
OFFICIAL BULLETIN STATION

Here’s 4 post in the ARRL field organization
that renders a service strictly ““of, by and for the
amateur.” Stations designated as Official Bulle-
tin Stations by SCMs transmit bulletins from
ARRL Headquarters containing the “latest and -
most important news concerning amateur radio.”’
These OBSs reccive the bulletins hy mail, or
where possible copy them directly from the
League’s headquarters stution, W1AW . Through
repeated transmissions of these bulletins at dif-
ferent times and in the various bands, reliable and
early information concerning regulations, activi-
ties and matters of interest. to amateurs is pro-
vided.

The generul qualifications for OBS appoint-
ment are: ability to give good local coverage,

BROAD LOCAL
COVERAGE IS NECESSARY

ability to make & minimum of threc bulletin
transmissions per week, adherence to bulletin
transmission schedules. agreed upon with the
SCM, compliance with certain requirements for
reporting OBS activity to the SCM.

The ARRL Official Bulletin program is per-
forming a valuable service to amateurs. Hundreds
of OBSs are assisting in this worth-while activity.
There's room for additional stations that can
give certain types of coverage. Kspecially needed
are those that can give broad local coverage such
as can be obtained on the 2- and 6-meter bands.
Stations working other bands in some instances
are necded to fill vacancies or cxtend service to
bands not already covered. If as a member of the
League you can help as OBS, your SCM (address
on page 6) will welcome your application. Where
there are openings, preference will be given to
stations that can provide the greatest number of
transmissions and give best signal coverage.

ARE YOU LICENSED?

¢ When joining the League or renewing
vour membership, it is important that
yvou show whether you have an amateur
license, either station or operator. Please
state your call and /or the class of oper-
ator license held, that we may verify
vour classification.
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SAFE KEYING OF A.C.-D.C. MONITORS

AN a.c-d.c. monitor can be keyed safely and
simultaneously with the transmitter if a
microswitch iy used to activate the monitor
circuit. The control arm of the microswitch
should be slipped under the regular key knob so
that the switch will be actuated when the key is
closed. —- K. M. Brownless, VE2A PO

SIMPLE AUDIO LIMITER

/X\' effective noise limiter that can be installed
£A in almost any recceiver in a few minutes’
time consists of a pair of IN34A germanium
crystals connected ucross the secondary of the
last i.f. transformer. The crystals should be con-
nected in parallel with opposing polarity. Clip-
ping depth for the system is adjusted by the r.f.
gain control of the receiver.

T use the system principally as an ‘““car-saver”
on break-in ¢.w., but it also performs effec-
tively on ’'phone signals. One of the nicest fea-
tures is that it can usually be installed without
necessitating the removal of if. cans or other
components — Ralph W. Stewart, WE6KIR

IMPROVING THE 14-MC. PATTERN
OF 7Z-MC. ZEPPS

MANY of us have to rely upon a 7-DMec. half-
wave Zepp antenna as a general purpose
antenna. One disadvantage of this practice is
that the radiation at right angles to the line of
the antenna is practically nil with the system
tuned for 14-Mec. operation.

This disadvantage cun be overcome without
atfecting performance at any other frequency by
dropping a 14-Mec. half-wave section from the
center of the horizontul flat-top. Clonnected at
this point the new vertical member will have no
noticeuble effcet on the loading at any frequency
but will cause the antenna to radiate an omni-
directional vertically polarized signal at 14 Mec.,
80 eliminating the previous gap in the coverage.

1t necds to be said that one does not get some-
thing for nothing, and that the amount of power
radiated at right angles to the modified antenna
is subtracted from the power formerly radiated
in other directions. - 1. A. Roberts, G2RO

MANUAL CONTROL OF GENERATOR
CHARGING RATE

ASIMPLE method for control of the charging rate
of an automobile battery is shown in Fig.
I. The system has three features that should be
of interest to the mobile enthusiast: (1) the
generator automatically charges at full rate
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whenever the transmitter is activated by the
push-to-talk switch; (2) the generator charging
rate may be manually controlled by the operator;
(3) voltage regulator noise is eliminated because
the regulator is removed from the circuit when
desired.

