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CT UNITS...OUNCER UNITS

HIGH FIDELITY.... SMALL SIZE.... FROM STOCK

UTC Ultra compact audio units are smail and light in weight, ideally suited to remote amplifier and
similar compact equipment. High fidelity is obtainable in all individual units, the frequency response
being + 2 DB from 30 to 20,000 cycles.

True hum balancing coil structure combined with a high conductivity die cast outer case, effects good
inductive shielding.

Type, Secondary List

Application Primary Impedance Impedance Price

A-"J Low Iimpedance mike, pickup, 503 125/150, 200/250, 50,000 ohms $16.00
-L.L_—_.__

or_multiple line to grid 333, 500/600 chms
A-11  Low impedance mike, pickup, 50, 2 50,000 ohms 18.00
or line to 1 or 2 gnds (multiple allo alluy shlelds for low hum pickup)
A12 Low impedance mike, pickup, 50 125/150, 200/250, 80,000 ohms overall,
or multiple line to grlds 3, 500/600 ohms n two sections
A14 Dynamlc microphone to one 30 ohms 50,000 ohms overall,
or two grids n two sections
A-20 Mixing, mike, pickup, or mul- 50, 125/150, 200/250, 50, 125/150, 200/250,
tiple line to Im 333, 500/600 ohms 333, 500/600 chms
A-21  mixing, low lmnedance mike, 50, 200/250, 500/600 50, 200/250, 500/600 18.00
_____bickup, or line to line (multiple alloz shields for low hum pick
A-16  Single plate to s|ng|e grid _ 15.000 ohms 60.000 ohm: 2:1 ratio _ 15.00
A-17 Single plate to single grid  As above As above 17.00
8 MA unbalanced D.C.
A-18  Single plate to two grids. 15,000 ohms 80,000 ohms overall,
Solit primary 2.3:1 turn ratio 16.00
A-19  Single plate to two grids 8 15,000 ohms 80.000 ohms overall,
MA unbalanced D.C. 2.3:1 turn ratio 19.00 PE c
A-2a Single plate to multiple line 15,000 ohms 50, 125/150, 200/250, TYPE A CASE
333, 500/600 ohms 16.00 1%" x 14" x 2" high
A-25 Single plate to multlpl: line 15,000 ohms 50, 125/150, 200/250
.8 MA unbalanced D.C 333, 500/600 ohm 17.00
A-26  Push pull low level plates to 30,000 ohms 50, 125/150, 200/250
multiple line blate to plate 333, 500/600 ohms 16.00
A-27  Crystal mucrophone to mul- 100,000 ohms $0. 125/150. 200/250,
tiole lin 333. 500/600 ohms _~ 16.00
A-30 Audlochoke‘zso henrys @ 5 MA 6000 ohms D.C..65 henrvs @ 10 MA 1500 chms D.C. 12.00
A-32__ Filter choke 60 henrys G 15 MA 2000 ohms D.C.. 15 henrys @ 30 MA500 ohmsD.C. 10.00

UTC OUNCER components represent the acme in compact quality transformers. These units, which weigh
one ounce, are fully impregnated and sealed in a drawn aluminum housing 7" diameter...mounting
opposite terminal board. High fidelity characteristics are prowded uniform from 40 to 15,000 cycles,
except for 0-14, 0-15, and units carrying DC which are int for voice fr ies from 150 to
4,000 cycles. Maximum level O DB.

List

Application Pri, Imp. Sec. imp. Price

Mike, pickup or line to 50, 200/250 50,000 $14.00
1 grid 500/600

Mlke. plckup or line to 50, 200/250 50,000 14.00
rid: 500/600

7.5/30 50,000 13.00

0-4 Slngle glat e to 1 grid 15,000 60,000 11.00
te to grid, D.C. in Pri. 15,000 60,000 1L00
-6___Single plate to 2 grids 15,000 95,000 13.00
Plate Ito';l grids, 15,000 95,000 13.00

0%"25“ s Sln&lg plate to line 15,000 50, 700/250, 5007600 _14.00

0-9__ Plate to line, D.C. in Pri. 15,000 50, 200/250, 500/600 _t4.00
0 Push pull plates to fine 30,000 ohms 50, 200/250, 500/600 14.00

plate to plate
0-11_Crystal mike to line 50,000 50, 200/250, 500/600 _14.00
0-12_ Mixing_and matching 50, 2007250 50, 200/250, 500/600 _13.00
0-13 _Reactor, 300 Hys.—no D.C.; 50 Hys.—3 MA. D.C., 6000 ohms 10.00
0 50:1 mike or line to grid 200 1, megohm 14.00
0-15_ 10:1 single plate to erid 15,000 1_megohm 14.00

7" Dia. x 14" high

1350 VARICK STREZT . NEW YORNK 13, N. Y.
EXPORY DIVISION: 13. EAST 40th STREET, NEW YORK 16, N. Y., CABLES: ARLAB"




EW DESIGN throughout makes the 5U4-GA
N a superior rectifier tube for your
low-power rig. Trim in contour, saving of
space, this new tube also will stand up under
hard usage. As one of a pioneering series
specially developed for TV-radio repairwork,
the 5U4-GA is a tube you can count on for a
full-time, long-time job.

® Ratings are good. Make this cross-check
with another compact rectifier type, the
popular 5Y3-G:

RMS SUPPLY  MAX D-C MAX PEAK
VOLTAGE OUTPUT INVERSE
PERPLATE  CURRENT VOLTAGE

5U4-GA 450 v 250 ma 1,550 v

5Y3-G 350 v 125 ma 1,400 v

® Plenty of output! In dependability and long
life, you get more for your money than ever.

® See the 5U4-GA at your local G-E tube
distributor’s! Keep in touch with him for other
SERVICE-DESIGNED Tubes as they appear!

All perform better, last longer, than the types
they replace. Tube Department, General Electric
Company, Schenectady 5, New York.

*20% shorter, 30% less diameter -

@ IN THREE WAYS General Electric’s new
SERVICE-DESIGNED 5U4-GA is a better,
sturdier rectitier tube than its prototype
5U4-G. (1) The straight-side bulb is smaller,
trimmer, and stronger than the former bulb
shown in shadow. (2) Mica supports brace
the tube structure both top and bottom, in-
stead of at top only. (3) Base is new button-
stem type, with leads well separated, individ-
ually sealed off. They are no longer pinched
together into a single pressed-stem seal that
takes up extra space inside the envelope.

GENERAL ELECTRIC

166-1B3



WOINIL DESERVES CONGRATULATIONS

Mr. J. Stan Surber, Peru, Indiana, 46 year old short-
wave radio “mailman.” Winner of General Electric’s
1958 Edison Radio Amateur Award for the outstand-
ing “ham” public service of the year. WINZZ is the
only regular communications link with home for hun-

dreds of servicemen at Arctic weather stations. Last
year he transmitted and reccived over a million and
a half words in Morse code to and from such points
as T-3, an ice island near the North Pole. His equip-
ment: Collins T5A-3 recciver, 32V-3 transmitter.

Mr. Surber’s own account of how he kept on the air 8 hours

a day for 353 days without a miss due to equipment failure

“During the year 1953, WINZZ ‘worked’ the World’s
most northern stations (Alert and Eureka on Ellesmere
Island; Mould Bay on Prince Patrick Island; Isachsen
on Ellef Ringnes Island; and, Fletcher’s Ice Island
floating near the North Pole) in keeping traffic sched-
ules, for a total of 353 days of 365. Of the 12 days
missed, 4 of them were due to the necessity of my
being out of town. The remaining 8 days missed were
due to ‘black-out’ 20 meter conditions — not one day
did equipment failure cause a ‘miss.” Practically every
day of the year the equipment is turned on at 7:30
a.m. and not turned off until just before I leave for

Naturally we take pride in the fact that
Mz, Surber’s equipment is COLLINS.

COI.l.INS RAD'O COMPANY Cedar Rapids, lowa

2700 W, Olive Ave.
Burbank

11 W. 42nd St.
New York 36

1930 Hi-Line Drive
Dallas 2

work as a train dispatcher for the Chesapeake and
Ohio Railway, or approximately 3:30 p.m. Surely
that is dependability! -

“The fact that Collins transmitters and/or receivers
are used in five of the six most regularly scheduled
stations, adds much to this record of consistent com:
munications via 20 meters. It is easy to understand
how, with such equipment at both ends, schedules arc
kept, on frequency and on time.

*“To me, the Collins 75A-3 with the 800 cycle me.
chanical filter, is the last word in CW reception —
surely it is the answer to the CW man’s prayer.”

il
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to the Clipperton
Island Crew!

Here is adventure in the highest tradition—
an exploit that opened the eyes of the world
to the tremendous potential and present value
of amateur radio! Few incidents in recent
history have so caught the public fancy as
this hazardous landing on a remote speck of
an island in the Pacific. The final success of

the project reflects great credit on every
member of the amateur fraternity.

Hallicrafters is proud of its part in provid-
ing equipment for this worthwhile project.
But the real credit, the glory, if you like, goes
to the gallant crew that put out a good signal
from Clipperton Island.

Hallicrafters SX-88s were the receivers used.
This sweetheart of a receiver is an outstand-
ing new design. Two RF stages, double con-
version, supersharp 50 KC second IF,
crystal controlled second conversion oscilla-
tors and precision gear-drive tuning are a few
of the features.

Regular Hallicrafters HT-20 transmitters
were used at Clipperton Island. Completely
TVI suppressed, this transmitter delivers 100
watts of carrier power with high level (Class
AB2) modulation on any band. This com-
pact, efficient design proved itself on Clip-
perton Island.

hallicrafters

THE NAME IS FAMOUS * RADIO * TELEVISION ¢ HIGH-FIDELITY

4401 West Fifth Avenue, Chicago 24, lllinois + Hallicrafters Ltd., 51 Camden Street, Toronto, Canada
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Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL otticial elected by members in each Section.
Radio club reports are also desired by SCMs for inclusion in QST. All ARRL Field Organization appointments are
now available to qualified League members. These include ORS, OES, OPS, OO and OBS. Also, where vacancies exist

S(:Ms desire applications for SEC, EC, RM and PAM. In addmon to station and leadership appointments for Members,
all amateurs in the United States and Canada are invited to join the Amateur Radio Emergency Corps (ask for Form 7).