In Fig. 1, K is a 6-volt relay and S, is a 8.p.d.t.
toggle switch. The relay is installed with the field
winding conunected in series with the 6-volt lead
to the microphone switch and with the normally-
open contacts connected between the rotor arm

TO PUSH-TO- TO GENERATOR TO'F'TERMINAL
TALK SWITCH FIELD ON REGULATOR

Sy
L—-——K[

= b

+6V.

Fig. 1 — This modification of an automobile battery-
charging system will climinate voltage regulator noise
and will provide additional charging current when it is
needed most — during transmitting periods.

of the s.p.d.t. and ground. When installing the
gystem, the generator lead that connects to the
“F” terminal of the regulator is. disconnected
and then returned to the toggle switch. The re-
maining contacts of the toggle switch are con-
nected to the *F” terminal of the regulator and
to the 4-ohm wire-wound potentiometer, k),
respectively. When the switch is in the up posi-
tion, the charging rate is controlled by the regu-
lator and when the switch is snapped down, the
charging rate is controlled by the potentiometer.

Any surplus relay with a 6-volt field can be
used as K. The contacts need not. be of the heavy-
duty variety, because the generator excitation
current that flows through them is not of great
magnitude. The points of the relay simply ground
the generator field lead, thus adjusting the gen-
erator for full output for the duration of a trans-
mission. — L. H. Beckwith, WSOGK

CARE OF SOLDERING IRONS

N the tip of vour soldering iron becomes
pitted, instead of filing it smooth, thus wast-
ing copper, draw the copper tip by squeezing it
in a vise or with a ball pecen hammer. The elonga-
tion of the tip not only restores the length, but
the cold working will make the tip last longer.
Any small irregularities remaining can be
smoothed with a few light strokes with a fine file.
— Warren 8. Lincoln, W6EYP, ¢z-W1JFA
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BC-459A CALIBRATION CRYSTAL
FOR CONVERTER USE

Ax:rYONE who has the 8000-ke. calibration crystal
from a BC-459A transmitter kicking around
may be interested to know that it can be put to
good use in a crystal-controlled, 10/11-meter
converter. When the crystal is operated at the
third harmonic in the oscillator section of a con-
verter, the resultant i.f. permits use of the calibra-
tion of the main receiver with as simple a correc-
tion factor as possible. Complete coverage of the
28-Mc. band is had by tuning the receiver be-
tween 4 and 5.7 Mec. and the 11-meter band will
be tuned by the receiver range of 2960 to 3230
ke. -— John W. Watson, W7GHB

POLYSTYRENE MOUNTING BOARDS

ACOMMERCIAL appearance can be lent to that
new piece of gear by mounting capacitors
and resistors in bank form. One quick and easy
way of making these assemblies is to lay the
components flat on a narrow strip of polystyrene
and then curl the wire leads over the edges of the
sheet.

If the leads are then heated with a soldering
iron — no solder, please — they may be forced
down into the polystyrene as the latter melts.
After the material has reset, it will maintain a
permanent grip on leads of the components.
Mounting holes for the finished assembly may
be drilled at each end of the strip.-— Roy R.
Campbell, W4iDFR

MODIFIED SWITCHING CIRCUIT FOR
THE ELMAC TRANSMITTER

Aﬂ.. delivered, the 3-band Elmac transmitter
does not include a switch for cutting off the
audio tube filaments during c.w.
operation of the rig. However,
the manufacturer does wire the
filament circuit so that a control
for this purpose may be added.
Recently, when this addition to
the rig was being considered, it
was decided that the new switch
could be mounted on the panel
just to the right of the power-
amplifier on-off switch. Further-
more, it became apparent that a
little more input to the amplifier
could be obtained by re-routing
the high-voltage wiring around
the secondary of the modulation
transformer whenever the trans-
mitter was switched to the c.w.
position.

Section A of Fig. 2 shows part
of the original Elmac schematic,
and B shows the revamped cir-
cuit that uses a d.p.d.t. toggle
switch to handle the filament
and the high-voltage switching,
Notice that S; disconnects the

POWER-
AMPLIFIER

MOD. TRANS,
O————

®

ON-OFF SW,

transformer when the switch is snapped to the
c.w. position, and that it turns on the audio fila-
ments only when set at the ’phone position .Of
course, the original filament on-off switch re-
mains in the circuit.

The compactness of the transmitter makes it.
difficult to do any soldering at the switch ter-
minals after the latter has been mounted on the
panel. Therefore, it is advisable to equip the
switch terminals with 2-foot wire leaders before
the unit is mounted in place. — William G. Grella,
WI1DKR

INEXPENSIVE HIGH-CAPACITANCE
VARIABLE

WE{EN looking for a truly inexpensive high-
capacitance variable condenser, don’t over-
look the b.c. receiver field. Some of the dual-
superhet tuning units offer a capacitance of ap-

- proximately 400 pufd. per section for a cash out-

lay of only a dollar or so. Sometimes, you even
find these variables on the bargain counter —
marked down to 29 cents!— John J. Schullz,
W2EEY

MORE ABOUT THE MONITONE

FTER a Monitone had been constructed and
installed here at W7LGS, considerable diffi-
culty was experienced in obtaining enough recti-
fied voltage to bias the 6J5 to cut-off. The diffi-
culty was eliminated by obtaining bias voltage
for the monitor from the grid circuit of the trans-
mitter final amplifier. A lead connected to the
junction of the r.f. choke and the bias resistor of
the amplifier may be terminated at an insulated
jack on the rear of the transmitter chassis, so that
the bias line to the Monitone may be a plug-in

e

- Y\

AUDIO R.F.
HEATERS HEATERS TO AMPLIFIER
L}

TO AMPLIFIER

POWER -

¢ AMPLIFIER
":z :( ON=OFF SW.

MOD.TRANS.

AAAAAN
\AAAAALS

AAAAAAN
\AAAAAL

tHV.

@®

Fig. 2 — A before and after wiring diagram of the filament circuit for the

gecondary of the modulation Elmac transmitter. S; is a d. p.d.t. toggle switch.
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affair. With the bias for the monitor so obtained,
it is necessary to remove the input r.f. choke aud
the crystal diode from the Monitone circuit.
Bias from the transmitter is then fed to the junc-
tion of the grid resistors for the 6J5 monitor tube.

The above system is, of course, not applicable
to transmitters that use fixed bias. In the layout
Jdescribed above, the transmitter uses a 6Y6G
protective tube that tames the 829-B final during
the keying process. — Henry A, Heller, W?YLGS

[EptTor's NoTE: In instances where inadequate r.f. pick-up
for u Monitone is experienced, it is usually possible to
remedy the condition by experimenting with the position of
the pick-up link with respect to: the transmitter antenna
tuner or the antenna fecd line. This is not intended to imply
that W7LGS's stunt is not an exceedingly good one, but the
information may be of assistance to those who cannot ob-
tain bias from the transwitter for the Monitone.]

A SIMPLE LACING SUBSTITUTE

SHORT lengths of plastie spaghetti spaced along
v a group of wires make a good lacing substi-
tute. Slide the spaghetti over the wires prior to
fastening or soldering of the cable ends. Many
colors and diameters of spaghetti are available
so it is necarly always possible to achieve =
secure, attractive job.— AMerritt I, Alalvern,

W20RG

SIMPLE FREQUENCY ADJUSTMENT OF
MASTERMOUNT ANTENNAS

() WNERS of 3,8-Mc. Mastermount mobile an-
tennas can lower the resonance frequency of
their systems by us much as 25 ke., merely by
attaching an alligator clip to the bottom of the
loading-coil shield can. The clip should be orien-
ted with the juws pointing up toward the top
of the shield, so that the body of the clip will
extend down below the canin:a line parallel with
the lower section of the whip. 1f a small metal
tab is soldered to the body of the clip, it will
effect a still greater reduction in the resonance
frequency of the antenna.— Thomas N. Park,
WesSyx -