ATLANTIC DIVISION

kastern Pennsylvania WJBIP W.H. Wi P.O. Box 143 Pottstown
Maryland-Delaware-1. C. 3 J Arthur W_ P_Iummer 3804 Rexmerc Road Baltimore 18, Md.
Southern New Jersey K2 Herbert C., Rrooks 800 Lincoln Ave.
Western New York < Ydward Graf 81 King St.
Western Pennsylvania . ‘D R. M. Heck RFD 1 Sharpasville

e —...CENTRAL DlVlSlON

Ilinois N Gearge Schreiber 239 S, Scoville Ave. ©ak Park .
Indiana Creorge H. Graue - 824 Home Ave, Fort Wayne ¢
Wisconsin ) Reno W. Goetsch Y29 S. 7th Ave. Wausau

DAKOTA DIVISION

North Dakota Farl Kirkeby P.0. Box 12 Drayton
South Dakota R g W. Sikorski 1900 South Menlo Ave. \ioux Fallg
Minnesota ~harles M. Bove 1611% E. Lake St. Minneapolis 7
DELTA DIVISION

Arkansas ¥red Ward 520 South Maple St. Harrison
L.ouisiana . Thomas J. Morgavi 3421 Beaulieu St. New Orleans 20
Miasissippi Dr. A. R Cortese Box 326 Crvatal Springs
‘Tennessce F Harry C. Simpson 1863 So. Wellington St. Memphis
S GREAT LAKES DIVISION
 %en vntucw‘ Rabert E. Fields S31 Cem_r.d Ave,, { Kentucky side) Williamson, W, Va.
Michigan w8 HI\T Fahian T, McAllister RFED 1, Box 368" Bridgman
Ohio John E, Siringer 2972 Clague Rd. Cleveland 26

HUDSON DIVISION

Kastern New York Stephen J. Neason 794 River St. Troy ]
N. Y. C. & Long lsland (Carleton L. Coleman 117 Harvard St. Williston Park, L. I.
Northern New Jersey l.loyd H. Manamon 410% Fifth Ave, Asbury Park

MIDWEST DIVISION.

Towa ;| Willlam G. Davis 3rd St. Mitchellville
Kansas 3 Earl N. Johnston H24 Roosev 1t Topeka

Missouri { ¢:larence L. Arundale 1048 South Jefferson Ave. Springfield 4
Nebraska ‘ Floyd B. Campbell 203 W. 8th St. orth Platte

—NEW ENGLAND DIVISION.

(onnecticut Milton E. Chaffce 53 Homesdale Ave, Soutmngwn
Maine WIAF Bernard Seamon 73 Middle St. Wisc:

Kastern Massachusetts Frank L. Baker, jr. 91 Atlantic St, North Qumcy n
‘Western Massachusetts ] Roger K. Corey 67 West Allen Ridge Road Springheld

New Hampshire Carroll A. Currier 1426 Belmont St. anchester
Rhode Island W1]BB Merrill D. Randall Girard Ave, Newport
Vermont WIRNA Robert L. Scott 108 Sias Ave. Newport

NORTHWESTERN DlVISlON

KL7AGU IDave A Fulton Anchorage
2105 Irenc St. Boise
Edward (,. Brown 421 Yellowstone Ave, Billings
g ¢ John M. Carroll ¥. 0. Rox 706 Pendleton
Washington Victor S. Gish 511 Eaat. 71st St. Seattle §

PACIFIC DIVISION

Hawaii i . S James k. Kccter 4459 Kahawalu Dr. Honolulu 17
Nevada W7JU Ray . Warner 539 Birch St. Boulder ity
Santa Clara Valley N . 16615 kEnglewood Ave. .os (zatos
Kast Bay B : 1546 Spruce St. Rerkcley 9
San l-randsco Walter A. Buckley 36 Colonial Way San Francisco
$Sacramento Valley Harold L. Lucero 1113 Elinore Ave, Dunsmuir
San Joaquin Valley Wo6GIW Edward L. Bewley 421 East Olive St, Turlock

ROANOKE DIVISION

T North Carolina W4DLX J. C. Geaslen 1832 Logie Ave, Charlotte

South Carolina W4ANK T. Hunter Wood 1702 North Rhett Ave. North Charleston
Virginia W4RKX John Carl Morgan Merrimans l.ane Winchester
West Virginia WEPQQ Albert H. Hix 1013 Belmont 5t. Forest Hills, Charleston 4

—ROCKY MOUNTAIN DIVISION .

(*olorado W@CDX Karl Brueggeman 1945 Kearny St. Denver
Titah WIUTM Floyd I.. Hinshaw 105 kast 4th, North Bountiful
Wyoming WIPKX Wallace J. Ritter . 0. Box 797 Sheridan

SOUTHEASTERN DIVISION.

T "Alabama Joe A. Shannon Cottondale
Fastern Florida John W, Hollister 3809 Springficld Blvd. Jacksonville
Western Florida Edward J. Collins ll)(JJ L. Blount St. Pensacola
Georgia W4NS George W. Parker 226 Kings Highway Decatur
West Indies (Cuba-P.R.-V.1.) KP4DJ William Werner 503 Ramon Llovet Urlt(). ll:xnéan
io Fiedra
C:anal Zone KZSNM/W4QBS Nelson W, Magner Box 373 Margarita, C. Z.
\“OUTHWESTER.N DIVISION.

Los Angelés WovYV] Howard C. Bellman 973 L.os Angcles 42
Arizona WTLVR Albert Steinbrecher RF . T

$San Diego WGOLRU fdon Stansifer 4427 Pescadero &un Diego 7
Santa Barbara W610X Vincent J. Haggerty 1017 Indio Muerto St. Santa Barbara

WEST GULF DIVISION.

Northern Texas WA IQL) T. Bruce Cr Route 6 (77th St. & Tuhoma Rd.) Lubbock

©Oklahoma Dr. Will G. Cg'andall fstate Veterans Hospital Sulphur

Southern Texas ] Dr. Charles Fermaglich 618 Medical Arts Bldg. Houston 2

New Mexico ;. Merton Sayre Box 625 New Mexico Mili
Institute, Roswel

NADIAN DIVISION.

Maritime VEIOM r)ouglas C. Johnson 104 Preston St. Halifax, N. S.
C()ntario VE3IA G. Eric barquhar 16 f~merald Crescent Burlington, Unt,
Quebec VE2GL Gordon A. Lynn KR.K. No. 1 Ste. Genevieve de
Hierrcfonds, P. Q.
Albert: VFﬁMJ Svdney T. Jones 10706-57th Ave. Edmonton, Alta,
Bnmh Columbia Peter MclIntyre 981 West 26th Ave. Vancouver, B. C.
ukon

Manitoba > l.evnard E. Cuff 286 Rutland St.
Saskatchewan Harold R. Horn 1044 King St.

al appointed to act temporarily in the absence of a regular oth




AVAILABLE FOR ALL
OFFICIAL ASSIGNED MARS AND CAP
TRANSMITTER FREQUENCIES

. 1500 TO 10000 KCS.

EXPORT SALES: Royal National Company, Inc., 75 West Street, New

" CALIBRATED

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




ri AMERICAN
RADIO RELAY
LEAGUE, mc,

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 fo the ddminis-
trative headquarters at West Hartford, Connecticut.

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

Officers
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38 La Salle Road, West Hartford; Connecticut
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L (] L ] ® L]
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816 Connecticut Ave., Washington 6, D.C.

fechnicol Director . . . . . . . GEORGE GRAMMER, WIDF'

38 La Salle Road, West Hartford, Connecticut

Technical Consultant . . . . « «  PHILIP S, RAND, WIDBM
Route 58, Reddmg Ridge, Conn.

Assistant Secretaries:
JOHN HUNTOON, WILYQ LEE AURICK, WIRDV
PERRY F. WILLAMS, WIUED )
38 La Salle Road, West Hartford, Connecticut

DIRECTORS

ALEX REID
240 Logan Ave., 8t. Lambert, P. Q.
Ttce-Iirector: Reginald K. Town......... VE7AC
2879 Graveley St., Vancouver 8, B. C.

Atlantic Division

GILBERT L CROSSLEY .....0o0vsvvvne W3YA
Liept. of I£.E., Penna, State Unlversity
state C ollege, Pa.

Vice-Director: C'harles (. Badgett........ W3LVFP
725 Garden Road, Glenslde, Pa.
Central Division
WESLEY E MARRINER............ W9AND
844 N. Galena Ave., L)onn7 oL
V"tce-1rector. Hnrry M. Matt! .. WouQT
Box 1195, Sprlm:nnld Ill
Dakota Division
ALFR,ED M. GOWAN . .....ooveunsos WEPHR
325 8. Menlo Ave., Sloux I'alls, 8. D
Vice-Nirector; Forrest Bryant. . ......... Werns

6840 Harriet Ave., Minneapolis, Minn,
Delta Division

GEORGE H. STEED.......c0000004. Ws5BUX
1912 Beech St., Plne Bluft, Ark,
Vice-Director: (-conzc 3. Acton. . ....... W5BMM
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140 'lenth Salina, Kansas
New Englana' Division
PERCY C. NOBLE..........c..c. .0, WIBVR
37 Brond bt Westaeld, Mass.
Vice-1)irector: I'rank L. Baker, jr......... WIALP

91 Atlantic St., North Qumc.v 71, Mass.

N ott}x western Division

R. REX ROBERTS, ..........0o0... W7CPY
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4 ko-l)irecmr Karl W, Welngarten........ Ww7BG

219 N. 24th St., Tacoma 7, Wash.

ch cxﬁc Division

RAY H. CORNELL. . .........c.o0uunn
909 urm St., Albany 6, Callf,
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Vice-i)irector: Cius M. Browning......... W4BPD

135 Broughton St., 8, I., Orangeburg, 8. C.
Rocky Mountain Division
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“It Seems t0Us...”