CHARACTERISTICS OF KRYLON SPRAY

AREADILY available acrylic spray carrying the
trade name of Krylon secems to be ideully
suited for the spraying of coils and other radio
components. The characteristics of this material
are quite similar to those of polystyrene as shown
by the following comparison:

Polystyrene Krylon

Dielectric Constant 2,429 - 2.8-2.4
{1000 cycles)

Puncture Voltage # 200-2500 400-800

*In volts per mil (V.001 inch).

This erystal-clear liquid spray is easily handled.
Lt is sealed under pressure and requires only a
few moments of drying time after being released
from the self-expelling container. — Wendall S.
Jonnson, W2HY L, DL4{MK
[lXo1TOR'8 NOTE: Several other plastic sprays are also avail-

able on the market. One of these — a product called Cres-
Tite — has been successfully used in the ARRL Headquar-

- ters lab to preserve the finish on copper v.h.f. plate lines.]

SUPPORTING FORMLESS COIL
WINDINGS

MASKING tape, wound sticky-side up on a
temporary form of the correct diameter, will
provide ¢ permanent aunchorage for windings
placed over the tape. After a winding has been
completed, it may be covered with & layer of
tupe for additional reinforcement. Links wound
over the primary assembly may be held in place
by another layer of tape.

When laying the tape in place make certain
to overlap as the length of the temporary form
is encircled. 1f the form is covered with talcum
powder before the masking material is wound in
place, it will facilitate the removal of the com-
pleted inductor from the form.-- Waller L.
Petersen, W2J DI

HIGH-VOLTAGE PROTECTION IN
WAVEMETER CONSTRUCTION

N absorption wavemeter can be a most useful
£ X and helpful gadget to have around any ham
shack. flowever, if it is con-
structed in a metal box and is
used necar high-voltage circuits, it
ean be a most dangerous gadget to
use.

This peril may be uvoided by
constructing the meter in & man-
F ner which provides adequate in-
sulation and physical separation

between the tuned ecircuit and
the control knob of the unit. An

ideal example of how this pre-

ferred type of construction may
be worked out is shown in Fig. 3.
Circuit constants for the tuncd
circuit of the meter can be found

ELECTRICAL CIRCUIT

Fig. 3— An absorption-wavemeter. layout that protects the operator
from accidental high- voltage shock. (A) Right-angle bracket. (B) Shaft
coupling. (C) Tuning capacitor. (1)) Insulated shaft. (¥) 12-inch length of
l-by-2-inch board. (F) Shaft-support plate. (G) Control knob. {I) Dial-

lamp arsembly. (L) 'T'ank coil.
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in the Handbook. 1f thc shaft-
support plate, F in Fig. 3, is made
large cnough, it may be used as
the mounting surface for a cali-
bration dial. - Dawvid M. Sanders,
IW6EGYX

QST for



CONDUCTED BY ROD NEWKIRK, * WIVMW

How:

Well, this is i/, gung. The month, we mean.
ARRL’s 19th International DX Competition gets
under way in a cloud of ionospheric dust!

[f you're out to cop a scction or country award,
consult 1952’s October QST (results of last year's
Test) to get a line on the guys and scores you'll
probably have to beat. If it’s a new country or
two you're after, arm yvourselves with the DXCC
Countries List and set out to call your shots. In
vither line of endeavor, or both, we wish you the
best of luck!

— 0 ¢

Jeeves emitted a rich chuckle this month when
he huauled an interesting contrib out of the
“How’s” mailsack and found this postscript
uppended thereto: *“ First time ['ve ever sent auny-
thing in and sure feel like a big braggart for
doing this.”

Bro-ther! It's & good thing this viewpoint isn't
widely held or we might just as well skip the pros-
pect of future DX columns — there wouldn’t ar-
rive cnough printable stuff to make up a minia-
ture Stray.

That gocs for most QST departments, for that
matter. They make up ham radio's historical
diary. The furnishing of an account of your indi-
vidual amateur activities for documentation in
this, your ARRL organ, is no more * bhoastful”
than showing a fellow philatelist your mint album
or lying your pet model plane at the town hobby
meet.

So, would-he contributors, fear not to be con-
sidered vaunting by a deluded few if yvou’ve ever o
notion to slip us a bit of gist for this DX nill.
Those who would scoff are kidding themsclves
with misdirected modesty — the bright lights
they thus make off to he hiding under their own
bushels may be ubout the size of birthday candles,
anyway.

What:

A few scssions of short gkip have made twenty sound a lot
more jivey. Didn’t help DX sigs much but one could at
least hear une’s competition in the pile-ups. [Is that good? —
Jeeves! This list of WYHUZ's c.w. catches makes ns
wonder why we ever left Illinois: AP2K (14,088), CP1BX
(030), CRs 6CZ (038), 7CK (090), 7LU (056), CT3AA (038),
DU6CO (042), EAGAD (084), FB8s BB (066), BZ (050), ZZ
(048), FK8s AB (034), AI (045), FO8SAC (084), FQ8s AP
(066), AR (050), FY78 YB (022), YX (020), GD3UB (025),
HH3L (040), HR1AT (020), ISICXF (057), KA9AA (076),
KR6IT (040), KW6AZ (102), KX6AI (047), LB6XD (018),
LU4ZI (058), LZ1IKAB (050), MF2AG (100), OE13HL
(013), OQS5RA (016), TA3AA (015), TG9AC (106), VPs
2KM (U18), 2MD (054), 8AE (054), 8AN (033), 8AP (042),
VQs 2JN (045), 2KR (036), 3BM (052), 4CW (024),
VR2BZ (034), VU2JG (022), ZB2A (017), ZC4GT (020),
ZDs 2DCP (010), 2FFB (080). 4AB (032), 4AE (054), 7A,
ZK1BC (064), ZPs 5CL (050), 6CR (020), 9AW (UU8),
ZS3HX (066), 4X4DK (054), 5A2TS (040) and 9S4AX (017).
(Jeeves, check the attenuution of 1000 miles of coax und

*DX Editor, QS7'.
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then rent us une of Van's guywires.) .—._. ~ W4TO was
AP2R's first W. Buck also mentions MI3AT, SU1HS,
VS9AW, ZSs 7C 7D 9G, 4X4BT, an 1.Z1 and a TA3
..... .. MP4HBK (123), SUSEB (125) and 4UAG (085)
swelled W5ASG's collection. Bill prefers the 14-Me. long
skip in the Am. . _ . _._ GD3UB was a welcomed addition
at W2TKG and W2AYTU. The lstter nubhed EA8AW,
FF8AN, KV4AQ, TF3ST and 5A3TZ in addition ... -._
Fx-Novice W4USM tricd twenty for KV4AZ (100), TI2CR
(002) and VPGEB (030) while W6L.W finds VQ2HR holding
court in the late p.M. on 14,086 ke. . ~. . - YL W3JSH
uwaits QSLs from 110 worked countries to clinch her DXCC.
ZS7F, a ({R7 and ZD7A are among Dottie's most recent
trophies . _ ... ._ WHKE tallied a GD3, GC4LI, OQ5CP,
TGI9RB, YU1AD, ZE3JP, 5A3TU, a TA3 and KX6 to keep
his list growing . . _. —~ We find FKS8BC (072), OE13RN
(037), VU2EK (065), YUICY (055), ZC4RX (050) and
9S4AR (090) accounted for by WS8DLZ . _. .. . WINLM,
of the Braille Technical Press, has his DXing time limited
by other activities hut Jan Maycen's LBEXD was recently
worked. Ev found that VP7ND is operated by W6TYF
veiomo— W3MFW got that LB6, too, as well as un 1.Z1,
FBSBE (098), FM7WTF (132), JA3AC, VQs 3BU (110) and
4AQ (110). *VQ3RU was on 'phone and we gave him a call
on c.w.; he came back right away and then VQ4AQ called
both of us.” Sume guys just live vight! . _ . _ . _ FB8BB was
No. 213 for W2QHH. Howy udded 5A3TY and ZD2HAH
(069) for good measure . _ . .. _ CN8GK (015) was grabbed
by WPAIN while W2EEY sulted away FP8AP (165) and
FY7YC (060) . _._._ A 112/91 record is possessed by
WOIHN after successful encounters with CRSAD (060).
FF8s AJ (095), AG (050), VQ4NZK (070) and an EAQ.
Chuck speaks of chasing IT1TAI All should bear in mind,
however, that Sicily is just u different prefix and not
separate from Italy on the Countries List ._._. _ The
Northern California DX Club's /)Xer fills us in on CRs
5JB (025), 8AB (105), CT2BO (078), EAs 6AF (010), pAC
(085), FOQV /FC (052), FB8BI (042), FN8AD (050), FR7ZA
(020-032), HASFA (067), ISICYN (020), KC6QL (118),
MI3LK (001}, MP4s BBD (048), KAE (020), OY3IGO
(050), PJ2AD (060), SP6XA (023), ST2GL (023), VQ5AU
(020), VRs 2CK (095), 4AE (002), YK1AH (022), ZD9AA
(035), ZS2M1 (032) and 4X4BN (075).