IT'S OUR JOB, NOW

‘We amateurs are now called upon to shoul-
der a considerably greater responsibility than
ever before in maintaining the examination
standards for amateur tickets.

As reported in detail in last month’s QST,
Novice and Technician exams will henceforth
be given only through the mail procedure. To
put it more directly in terms of what it means
to us amateurs: Future applicants for Novice
and Technician licenses will never see an FCC
man. Their license examinations, both code
and theory, will be conducted by us. We will
administer the code test and supervise the
written examination, certifying that it was
conducted according to the rules. While the
actual grading of the written exam will be
done by an FCC engineer at his office, the
certification of the code test will be our
responsibility.

In addition, applicants for ‘standard”
amateur prlvﬂeges living more than 75 miles
(instead of the former limit of 125 miles) from
an FCC quarterly examination point are now
eligible to take the exam by mail, in which case
it 1s known as Conditional Class. Here again
we shall have the responmblhtv of certifying
the code test and supervising the written exam
of a larger number of applicants.

The effect of these two new procedures is to
place on the amateur body the task of con-
ducting and supervising well over half of the
total examinations given in the amateur serv-

not be fully aware of the traditions in this
respect, nor of the importance of the new
responsibility we are now called upon to
shoulder.

The examination standards are set up by
the Commission. The dividing line (passing
grade) is established in the amateur rules.
Bither an applicunt passes, or he doesn’t.
When a Novice aspirant misses the code by a
gnat’s eyelash, through copying only 24 letters
consecutively instead of the required 25, it
may wring the heart of the FCC Engineer, but
he doesn’t let his sentiment interfere with his
sense of fair play. He applies the same yard-
stick to each applicant.

It is of vital importance that we do the same.
We’'re all human, and some of us may have
inclinations to use our own judgment instead of
adhering strictly to the rules . . . (we know
Bill can copy 5 w.p.m. . . . he's just nervous
today while he’s taking the test . . . why,
we’ve seen him take 8 w.p.m. solid at times .
so it ought to be okay to certify him only for
5.

Let’s not fool ourselves. We are being dele-
gated the authority — and privilege — of con-
ducting the examination, not of using our
judgment on how it should be done. The rules
of procedure are crystal-clear. We should fol-
low them meticulously.

Let’s be frank. The occasional unlicensed
guy who has barely flunked his exam and then
tries to bootleg receives, rightfully, all our in-
dignant wrath and official prosecution. Ask

ice. Up until now somathing on the order of rourself: Is he really any different from the

10 per cent or less of all amateur exams have
been conducted on a mail basis.

We know that amateurs will tackle this ex-
panded job heartily, in full cooperation with
aspirants to our hobby. We know, further,
that amateurs will strive to maintain the hlgh
standards of examination procedure which
have heen established by Commission en-
gineers over o many years. Forgive us, then,
if we take a moment to moralize on our respon-
sibility to the Commission, to ourselves, and
— most important — to the institution of
amateur radio. We do so largely because new-
comers to our ranks in the last few years may

holder of a ticket whose amateur examiner
“fudged a little” on administering the exam?
The standards of amateur examination
procedures are now to a large extent ours to
uphold. The Commission has an outstanding
record of fairness and impartiality over many
vears in its treatment of amateur applicants.
We think it can be said in general that the past
amateur handling of mail exams has been
similarly held on a high plane. It becomes now
an even greater responsibility on our shoulders
to maintain these high standards. Any lessen-
ing, however slight, can only have an udverse
effect on the long-term future of our hobby.



New Record on 10,000 Mc.

WZJIP and WZOKV Set 47.4-Mile 3-Cm. Mark

e When W7OKY and W7JIP worked just
under 23 miles on 10,000 Me., as detailed
here, they did not know that a British
record of 27 miles had been made previ-
ously. When they learned that their
work was an American record, but not a
world-wide one, they immediately went
out to better it. On April 10th they ex-
tended their distance to 47.4 miles, a
world record for the frequency. Next
shot: 120 miles. Any challengers?

HE cover of May QST carried a photograph

of the principal participants and some of the
-% equipment used in record-breaking work on
10,000 Me. On Saturday afternoon, March 13th,
W70KV /7 at Rocky Point, on the Columbia River
north of Portland, Oregon, carried on 3-cm. com-
munication with W7JIP/7, atop Mt. Scott, a
1000-foot elevation in southeast Portland. Signals
were S9-plus over the path of 22.8 miles, & new
American record for this band.

Geur used in the work was an ingenious com-
bination of surplus conversion and home con-
struction. The basic equipment included two
klystron units from surplus APS-15 radar gear,
two 30-Me. i.f. strips from similar units and one

parabolic reflector and antenna stub. The other
parabola was homemade. The klystron units
included two 723A/Bs, two 30-Mec. preamplifier
stages using 6AC7s, and the crystal mixer. Two
surplus ASD radar receiver units were also used.
In one station a dual regulated power supply,
with both positive and negative voltages variable
from O to 450, was used on the shell and repeller
of the klystron. In the other station two VR-150s
maintained the klystron shell at a positive 300
volts. Negative repeller voltage came from two
VR-105s, the applied voltage being variable from
0 to ~—210 through a 0.1-megohm potentiometer.
The klystron oscillators were frequency modu-
lated initially by connecting a single-button
carbon microphone transformer sccondary in
series with the negative leader to the repeller.
Hum was troublesome when the transformer was
mounted in the power supply, so it was moved
into the space normally occupied by the relay
in the i.f. preamplifier unit. A further improve-
ment in modulation was achieved by going to
the modulator arrangement shown in Fig. 1.
This was tried after the record DX attempt and
has since been incorporated behind the parabola
of W7JIP’s rig, as shown in one of the photos.
Modification of the klystrons to raise the fre-
quency into the amateur band was done by

A ftinal check of all gear is made before sctting out for a 10,000-Mc. record attempt. At the left are W70AY
and W7OKY. W7JSK stands in the center with his telescope. At therightis W7JIP with WTHAE in the background.
The rack-mounted rig of W7JIP includes power supplies and receiver i.f. and audio.




Len Garrett, W7JIP, searches for the
signal of W7OKV/7, while Jim Rhoades,
W7JSK, lines up the exact bearing with his
homebuilt telescope. Location is Mt. Scott, a
1000-foot elevation in southecast Portland.

A

¥

Close-up view of the antenna and pre-
amplifier mount of W7JIP. Small chassis is
the modulator of Fig. 1, a refinement added
after the record attempt,

At Rocky Point, on the Columbia River
north of Portland, Ralph Harris, W7OKYV,
lines up his homebuilt parabola on W7JIP/7.
Charles Rose, W70OAY . checks arrangements
on 141 Mc.

A

¥

Rear view of the W7OKYV parabola,
klystron unit and i.f. preamplifier. Curve for
the parabola frame was made according to

Fig. 2. Equipment was powered by an emer-
gency generator,
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Fig. I ~-~Schematic dia-
gram of the method used
for frequency modulating
the 723A/B klystron oscil-
lator. The potentiometer at
the 6K6 cathode is adjusted
for best audio quality in the
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following the instructions given by McGregor in
February, 1947, QS8T.! The method of frequency
measurement given in this article was also used
in one station. Frequency measurements were
ulso made using the ““wireless Lecher wire” sys-
tem described in September, 1948, QST, page 10.
A refinement of this method uses a micrometer
to move a metal vane in close proximity to the
antenna termination. It is desirable to place the
frequency as close to the low end of the band as
possible, to take advantage of the already small
amount of power output available.

Power output of some klystrons falls off more
rapidly as frequency is raised than with others.
If a choice of tubes is available, select the ones
that have the highest possible output in the band.
Crystals also vary considerably in effectiveness
and should be selected for maximum signal/noise
ratio. In these units the best results were ob-
tained from 1N21B and 1N23B crystals with
currents of 0.3 to | ma. from the klystron oscil-
lutor output.

An antenna termination was made after the
pattern of that shown in McGregor's article.
Flanges and RG-52/U waveguides were salvaged
from the receiver fittings. The parabolic re-
flector for the W7JIP set-up was a surplus dish.

D C
n LT .-‘r
L L~
ot -
oL vd Focal
g- / length
A
g

ik

A 1 2 3 4 5 6 1 8 9

‘-«——-———— Y2 Diameter ——-»{

Fig. 2-— Method for laying out a parabolic curve
used by W7OKYV. Line 4B, half the dish diameter, is
divided into a number of equal segments. Line AD,
the focal length, is divided into the same number of
equal parts. Lay a straight-edge on point I on AD
and point C and mark intersection on first vertical line.
Repeat from point 2 to C, marklnz second vertical line.
Continue through all pomts in this way. Join points so
marked with the aid of a French curve, or place pins at
each point and bend a wire so that it touches each pin
and mark along the wire.

W70KV’s reflector was homemade. Details of
laying out a parabolic curve as used by W70KV
are given in Fig. 2.

A communications receiver with a very broad
i.f. passband was tried as an i.f. and audio system

1“Dishing Out the Milliwatts on 10 KMec.,” McGregor
Feb., 1947, QST.
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receiver.

~150 70 ~ 180 .
REGULATED

following the crystal mixer, but it proved un-
satisfactory because of the instability of the
klystron oscillators. An SF Radar 30-Mec. i.f.
strip provided a 3-Mec. passband. An r.f. gain
control connected in the i.f, cathodes is an asset
for close-in checking, and for reducing mixer
noise at a distance.

The if. system is operated from a 150-volt.
regulated supply. An a.f.c. system similar to that
used in microwave path-testing gear is used.
The modulation is essentially f.m., so tuning
slightly off-center (slope detection) produces
reasonably good quality.

Signals over the paths of 22.8 and 47.4 miles
were of excellent strength, so it is felt that con-
tacts far beyond these distances will be possible.
Other tests are to be made in the near future, the
next at a distance of 120 miles.

Amateurs of the Portland area who assisted in
setting up the equipment and clearing away
brush included \WW7s DJT KBO HAE OAY and
JSK. W7JSK brought along his homebuilt 118-
power reflecting teclescope to aid in spotting.
Photographs are by W7PPQ.

—E P.T.

- Strays "%

Ever heur of the fellow who was RST 520? As
noted by WI1YYM, ARRL Oklahoma SCM
W5RST has beecn W2RST and WPRST.

W@UBLZ recently was thanked by a W7 for
QSng a past contact. The seven’s call didn’t
ring familiar so WOBLZ asked him for the ap-
proximate date of their previous QSO. Thereply:
“May, 1932.” — WORRN

WAWWW answered WOFHR’s CQ and then
began to fade out. W4WW then called W6FHR
on W4WWW’s frequency. Added coincidence:
W4WW turned out to be an old friend of W6FHR'’s
family — neither W6FHR nor WA4AWW had
known that the other was a ham.

Hamdom’s old-time traffic pushers will regret
to note the passing of Howell C. Brown, W6BPU,
past ARRL SCM, Los Angeles Section. In addi-
tion to other League affiliations and appoint-
ments, W6BPU was very active in Army Ama-
teur Radio System doings in the 1930s and served
as Radio Aide to the Signal Officer, 9th Corps
Area.

QST for



Some Principles of Radiotelephony

PaRT II —

lain Talk About A.M. Fundamentals

Y BYRON GOODMAN,* W1DX

e Part I appeared in the May issue. Al-
though Part II is complete]in itself, it is
highly recommended tha§ Part 1 (and
Technical Topics in this ifsue) be read
before the second installm®nt. — ED.

Modulator Powler

Apparently, one of the most] confusing points
about a.m. radiotelephony is the need for modu-
lator power Since the Year amateurs (and

feeding a low—pOWered audJo sxgna.l mto a bxg
transmitter and getting out a husky ’phone
signal. They're still looking.

We can think of only two general clusses of
modulation systems. One would be where r.f.
power fed into the modulated stage is controlled,
and the amount of r.f. appearing in the output
is dependent upon the instantaneous value of
the modulating signal. This could be represented
as in Fig. 7A, and a typical example is a diode-
modulator circuit. The modulated stage is not
an amplifier of any kind —it is simply a point
where r.f. power from another source can be
controlled by a modulating signal.

The other general class of modulation system
would be one where a modulated amplifier stage
is involved. Here a relatively small r.f. signal is
amplified by the stage to deliver a large r.f.
power output. Any such device will, of course,
have a d.c. power supply associated with it,
since the increased power must come from some-
where, and the amplifier actually only transforms
the d.c. power into r.f. It doesn’t do this job
completely — some of the d.c. power is used up
by the stage in the process. A high-efficiency
amplifier might transform 75 per cent of the d.c.
power into r.f. power, while an inefficient one
might deliver only 30 per cent. If the efficiency
of the modulated stage is constant over a given
range of d.c. input voltage, we can modulate the
stage by using the modulating signal to control
the input voltage. This is illustrated in Fig. 7B
If, however, the efficiency (and input current) of
the stage can be varied by the modulating signal,
then we can modulate the output by using the
audio signal to control the efficiency (and input
power) of the stage. This is illustrated in Fig. 7C.

The first example of a modulator, shown in
Fig. 7A, is seldom used except at low power

C____lexe.s, and is of little more than academic interest

in this discussion. The other two examples are
the ones commonly used in transmitters.

* Asgistant Technical Editor, QST.
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Let’s examine the example of Fig. 7B more
closely. Since we know (even without showing
an actual circuit) that the modulated amplifier
is taking d.c. power from the d.c. voltage source,
we can represent the amplifier by a resistance
capable of dissipating that power. Further, we
have agreed that the efficiency of the amplifier
is constant, so we also know that this resistance
is a constant one (not changing in some way
with applied voltage), or else the control of the

Modulated
Sfaye
‘ower Modulated
/nput R.F. Power
Output

(A) ” g/‘»lodu(atmq
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Modulated
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Signal Qutput
L
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D.C. Power g
input — =
Source T
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Fig. 7 — Three possible methods for modulating a
radio signal,

(A) The modulating signal controls the passage of
r.f. energy through the modulated stage. A diode modu-
lator stage is an example of such a method.

(B) The modulating signal varies the power input
to a constant-efficiency r.f. amplifier.

(C) The modulating signal varies the efficiency and
input cwrrent of a variable-efficiency r.f, amplifier.
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input voltage by the modulating signal must
1lso vary in a similar manner. While this might
be done, it would be an unnccessarily compli-
cated system.

Thus we have a constant resistance, a d.c.
source and an a.c. source connected in series, as
in Fig. 8A. We have omitted any mention of r.f.
now because we know that the r.f. output voltage
is some constant percentage (the efficiency) of

VOLTAGE
ACROSS

R

I'ig. 8 — Fig. 7B looks like (A) above to the d.c.
power source and the modulating-signal source.

(B) For 100 per cent modulation of the voltage ap-
plied to R in (A), the applied voltage will vary with
time in this manner. Emar and Emin represent the
voltage swings above and below the steady Ede.

the input voltage. Our problem is to find what
power, if uny, must be furnished by the audio
source, Kmoq, for the maximum-permissible mod-
ulation percentage of 100.!

The d.c. source puts a voltage E4, across the
resistor I2, und the audio source, Enoq, also de-
velops its voltage across K. Maximum modula-
tion will occur when the voltage across K is
being swung up to a value equal to twice Fa,
and back down to zero, as in Fig. 8B. This is
obvious, of course, and it can be seen that the
maximum and minimum peak swings, £max and
FEmin, are equal in value to Eqc.

To sce what all this means in the way of power
in I, let’s first review what we mean by power.
In a d.c. circuit it is, of course, simply /2K or
E? + R. I and E have steady values, so it's
eagsy to know what numbers to use. In an a.c.
circuit, it’s a little more complicated, because
the current or voltage is not constant but is
changing rapidly, as in any of the sine-wave
representations we have shown so far.

In scientific circles, “power” is called the
“time rate of doing work.”” Tt might be consid-
ered a special kind of average. To illustrate this
double-talk, let’s look at Fig. 9.

In Fig. YA, u resistor R is connected to a
voltage source, E4.. We know that the current
through the resistor is K4, + R, and it will be
constant, with time unless we change Fq. or R.

! Why the maximum-permissible modulation percentage
is 100 was explained in Part 1.— Kb,
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Fig. 9B shows a similar case with an alternating
voltage source, Eac, and the problem is to find
what peak value of £,, will do the same work as
Eq.i8 doing. Now the only work that the currrent
does in flowing through the resistor is to heat it,
80 here is our common factor. We recall that the
power dissipated in the resistor for the d.c. case,
and hence the power supplied by the d.c. source,
is IR or E? + R.

We can draw a curve for this as in Fig. 9C.
When we try to do the same thing for the a.c.
circuit, we're stumped. At least we are until we
treat each little period of time separately. Then
it isn't, too difficult. All we have to do is to take
the value of current at that instant, square it, and
inultiply by the resistance. When we do this we
get o new curve that looks like Fig. OD. This
turns out to look like a sine wave of twice the
frequency of the original. You could call this a
graph of the “instantaneous power' (but be
careful how you use that expression, ‘‘instan-
taneous power"”). What we want to find is how
the a.c. of Fig. 9B relates to the d.c. of Fig. 9A
when they both have the same heating cffect on
R. It’s obvious that if the frequency of the a.c.
were very low, the heat changes in I could be
detected if we were brave enough to touch the
resistance, but any a.c. we would be working
with would be of a frequency high enough so
that the heat changes during a eycle wouldn’t
be apparent. So at any practical frequency it
must reach an ‘“average” of some kind. The
mathematicians will tell you that the ‘“aver-
age” of a curve like this can be obtained by
taking the area under the curve (shown shaded)
for a given time interval and dividing it by ihe
time. The answer is a single value that, work-
ing over the same time interval, would give the
same total area. But the value of our power
for the d.c. case is just the same thing — it is a
figure that, over a given time interval, gives the
area under the curve (shaded portion of Fig. 9C).
You can tell by just looking at the two power
curves that the peak ‘“‘instantaneous power’’ for
the a.c. case is a high value compared with the
d.c. case.

It all works out, if you dive into the mathe-
matics of it, that an a.c. with a peak-to-peak
swing of 2.828 amperes bhas the same heating
effect as a d.c. of 1.0 amperes. With a peak-to-
peak value of 2.828, the pecak value is half of
this, or 1.414. If the peak value is 1.0, the d.c.
equivalent value is 0.707. This d.c. equivalent
value is called the “effective” or “r.m.s.”
(“root-mean-squared”) value —it's what an
a.c. ammeter indicates for you. There are devices
known as ‘‘peak meters’” that can indicate peak
values for you — they're useful for measuring
a.c. that is made up of more than a pure single
frequency, where the relationship hetween pealk
value and r.m.s. value is not known as it is in
this case.

Now let’s get back to that modulator-power
requirement. Referring again to Fig. 8B, we can
recall that in this 100-per-cent-modulation case,
E4o = Emax = Enin. With our new-found knowl -

OST for



edge about a.c., we see now that the effective
value of Emea i8 0.707 of the peak value, and
since the peak value i8 Emax (or Emin), the ef-
fective value of Emoa = 0.707 Emax. Without
knowing about the a.c., we knew that the d.c.
source Fq4. was delivering power to the load R
that can be computed by
T2
Power supplied by FEgo = %‘_{f
v
= d.c. power
supplied.
Independent of this, the source Emoq furnishes
power computed by

7 )2
Power suppllcd by Emea = (—w-]b"‘“)

Since Lmax has the same value as Eq., we sce
that, in a constant-efficiency modulation circuit,
with 100 per cent sine-wave modulation, the modu-
lator must furnish power equal to one-half the d.c.
power supplied to the modulation circuit.

There is one point you shouldn’t overlook.
We said nothing about the efficiency of the mod-
ulated stage except that it was constant. It
might be only 40 per cent or it mighy, be as high
as 75 per cent, but we would still need the same
amount of modulator power for 100 per cent
modulation. We need power to swing the voltage
around on the modulated stage, and there is no
way around it. Of course, if the modulation per-
centage is less, we will require less power from
the .modulator. If the modulating signal is a
complex one, like voice, in which the r.m.s.
value i8 less than 0.707 of the peak value, then
we will require less modulating power. But the
modulating-power source should be capable of

|
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Fig. 9 — (A) A d.c. source and load R, with a plot-of current s.

time.