On twenty 'phone, VR4AE (14,140) has becn mighty popu-
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lar with his 25 watts and folded dipole, FR7ZA and VS9AW
are others helplnz to fatten 'phone totals; ZC5VR (284),
likewise . _ .. “Going is getting very tough due to very
short openings, " writes W1WQC. Ham finds business taper-
ing off after a fust rise to 70 countries worked on voice.
YNILB (150) was his latest . . . _ W5ASG found VS9AW
on 14,123 ke. and MP4KAC (135) available . ... ._ West
Julf DX Club’s DX Bulletin finds numerous ’'phones
handy despite rough conditions: CRs 4AD (275), 6AT
(170), FBSBA (285), FQ8s AD (150), AG (120), MF2AA
(164), MI3s AB (150), KE (165), VG (140), ODSAC (150,
ST2GL (120), SVSUN (340-380), VQs 2DT (360), 3BU

(100), 4AQ (097), SCY (170), ZS9G (190) and SA3TX
(307). We've been getting quite a few questions re those

Hundreds of W/VE DXers recorded their first Sar-
?élflllXI?SOS through the courtesy of Fausto Ravenna,

5A2 and 5A3 prefixes now both used for Libya ._....
The Bulletin reveals that 11HR and ISIAHK were intend-
ing some December, 1952, 20-meter 'phone activity as
9A1B in 8an Marino. Lucky you if you nailed ‘em!
Enthusiasm for fifteen is definitely not on the wane.
Writes W3AYS: “Twenty-one Mec. sure fun — when it's
open. Lots of stuff on and, best of all, they call you!’ He
backs this up by listing GC4LI, HZ1IMY, TA2EFA, TF3SF,
VQ4DO and VR2CG as recent victims; ZD9AA and ZK2AA
were heard. Beams for 21 Mec. are sprouting throughout the
land and the 2-element job at W3AYS brought him up to 44
countries on the band . _ . . _ We see that W4COK is now
well over sixty countries, W6VX reached 45 and W5GUD's
3-clement beam brought back a fast 34 countries on fifteen
...... ~ VETAIH rlzged up a stacked pair of 3-element
21-Mc. beams and is cleaning up on people like CS3AC,
VR2CG, ZE2JV and this quickly worked WAC sextet:
KAZOL. VE9GW, VQ2DT, HBILO, PY3SI and VPIGX
______ TVI haunts W2QHH on fiftecn, but Howy raised
CT3AV, EA9AP, 0OA4C, VQ4HIP, ZE3JP and ZS3K