(B) An a.c. source and load R, with a plot of current vs. time.
A plot of I2 R vs. time for the d.c. case (C) and for the a.c. case
(D). Notice that each cycle in (B) gives two cycles in (D).
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delivering the power necessary for 100 per cent
modulation with a sine wave.

By now you’re itching to ask about the other
modulation system, the one in which the effi-
ciency is varied by the modulating signal (Fig.
7C). This looks like pay-dirt territory, because
conceivably the unnamed *‘efficiency-control”
circuit has a high effective resistance, and it
won’t take much modulator power to swing it all
over somebody’s half acre. Quite true. Such
circuits can be made in which the modulating

voltage can be developed across a high resistance
and the power involved is low (control-grid
modulation is an example). But you still pay a
price. For a starting point, remember that we
must swing the efficiency up and down about a
mean level. It is obvions that the maximum
efficiency that we can swing up to is the maxi-
mum the tube is capable of (maybe 75 per cent,
with your fingers crossed). So our mean level, or
‘““operating” point, will be down to half of this,
or 37 per cent, in the best possible case. And
because the efficiency is low, und the tube it~
self is dissipating most of the input power, the
input to the stage must be lower than what could
be run with higher efficiency. Otherwise the tube
would overheat. The net effect is that the carrier
oulput power is about one-fourth what would be
obtained from the same tube and a constant-ef-
ficiency modulation system.

So back to the ‘“constant-efficiency’ modula-
tion systems. You probably have recognized by
now that plate modulation falls under this head-
ing. The plate-modulation case is clear-cut: The
modulator swing applied to the plate circuit must
have a peak swing equal to the d.c. plate voltage,
and this means a modulator-power requirement
of one-half the d.c. plate power source. The tube
can run at its best efficiency of as high as 70 or
75 per cent, and we can get out a husky
and fully-modulated carrier, if we will
supply the necessary (and perhups ex-
pensive) modulator power.

How about screen modulation? The
screen circuit doesn’t take much d.c.
power, so the modulator power require-
ments are low. Quite correct. But how
do you go about getting that necessary
“operating point,”” about which the
screen voltage will be varied? If we male-
it the normal screen voltage for the tube
used as an r.f. amplifier, we’re going to
swing it up to twice this voltage on
peaks. Two things can happen. The tube
can burn up because it’s being over-
loaded. Or the output can increasc with-
out hwrting the tube, showing that we
weren’t getting as much out in the first
place as we could have got.

How,. then, can we modulate this

way is first to find what the tube can do

s a straight r.f. amplifier, and then cut

the screen voltage hack to about one-
(Continued on page [12)
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A Bandswitching 813 Rig with
Pi-Section Output
10 Through 160 with 3 Stages

BY ROBERT M. RESCONSIN,* WITRF

o Here is a straightforward three-stage
bandswitching rig that will handle an
output of up to 400 watts on all bands
from 10 to 160. If you happen to have a
surplus BC-375E in your attic, or know
someone who has, many of the compon-
ents can be used to cut down the cost.

WONDER how many of the proverbial BC-375

I transmitters are lying idle while their owners
wonder what to do with the monsters. The one

in my cellar has always taken all kinds of abuse,
heing gradually stripped of its excellent switches,
dials, ete. However, it wasn’t until more recently
that the rotary inductor in the antenna circuit
struck my eye and rang the bell. It’s a natural for
a pi-network final, complete with a dandy turns-
counter dial. There's also a good variable in the
same unit that will serve as the input condenser.
Before I had the thing stripped out of the
chassis, the rig was starting to take shape in my
mind. I was sure that with a little careful plan-
ning, it could be worked out. Almost automati-
cally, I latched on to one of the stripped-out
tuning units to provide a shiclding enclosure that
would make any sheet-metal man sweat to dupli-
cate. With this was born a rig that has proved to be
one of the most favorite ever to grace this shack.

Circuit Details

The circuit line-up, shown in Fig. 1, consists
of a 6AG7 crystal oscillator-multiplier, an inter-
mediate multiplier-driver using a 2E26, and an
%13 final amplifier. The low-power stages are in-
dividually switched and tuned, to permit greater
flexibility. Capacity coupling and parallel plate

* 215 Main St., Rocky Hill, Conn.

feed are used throughout. The amplifier output is
provided with a matching network thut makes use
of the variable inductor L; and variable con-
denser C2; found below it in the antenna-tuning
section of the BC-375. A separate inductor, L,
was found preferable for 10-meter operation and,
for 160, additional inductance, Lg, can be cut into
the circuit by Sg. The variable output condenser,
('35, i8 u small 300-gpf. unit with receiving spac-
ing. This condenser can be padded by the addi-
tional fixed capacitances of Cag, (a3 and (a4,
using 55.

Cathode bias is applied to the driver stage,
and the 813 is protected by a 6Y6G clamp-tube
circuit while the oscillator is keyed.” A small
fixed link, Lo-Ls, is used to neutralize the 2E26.
In this layout, the 813 did not require neutraliza-
tion. It should be borne in mind, however, that
in a different physical design, means may have to
be provided to insert neutralization.

Sy is the crystal selector, and Sy is used to
short the cathode of the oscillator to ground when
4 VFO is fed to the 6AG7. (The VFO should not
be keyed.) Small mica condensers, (s and s,
are cut in by the oscillator and driver band-
switches in the 160-meter position, adding
enough capacitance to get the circuits on this
band. The 30-meter tap on L; permits getting
drive for the 813 on 15 by tripling from a 3.5-Mc.
crystal in the oscillator output, and doubling
in the 2E26.

The potentiometer in the screen of the 2E26
is used to control the grid drive to the 813. Sg
switches the 25-ma. meter between the exciter -
h.v. lead and the grid circuit of the 813. V.h.f.
filtering is installed in all power-input leads, and
all power wiring is done with shiclded wire to
minimize harmonic radiation. Both 6.3- and
10-volt transformers are included on the chassis,

WI1TRF’s 813 transmitter,
showing the arrangement of
controls on the panel. The sepa-
rate 10-meter coil for the pi-
dcction output circuit is par-

tially hidden by the 813.
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Top view of the 813 transmitter.
The shiclding enclosure (in this in-
stance taken from a surplus BC-375)
is approximately 7%4 inches dcep, 6
inches high, and 15 inches long. The
two doorknob condensers at the top
and bottom of the 813 plate choke in
the compartment to the left are Cix
and Czo. Cos is partially hidden by
the compartment shield. In the sec-
tion to the right, Ci4, and the tops of
the 2E26 and the 6AG7 are visible.
Cs is hidden by the crystal holder
and selector switch. The 6Y6G and
the two filament transformers are
along the rear. (The aluminum box
to the right contains the tube unit
of the remotely-tuned VFO described
in QST for January, 1953, and recent
editions of the ARRL Handbouk.
The socket to the left is not in use.)

¢

Construction

The transmitter is laid out on a 10 X 17 X 3-
inch aluminum chassis, using the cnclosure from
a BC-375 tuning unit as the housing for the r.f.
section, The standard rack panel is 10 inches
high. The original partition shield is retained to
separate the driver and final stages. The rotary
coil, L7, and the pi-section input condenser, (',
are mounted at the right-hand end of the chassis.
The coil is placed with its frame resting on the
chassis. It is necessary to drill four }4-inch holes
in the rear of the enclosure to clear the rear assem-
bly nuts on the coil frame.! The condenser is
suspended above the coil on L-shaped aluminum
brackets from the end wall of the enclosure.

‘The 10-meter coil, Ls, is mounted between
the rear terminal of L7 and the rear stator ter-
minal of C2;. The National R-175 plate choke,
RF(C; (modified as indicated under Fig. 1), is
placed to the right and forward of the 813. (33
is suspended between the choke and the front
stator terminal of (g, while ('sy is mounted on
the chassis, near the bottom of the choke.

1 It should also be possible to use the B & W 3852 rotary
inductor, which has an inductance of 15 uh., although it will
probably be necessary to lay it on its side to fit it into the
available space. -— Ebp.

¢

Bottom view of the 813 trans-
mitter showing theinternal
shielding. The two exciter coils
and their switches are at the
upper left. Below are the 6AG7
and 2E26 sockets and associated
components. The 813 scrcen
voltage-dropping resistor and
power-lead v.b.f. filter compo-
nents are partitioned off at the
bottom. To the right are the
160-meter output loading coil,
and fixed padding condenscrs,
(22, C23 and C24. The 813 socket
is near the center.

¢
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The oscillator and multiplier tuning condensers,
("¢ and Cyy, and the pi-section output condenser,
Cos, arc mounted directly on the chassis. Clag
is placed immediately in front of the 813. The
width of the oscillator compartment at the left
end of the enclosure is determined by the width
of the Johnson 126-120-1 multiple-crystal holder.
The selector-switch shaft, and the shaft of the
oscillator tuning condenser, Cs, are centered on
this compartment. Then, the multiplier tuning
condenser, Cy4, i8 placed so that its shaft comes
midway betwecen those of (s and Cos. From left
to right on the panel, S, Ss, the excitation con-
trol, and Sp are spaced symmetrically along the
lower edge, with S, the key jack, and S7 grouped
at the center. S3 und Ss are lined up with their
respective tuning-condenser controls. The meters
may require shielding in TV fringe areas.

The two filament transformers and the 6Y6G
clamp tube are lined up along the rear of the
chassis. Along the back drop are the control for
Ss, power terminals, and coax connectors for r.f.
output and VFO input.

Underneath, the two tapped exciter coils,
Ly and Ly, are to the rear of their respective
switches, each held in place by cementing it to a
1-inch cone insulator fastened to a wall of the
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(1, Cz2 — Silver mica. _ i B .

(3, C4, Cg, C1, Ci0, Cu1, Ci2, Ci3, C17, C19, Czs, C27, Cax,
(29, Can, Ca1, Ca3, Ca4, Cas, C37, Cs9, Cs0o—
Disk ceramic.

Cs, C14 — Midget variable (Bud MC-1855).

Cs, Co, Ci5, L1, C22, Caa, Co4, Caz2, C3g— Mica.

Ci18, C20 — TV doorknob ceramic.

Ca1 — 3000-volt variable —sce text (Cardwell MT-
150-GS).

Ci26 — Midget variable (Bud MC-1860).

Ciss — Paper.

(41 — Coaxial (Sprague 47P16).

All resistors 15 watt unless specified otherwise.

L1 — 20-gh. total — 48 turns No. 20, l-inch diam., 3
inches long (B & W 3015 Miniductor) tapped
at 8, 11, 17, and 31 turns from ungrounded end.

Iz, Ls — 3 turns No. 18 insulated.

Ls— 10 turns No. 18 air-wound. Length should be
adjusted as neccessary to suppress v.h.f. para-
sitic oscillation.

shielding which surrounds and separates them.
The two exciter-tube sockets, with their asso-
viated components, and the parts that make up
the v.h.f. filtering, are also sct off from one
another by walls of aluminum sheet. There is
siill another I.-shaped shicld between the 160-
meter loading coil, Lig, to the right in the bottom
view, and the 813 socket. The mica output pad-
ding condensers, Cgs, Ca3, and Cos, are grouped
close to switch Ss, near the output connector.
Cloil dimensions are given under Fig. 1.

Operation

(C'omponents in the final stage are suitable
for operation at a maximum of 1500 volts with

18

ter using an 813 with a pi-gection network.

CLAMPER
6Y6G _, 100,

+1000~1500V.
200 MA.

Fig. 1 — Circuit of a 200-watt transmit-

L4 — Same as L1, tapped at 4, 6, 10, 20, and 31 turns
from ungrounded end.

Ly — 5 turns No. 10, 134-inch diam., 3 inches long.

L7 — 25 uh. — Rotary inductor from BC-375E anten-
na-tuning section (see [Footnote 1).

Lg — 56 ph. — 60 turns No. 11, close-wound on 134-
inch form. (‘This form was taken from one. of
the BC-375 tuning units.) '

Ly — Meter shunt — 44 turns No, 24 ecnam., close-
wound on l-watt l-megohm resistor.

RFC; — National R-175, modified as in QST, October,
1952; or 1953 or 1954 ARRL Handbook.

RFCz2, RFC3, RFCq, RFCs, RIFCg — (Ohmite 7-50).

S1 — 10-position single-pole rotary switch.

32, S7, Ss — Toggle.

93, S4, S¢ — Ceramic rotary.

55 — Ceramic rotary, progressively shorting (Centralab
P1S wafer). :

‘I't — 6.3 volts, 3 amp. (Stancor P-1089 or similar).

T's — 10 volts, 5 amp. (Stancor P-14096 or similar).

100 per cent plate-screen modulation, or 2250
volts ¢.w. While there are other combinations
that might be used, the tuning tuble shows typi-
cal line-ups in arriving at the desired output fre-
quency. With the 25-ma. meter switched to read
exciter current, the current will peak to a maxi-
mum when the oscillator output circuit is tuned
to resonance, and dip when the 226 is resonated.
The multiplier stage can also be tuned by switch-
ing the meter to the 813 grid circuit, adjusting for
maximum grid current. A grid current of 15 ma.
should indicate adequate drive to the final.
Until one has become [umiliar with the dial
settings, he should check the frequency of the
2K26 output circuit with an absorption wave-
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‘The modulator and dual high-
voltage supplies for the 813 trans-
mitter are combined in a single
unit.

meter to make sure that it is tuned correetly.

The slider on the 50,000-ohm 50-watt resistor
should be adjusted to give a screen voltage of 300
when the 813 is fully loaded and receiving normal
excitation. This adjustment should be made, of
course, with extreme caution, turning off the high-
voltage supply each time before the position of
the slider is changed.

The tinal stage should always be adjusted ini-
tially at reduced plate and scrcen voltage. This
can be done by switching a resistance (see power-
supply scction following) in series with the
primary of the high-voltage transformer. Re-
duction of power during preliminary tuning is
advisable not only to make it easier on the 813,
but also to save wear and tear on the rolling con-
tact of the output coil.

Stage Tuning for Output on Various Bands

Tnputl  Outputt
Xtal Ose. Mult, Final puf upf.
160 160 160 160 120 320
80 80 80 80 120 700
80 40 40 40 65 350
80 40 20 20 33 175
R0 30 15 15 332 26502
80 20 10 10 332 2802
40 40 40 10
40 20 20 20
40 40 15 15
40 20 10 10

! Approximate values for 52-ohm output, except
200-ohm output for 160.
2 Hee text.

You may have heard that a pi network will
feed r.f. to anything from a knitting needle to a
wire fence. However, the truth is that within the
practical limits of components, the range of loads
into which a network of this type will work
satisfactorily is much more limited. Especially
from the consideration that the use of a low-pass
filter is an almosi universal requirement these
days, it is advisable to design the network pri-
marily to feed a flat coax line coupled to an
antenna tuner. The values given will permit a

¢

BRottom view of the mod-
ulator and power-supply
unit,

¢
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match to a 50- or 75-ohm flat line on all bands
except 160. Here the maximum capacitance of
(’ay limits the match to a minimum fat-line
resistance of about 200 ohms. However, on 160,
any link line likely to be used betwecen the trans-
mitter output and the antenna tuner will be but a
small fraction of a wavelength long, so that at this
frequency a mismatch of this order can be toler-
ated without incurring excessive voltages for the
low-pass filter components.

The table shows approximate values of capaci-
tance and inductance suitable for working into a
50-ohm line. These values are selected to provide
a @) of 10 to 12 on 80, 40, and 20. On 160, Q is
limited by the maximum capacitance of Co1 to
5 or 6. On 15 and 10, the minimum circuit capaci-
tance makes it impossible to attain a @ lower than
15 or 20.

In adjusting the output circuit when an anten-
na tuner is used, the input and output condensers
should be set to the approximate values shown
in the table. Then the roller coil should be set to
tune the circuit to resonance, as indicated by the
dip in 813 plate current. The antenna tank circuit
should be resonated by watching for » peak in
plate current. Then the coupling link at the an-
tenna tuner should be adjusted until the loading
is correet. The output circuit should be kept at
resonance by slight readjustment of the input
condenser, Ca1, 48 required. If assurance of a Hat
coax line is desired, it should be checked and
adjusted with an s.w.r. bridge, as described in the
ARRL Handhook.

With the exciter stages operating at 400 volts,
and adjusted to give an 813 grid current of 15
ma., the milliammeter should read a total of
about 80 ma. with the key closed, and 60 ma.
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Fig. 2 ~ Circuit of the modulator and final amplifier power-supply unit.

Ri — 500-watt clectric-heater element.

L1, Lz — 200-ma. 2-12-hy. swinging filter choke (Stan-
cor (2-1401).

Lz, L4 — 200-ma. 4.5-hy. smoothing choke.

Ki = D.p.s.t. 115-volt a.c. relay.

S1 — Ceramic rotary.

32, S3, 54, S5 — Togale.

with the key open. With the final operating at
1500 volts, and loaded to 200 ma., the screen
current should be about 35 ma. With the key
open, the plate current should drop to about
40 ma.

A Power-Supply and Modulator Unit

Fig. 2 shows the diagram of the finul power
supply and modulator I use with this rig. Photo-
graphs of this unit are included. Separate supplies
are used for the 813 and the 811A Class B modu-
lator. Each uses 816 rectifiers, and is provided
with a double-section choke-input filter. Opening
Sp inserts B (a 500-watt electric-heater element)
in series with the primary of the 813 plate trans-
former for tuning up at reduced power. Sp shorts
the modulation transformer for c.w. operation.
S4 turns on all filaments in the unit. The d.p.s.t.
relay, K3, is used to control the primaries of both
high-voltage transformers. This relay may be
operated either by S3 on the panel of the unit, or
by an external switch at the operating position.
K also operates the antenna relay. The 250-ma.
meter in the center tap of the filament trans-
former, 7', supplying the 811As, reads modulator
cathode current.

The chassis is 17 by 13 by 3 inches, and the

20

T1 — 500-ohm line to Class B grids —- 1:1, pri. to 3¢
sce. (Stancor A-4765).

Ta — 100-watt modulation transformer, 7200-ohm pri.
to 15,000-ohm sec. (Stancor A-2908).

T3, Tes— Plate power transformer: 1000 volts d.c.,
250-ma. (Stancor PT-8311).

T4, Ts — 2.5-volt 4.amp. filament transformer, 7500-
volt insulation (Stancor P-6133).

panel i8 834 inches high. In the topview photo-
graph, a plate transformer is placed in each of
the rear corners of the chassis, with the modula-
tion transformer in between. The rectifier tubes
and the modulator tubes are paired immediately
in front of their respective transformers. The
filter chokes are also paired, close to the panel.
The audio input transformer, 7', is placed behind
the milliammeter. Two of the filter condensers
are mounted on top, at the rear of the chassis;
the other two are underneath.

To the left on the panel are toggle switches Sy
and Ss. Sp and S3 are to the right. Sy, at the cen-
ter, is a ceramic rotary switch.

The bottom view shows the placement of
components underneath the chassis. Actually,
they are mounted wherever a clear space is avail-
able after the parts on top have been mounted.
The two rectifier-filament transformers are
toward the front, while the modulator filament
transformer is located to the rear. The relay is
alongside the rectifier-filament transformer to
the left.

The caption under Fig. 2 indicates modulator-
transformer ratios suitable when the 813 is
operating from the power supply described; i.e.,
1000 volts, 200 ma.