«{thanka to long TV commercialg?) ._._... W3MFW
reached 49 countries on 21 Mec. and W4KE worked ¥A9UO,
FF8AG, a ZE3 and many others . _. ... - CE3AG (21,035),

CP1BX (030), GC3EML (090), KH6ARA (060), VK4F])
(095), VP7NM (031), TI2TG (030), VR2CG (068), ZB1BJ
and ZD7A answered WOHUZ . _._._ From KP4KD we
hear of Q50s with CN8AF, CT3AV, EA9AP, VK3NM,

VP9BG, YU3BC and 4X4RE. VKs and others normally
plentiful on other DX bands are uncommon catches right
now on 21 Me.

We'll have a new paragraph headed forty 'phone ere long
and it should help out ‘phone DX enthusiasts no end in
view of spotty doings on twenty. That first 7-Me. 'phone
WAC will look good in any log! Meanwhile, forty c.w. was
used by W3JSH for FM7WD (7040), VP8AP (020), VR2CG
and ZS9I (010). That VR2CG really gets around on all
hands! ._._. — OT DXer W2DOD (ex-W8DOD) nailed
ISIAHK, MP4BAU (011) and ZS91 to reach that coveted
1U0-countries-on-40 status. Elmer's first Y1 were worked
with a 60-watt BC-459; he switched to a 400-watt 813
rig for the last few ._._._- W2QHH made it 96 7-Mec.
countries by way of FF8AG (002), OE13RN, YV5SDE (020)
and ZB2I (039) .—._._ W4KE did a JOb on EASBF,
FF8AG, HH2LD, PI2AD, VEK6SA, VP6UN, ZE3JP and
5A3TR while SPOKER gratified KP4KD. _ ... MP4BAU
and YJ1AB are good ones at W4TO; W3DLI caught
PJ2CE very QRL around 7050 ke. .~._._ WOHUZ
specifies CE3DG (016), CN8AF (041), CR7BC (038),
KJ6FAA (010), KT1RF (030), TFs 3MB (011), SV (036),
YUs 2CE (050), 3CV (050) and ZD2DCP (010) as good

bets for QSOs .~ ...~. The DXer has us watching for
CR9AH (022), FK8AJ (004), KC6QL (055) and ZC5VS
(016~021).

Fighty is obviously enjoying a lull before the DX Test
storms. OE13RN (3500-3511) and VR2CG (3511 — there
he is again!) made it 95 countries on 3.5 Mec. for W2QHI
vev.eo—~ VKS5KO and sundry Europeans kept KP4KD
busy while WOHUZ was knocking off VP9BF (3516) and
ZD4AB (3504) « — s o - KHG6ARA has been giving east coast
Ws a good shot at Oceania — W8YGR and WHAIN were
nlso pleased to catch Pat around 3510 ke. . _. _. ~ ZB1BJ
and FF8AG are new ones lately on 80 and we hear that
WS8BKP pulled a good one out of the hat — VU2E]J (3550)!

The 160-Meter Transatlantic Tests are up to bat and as
we write Europeans are being warked by W&s and Wgs.
March QST should contain some juicy details!

Where:

“Many QSL cards for Cauton [Island] hams are being
missent to Caunton, China, and are subsequently forwarded
from there via surface transportation. It will help to include
‘Pacific Oceania’ in the addresses for cards destined Canton
Island, and underline this part of the address. The complete
sdd:ess for all Canton lsland hams: Amateur Radio Station
KB6—, (operator's name if available), Canton Island,
Pacific Oceania, U. 8. Post Ottice 06-50000." So advises
our friend KB6AY (ex-KM6AH-W6ZV.J-W2DBE).

AP2R, Box 151, Karachi, Pakistan ‘

(!8KP, Box 192, Lanchow, Kansu, China

EASAF, B. Ruiz Diez, Ing. Manuel Becerra, Las Palmas, Canary
lslands

FEASBQ, A. Ramirez, Noria Alta 1, Santa Cruz de Tenerife, Canary
Islands

EA9AP, P. 0. Box 213, Melilla, Spanish Morocco

XA9AS, Barriada de la Lealtad, Pabellon 1, Ceuta, Spanish Morocco

EA9AT, T. Aragon, Pabellones de la Heras 5, Ceuta, Spanish Mo-
rocco

ex-EQ3SAM, Samuel G. Morrison, 509 Weldon Ave., Oakland, Calif.

FD4AD, Box 185, Lome, French Togoland

FQRAS, (QSL via 'Q8AG)

JA3AB, D. Fujimoto, 339 Shinmachi, Shimoda Chiuri, Kamigyo,
Kyoto, Japan

KJI6WU, APO 105, ¢4 Postmaster, San Francisco, Calif.

KL7DP, Phil Argell, ¢, CAA, Box 2421, Juneau, Alaska

(A4DW, Box 2916, Lima, Peru

PJ2CE, M. J. Huith, Curacao, Netherlands Antilles

SULHS, (QSL via W4TO)

TA3AA, A. Kirinich, USN, TUBNG-JAMMAT, APO 2064, %
Postmaster, New York, N. Y.

VESRD, ¢, Eastern Arctic Patrol RMS, Ottawa, Ontario, Canada

VK1HM (VK6HM), &, Department of Civil Aviation, Cocos Islands

VP2LE, Box 170, 8t. Lucia, Windwards, British West Indies

L4
(OE13JR, Salzburg, Austria, works plenty of DX on
14-Mec. phune and c.w. Stewart has held the calls

W1KJO and W4NCW. Some gat collection, too!

QST for




There are at least 3200 worked countries accounted
for in this group photograph of last October’s second
informal get-together of Massachusetts DXCC mem-
bers, held at Cambridge. l.ocal line voltages must have
been at all-time highs that night!

¢

VQ2HR, Box 199, Livingstone, No. Rhodesia

VQ2W, Box 249, Chingola, No. Rhodesia

VS9AW, ¢, RAF, Salalah, Aden

WP4TP, Calvin S. Scott, Naval Base, Box §3, San Juan, P.R.

ZC4RS, Roy R. Sullivan, Haraklis, Nicosis, Cyprus

ZC5VR, Vie Randall, P. 0., Sandakan, British North Borneo

ex-ZM6AK, Norman Wilding, ZLIF'T, Aeradio Stn., Kaitaia, via
Awanai P.0., N.Z. )

ZS3N, Gordon, P. O. Box 109, Lederitz, Southwest Africa

7891, Maun, via Francistown, Bechuanaland (or QSL via SARL)

5A3'TR, (QSL via W61'JB)

5A3TU, (QSL via W6PCS)

For the preceding QTHs we are indebted to W1ls RWS
WPO W2CJX, W3s DLI LXE, W4TO, Wés DI LV,
W9s CFT WUZ 1HN, (i3EFM, KL7PI, KP4KD and
NCDXC's DXer.

Tidbits:

Asia — " Although therc shonld be un evening opening
here to the States, the 14-Mec. band is useless after 1800
our time so the only chance [for Ws] I have is around
breakfast — 1700 to 1900 EST. I find such openings 10 or
12 days per month and manage to contact quite a few of the
boys then.” So writes KA9AA (W4VE). Fred says there's
a chance that KAs will be authorized use of 7 Mc. soon and
this should help fill in the 20-meter holes . _ . . - W1IWPO
(ex-W6YYN) of the NDXCC Desk finds that ZC4XP
(ex-MD7XP) collected the first DXCC membership ever
awarded & Cyprus avplicant . _ . _._ Remember W20AA/
J8 who was very active just after WW-II from Korea?
Harry, who has beecn W1DJV for several years, now moves
to Syracuse where he intends to put W20AA on the air.

Africa — VQ3KIF notifies us of the passing of VQ4KTB,
one of East Africa’s pioncer old-timers ._._. - W9IHN