QST for



50-Mc. TVI-Its Causes and Cures
(Part I)

A 6-Meter Veteran Shows How To Live with Channel 2

BY F. E. LADD,* W2IDZ

e ““Life begins at 50 (Mc.)!’”’ Such is the
slogan of a group of determined 6-meter
enthusiasts of Northern New Jersey who
have survived six years of adjacent-
channel living with the country’s first
Channel 2 TV station. Their ringleader,
W2IDZ, here analyzes the causes of 50~
Me. TVI, in all channels, and points
the way to its cure. The effectiveness of
his methods is demonstrated by their
TVI-free occupancy of their favorite band
in an area where too many others have
long since given up. You can live with
Channel 2. Here’s how!

source of pleasure and satisfaction to many

hams over the years. Situated as it is, mid-
way between the most popular DX bands and
the higher assignments of the v.h.f. portion of
the spectrum, the 6-meter band takes on some of
the characteristics of both. There is hardly a
kind of propagation that doesn’t show up, at
least once in a while, on 6, yet the band has all
the desirable aspects of higher frequencies for
local work.

But with TV Channel 2 in operation on
countrywide basis, 6-meter activity has almost
ceased to exist in many areas. Too many hams
have taken it for granted that simply because
the band is adjacent to Channel 2 it is impossible
to use 50 Mec. in a Channel 2 area without run-
ning into extensive neighbor trouble. The 6-
meter gang of the New York area and in adja-
cent northern New Jersey ran into this trouble
head on more than six years ago, and many gave
up almost at once; some without a struggle.

The writer has operated consistently on 50
Me. during the entire period. I now live in a
semi-fringe area, yet I have never found any TVI
that could not be cured. My average power
input is 150 watts, and I use a 4-element beam.
I can point this array in any direction, despite
the prescnce of eleven TV antennas within 250
feet of my 50-Mec. beam, one of them only 40 feet
distant. This condition is duplicated by several
other W2 6-meter men who have refused to give
in to the Channel 2 threat.

How do we operate on 6 without TVI with
stations on Channels 2, 4, 5, 7, 9, 11, and 13
maintaining an 18-hour schedule daily? Before
we answer the question let’s look at the nature
of the problem. There are five principal sources

* Bowers Place, Denville, N. J.

OPERATION on the 50-Mec. band has heen a
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of TVI in 50-Mec. work: receiver overload; radia-
tion of harmonics of the exciter and operating
frequencies; intercarrier sound images; spurious
radiation from receiving equipment; and audio
circuit rectification. Let’s take them one at a
time.

Recewver Overloading by 60-Mc. Fundamental:
Contrary to common opinion, this is not pri-
marily a function of the strength of the television
signal. An overloaded TV set results when one or
more of the tubes is driven into a nonlinear
operating condition. This is in no way caused by
the TV signal being weak. If the TV set is over-
loaded by a local signal, the interference will be
almost as bad on a strong TV signal as on a weak
one. It is strictly a function of the proximity of
TV antenna and the transmitting antenna, com-
bined with the selectivity characteristics of the
set in question. Under some conditions the r.f.
gain of the TV set may vary with the strength
of the TV signal, so that a slightly different level
of interfering signal may be needed to produce
visible interference, but this is a minor factor in
determining the point at which interference
exists.

To obtain proof of these statements, I varied
the signal strength of the Channel 2 signal on
my own TV set, while running my 50-Mec. rig
across the band. The power input was main-
tained at 100 watts, 100 per cent modulated with
a 600-cycle tone. The 4-element 50-Mec. array
was pointed at the TV antenna throughout the
test, with the receiver tuned to Channe] 2. An-
tenna separation is 40 feet. The TV receiver is
an RCA 630TS, with a high-pass filter (to be
described in a subsequent article) installed on
the chassis close to the tuner. The transmitter is
gang-tuned throughout and VFO controlled, so
that the frequency can be varied across the band
with the output maintained at a uniform level.
The TV antenna was turned away from New
York City, first to the north and then to the
south, to make the TV signal very weak. Results
are shown below in table form:

TV Antenna Position

Interference On Northof South of
Level Station Station Station
None up to 52.5 Me. 52.1 Mec. 51.0 Me.
Perceptible at 52.6 Mec. 52.2 Me. 51.1 Me.
Objectionable at 53.1 Me. 52.7 Me. 52.2 Mec.

The TV antenna was turned either side of the
line to the station until the sume signal level was
reached. Note that the frequency at which inter-
ference appeared was only 400 ke. lower on the
north side. On the south side the TV antenna
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was turned toward the transmitting antenna, so
that the interfering signal was much stronger.
These results demonstrate that the strength of
the amateur signal is far more important in
establishing the interference level than is the
strength of the TV signal. It is important to note
that the first megacycle of the band was clear of
interference, even under the most adverse
condition.

Unbeclievable as they may seem to anyone who
has wrestled with the 50-Mec. Channel 2 problem,
thesc figures show that cven the fringe-area 6-
meter enthusiast nced not give up. A high-pass
filter can be made that good. Traps and stubs
will work often in the less severe cases, but they
are narrow-band devices that depend on critical
adjustment. The high-pass filter can be installed
and forgotten.

The overload area is directly proportional to
the effective radiated power of the 50-Mec. sta-
tion. It is better stated in e.r.p. than in transmit~
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Fig. 1 — Avcrage overload distance on Channel 2,
when the transmitter is between 50 and 51 Mec. To get
effective radiated power, multiply transmitter power
output by antenna gain. Example: A rig with 60 watts
ontput and an antenna with a gain of 9 db. (8 times)
result in an e.r.p. of 480 watts. lts average overload
distance on Channel 2 is 250 fect.

ter power input, us the guin of the antenna will
oxtend the overload range. Even at its worst, the
interference range is less than you might expect.
My experience, borne out by several others in
the area, shows that 150 watts input and a power
gain of Y db. in the antenna results in a maximum
overload distance of about 250 feet. With an in-
put of 10 watts and a similar antenna the over-
load range is approximately 65 feet. Average
overload distances for various power levels (e.r.p.)
are shown in Fig. 1.

L Q.E. Ham News, Nov.-Dec., 1949.
2 Tilton, “TVI Hints for the V.H.F. Man,"” QST, April,
1953. p. 16.
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Transmitter Harmonics: In general, the only
harmonic that can cause trouble in 50-Mec. work
is the 4th. This falls in Channel 11, 12 or 13,
depending on the operating frequency. A simple
filter of the ‘“Harmoniker” type! will prove
more than adequate to keep this harmonic out
of the transmitting antenna. Such a filter is de-
scribed later in this discussion.

Care must be taken to prevent radiation of
exciter harmonics, from the rig itself, from its
power cabling, or by allowing the various har-
monics of the exciter stages to he passed on by
the final amplifiecr. The precautions needed to
prevent such interference are by now standard
practice. Sce uny recent edition of the ARRL
Handbook. T'he v.h.f. aspects of the problem have
also been treated in detail in QST,2 and in the
1954 edition of the Handbook.

Intercarrier Sound Images: This is an insidious
type of interference in which the modulation of
the 6-meter station is heard in Channel 2. It
should not be confused with the BCI type of in-
terference to be treated later. It can happen on
seta that are not overloaded, and it may not be
accompanicd by picture interference. It happens
only on sets of the intercarrier sound type, and is
due to improper alignment, inferior design, or
both. It is stricily a TV set fault.

To understand what happens in most cases
of sound interference, let’s review the operation
of an intercarrier sound set. On all TV channels,
the sound carrier is 4.5 Mec. higher than the pic-
ture carrier. On Channel 2 the picture carrier is
on 55.25 Mec., the sound carrier is on 59.75 Me.
Both of these carricrs are converted to i.f. in the
TV set mixer and are amplified in the picture i.f.
amplifier.

At some point following the sccond detector,
the 4.5-Mc. beat between these carriers is fed
to the 4.5-Me. discriminator transformer_to pro-
duce audio.

Let’s see what develops if & 6-meter transmitter
is on 50.75 Me. and a TV get of this type is in
close proximity. Conversion in the TV set takes
place as before, except that we have a new signal
being mixed that is 4.5 Mec. below the picture
carrier (55.25 — 50.75 = 4.5 Mec.). The undesired
converted signal is rejected by the picture if.
amplifier of the TV set if it is properly designed
and in good alignment. If the set is not properly
aligned and if the picture i.f. is broad enough, the
undesired mixed signal will ride through. The
4.5-Mec. beut generated in the video detector be-
tween it and the picture carrier of Channel 2 will
get into the discriminator and we have sound
interference.

As can be scen by this example, this is an image
respounse of the picture i.f. system. Some sets are
50 bad that this trouble still exists when the
transmitter frequency is 50.0 Me., giving a beat
of 5.25 Me. Fortunately, only a few receivers are
this bad.

Spurious Radiation from 50-Mec. Receiving
FKquipment: On one well-known bandswitching
converter the oscillator is 7 megacycles above the
signal frequency and radiates quite a signal on
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Channel 2. Other converters or receivers may
bhe guilty of the same thing.

The W2IDZ converter?® will not normally cause
any trouble because the oscillator is on the low
side. I said normally because if the converter is
left on while transmitting it becomes very un-
happy and radiates spurious signals. Other con-
verters will undoubtedly do likewise. The cure is
simple: Remove the B+ from the r.f. stages and
first mixer of any receiving equipment while
transmitting.

Audio-Circutt Rectification: This is the common
trouble that has been with us since the earliest
days of v.h.f. work. It is no great problem in 50-
Me. operation, as it shows up only where the r.f.
field is very strong. If your antenna fires into a
neighbor’s TV set, broadcast receiver, phonograph
or hearing aid, you’re likely to run into it. The
interference level is usually independent of the
volume control setting on the receiver, showing
up as a nontunable voice background. The cure
is the same, whether the instrument being inter-
fered with is a TV set, a midget broadcast re-
ceiver or an audio amplifier. It has been covered
for years in the ARRL Handbook, so it needs no
lengthy discussion here. Unlike most other re-
ceiver faults, it can be corrected at the trans-
mitter — hy going to frequency modulation or
¢.w., in place of amplitude modulation.

Solving the Neighbor Problem

Regardless of the power level you wish to use
you must have your own house in order. You
should be able to demonstrate that you can op-

/-'ca{-t‘/zng/f bushing

hg 2 -— Schematic diagram of a low-pass filter for
keeping the 4th harmonic out of the 50-Mec. antenna
fed with 50- to 95-ohm coaxial line. Condcnsers are 62
uuf. # 10 per cent 500-volt ccramic or silver mica.
El-Menco CM-15 suitable for up to 250 watts. Coils are
4 turns No. 16 tinned, 3% inch diameter, %3 inch long.
Box is 2 hy 2 by 1 mches with center shield. Connect
shorts indicated by dotted lines and resonate coils at
52 Mec. by adjusting turn spacing. Short turns of one
coil by inserting coin or metal washer between turns
while adjusting resonance of other. Remove shorts and
filter is ready for use. Schematic shows approximate
parts position.

erate without bothering any channel on your own
TV set. This is the biggest part of the battle and
it is not difficult. Your first step should be to
build a high-pass filter for your TV set. Construc-
tional details will be given in a subsequent article
in QST. If you overload your own TV set, you
cannot tell if interference your transmitter causes
is the result of overload or of harmonics.

The next, step is to build a low-pass filter for

3 Ladd, A Bandswitching Converter for 144 to 21
Me.,” QST, April, 1951, p, 22,
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the transmitter. If the power amplifier is not
driven by a frequency-multiplying stage, the
only harmonic likely to cause trouble in a strong-
signal area is the fourth. This being the case, an
elaborate sharp cut-off filter is not necessary. A
half-wave filter of the ‘Harmoniker” type will

Fig. 3 — Details of low-pass filter for use with bal-
anced lines, 150 to 600 ohms. Condensers are 20-upuf.
500-volt ceramic or silver mica (El-Menco CM.15) for
powers up to 100 watts. Use 1000-volt rating for higher
power. Cloilg are 8 turns No. 16 tinned, }4-inch diameter,
7% inch long. Box should be about 2 by 4 by 4 inches,
with cenler shield. Coils in each section should be
about 2 inches apart Connect dotted line shorts and
adjust as for Fig. 2

give 60 db. of attenuation at the fourth har-
wonic¢. This is more than adequate. Such a filter
for 50- to 95-ohm coaxial cable is shown in Fig. 2.
If open-wire line or Twin-Lead is to he used
(150 to 600 ohms}, build the filter shown in Fig. 3.
If you are just building your transmitter, it
would be desirable to add one of these filters as
part of it rather than as an external accessory.

Either filter will keep enough of the fourth-
harmonic energy out of the antenna so that if
the harmonic still bothers the TV set, you may
be fairly sure that the trouble is caused by direct
radiation from the transmitter. The cures for
direct radiation have been adequately covered in
numerous articles on TVI reduction.? This prob-
lem is the same regardless of the amateur band
the transmitter is on.

If your own TV set is still in trouble, it may be
worth while to install a line filter on the set to
prevent power-line pick-up; see Fig. 4. I have not
had to do this, but such a filter can do no harm
and may help on other bands as well as on 6.

As soon as you can demonstrate that your
transmitter is clean, check with the TV set
owners within the probable overload range (sce
Fig. 1) to determine which sets are in trouble.

T o T

Fig. 4 — Line filter for installation on TV receiver.
Coils are 40 turns No. 20 enamel, close-wound on Lg;.
inch diameter form. Capacitors are 0.01-4f. disk ceramic
or mica. Attach filter on underside of L'V chassis at
point where line cord enters or, better, assemble the
filter in a shielded box and monnt on the rear wall

LINE TV SET

Once this has been determined, you can do one

of several things: Fix the sets yourself, attempt

to have the owners’ servicemen do so, tell them

to go scratch, or refer the troubles to the TV

set manufacturer. The really important thing
(Continued on page 114)
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A Low-Cost Transistorized Code-Practice
Oscillator

BY DAVID B. HOISINGTON,* W6CHB

e Transistors can now be obtained at
such favorable prices that it’s actually
cheaper to use them than tubes in some
equipment. The code-practice oscillator
described here is an illustration — the
total cost is well below that of an equiva-
lent battery-powered tube oscillator.

less than five dollars, there are many jobs

that they can do better and more economi-
cally than vacuum tubes. This is particularly
true where battery operation is desirable, for
the transistor is much more cfficient than the
vacuum tube, requiring no heater power, will
operate with very low currents, and with an
efficiency as high as 49 per cent in Class A
amplifiers!

The code-practice oscillator shown in the
photograph and in Fig. 1 is an example of a
unit which takes advantage of some of the
transistor’s good characteristics. It can be built
for less than $7.00 including the battery, but
less the headphones and key. Since the battery
current is only a third of a milliampere, good
Hashlight cells should last a couple of years.

The CK722 will oscillate readily at frequencies
up to about 1 megacycle in a circuit similar to
Fig. 1 if an r.f. choke is added in series with E;.

Now that transistors! can be purchased for

* Associate Professur, U. 8. Naval Postgraduate School,
Monterey, Calif.
L Clay, “ Transistor Cireuitry,” QST, December, 1953.
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It could thus be used as an i.f. test signal source.
1t is not suitable for higher frequencies because
of the relatively low cut-off frequency of junction
transistors.

The ecircuit diagram, Fig. 1, shows that a
conventional Colpitts circuit is used with the
(CK722 PNP junction transistor. The collector

CK722
VN

2 ClTL
B w5
L"_“lsi'{“ g._t_r‘

Fig. 1 — Transistor audio oscillator for code practice.
Cy — 0.1-uf. paper.
Ci2a — 0.25-uf. paper.
R1 — 4700 ohms, 15 watt.
Ly — Primary of 500-ohm line-to-"spcaker transformer
(Merit A-3005).
Bi1, B2 — 1.5-volt flashlight cells.
J1 — "Phone jack.

(Pin 1, next to the red dot on the transistor)
may be comsidered anulogous to the plate, the
base (Pin 2, the ceuter pin) to the grid, and
the emitter (Pin 3) to the cathode. Any mag-
netic ‘phones with an impedance of 1000 ohms
or more may be used. Crystal 'phones could be
connected across (2. None of the components
is very critical. The primary (500-ohm side)
of the small line-to-'speaker transformer speci-

‘The transistor tends to get
lost among the other com-
ponents, but it’s at the right-
hand end of the terminal
strip on which the condensers
and resistor are mounted.
The breadboard construction
provides a firm base for the
key.
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fied has about the right inductance. If & different
transformer is used it may be necessary to in-
crease or decrease €'y and C to obtain a frequency
around 1000 cycles. It is preferable to keep (%o

cK722
3/ N\
cl
IN34 -

RFC,

R, _l___

Fig. 2 -— Transistor keying monitor.

C3 — 0.25-uf. paper.
RFC; — 2.5-mbh. r.f. choke.
(Other components are the same as in Fig. 1.

larger than Cj, but again the ratio is not critical.
K1 may be increased to 22,000 ohms or more if
less volume is desired in the headphones.

The placement of parts is not at all critical.
The unit shown was built on a breadboard about
814 inches square. The transistor may be seen
between the terminal strip and the larger ca-
pacitor in the photograph, and is soldered di-
rectly into the circuit as are the flashlight cells.
No off-on switch is needed since the collector
current is only a few microamperes when the
key is up. The dry cells must be conneccted
with the polarities indicated. If the collector
cell is reversed the current flow may be large
enough to damage the transistor.

When no longer needed as s code-practice
oscillator, this unit may readily be adapted as
a keying monitor, by using one pole of a double-
pole keying relay in place of the key, by power-

CK722
377 \!

/
Y

L
_Tc, T

+ 111
Key Vs, S, r
(3-0hm)

Fig. 3 — Transistor audio oscillator arranged for
single-battery operation.
Cy, Ce, Cz— 0. ZS-yf paper.
Ri — 1500 ohms, % 2 watt,
K2 — 33,000 ohms, 1 13 watt.
L — 20.mh. inductance.
B1 — One or two 1.5-volt flashlight cells (see text).
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ing the emitter circuit from a keyed low-voltage
circuit in the transmitter, or by obtaining the
cmitter current from rectified r.f. voltages as
has been done by Klein and Slusher.?

Fig. 2 shows the modified circuit for the latter
case. The emitter dry cell, By, has been replaced
by an r.f. choke, crystal rectifier, and capacitor.
Since the collector dry cell is retained, the circuit

2 Klein and Slusher,
QST, January, 19564,

A Self-Powered C..W. Monitor,"

June 1954

cannot be said to be entirely self-powercd. This
cell is cheaper, however, than the components
that would be required to replace it.

Fig. 3 shows a circuit that has been used by
the author for single-battery operation. It will
operate on a single dry cell, but two are required
to give enough volume on the loudspeaker to be
heard throughout a large room. Headphones could
be connected in series with Ry as in Fig. 1. This
unit has been operating with the key down for
three months and shows no signs of tiring. The
current from the two dry cells is only 0.7 milli-
ampere, 80 the cells should last for some months
more! The dry cells could be replaced by a crystal,
r.f. choke, and capacitor connected as in Fig. 2
for operation as a completely self-powered keying

monitor.
e Stravs 5

A potential “S-Meter de luxe” was among
topics discussed at the Institute of Radio Engi-
neers March convention in New York City. It's
a sensitive microwave receiver capable of de-
tecting a signal power change of one ten-quadril-
lionth of a watt.

Anov PAL, THIS 1S WIKGT"
OFERATED BY

W60PU’s “Mickey Mouse” QSIL (p. 49, March QST)
prompted W1LIG to point out the *Popeye™ cards of
WI1KGT. Permission and a drawing were given to
WI1KGT by a vxce-premdcnt of King Features Syndi-
cate in appreciation of Frank’s efforts in 1949 uhcn
the official communicated with far-away friends via
W1KGT’s 10-meter ‘phone.

WI1WPR of the W1AW staff now has no doubts
about the spelling of Punxsatawney, Penna.
Chuck recently penned replies to four fast SWL
cards from that town.

W5BTY rides a unicycle. Not only that, heis
threatening to go mobile with it. — W&6RST

W200G/2 and W2ESQ/2 will be active June
4th-6th from encampments at the Monmouth
Jounty and Morris-Sussex Counties (N. J.) Boy
Scout Jamborees, respectively. W200G /2, oper-
ating {from Brookdale Farm mnear Lincroft, will
have 'phone on 3915 ke. and 146.7 Me., c.w. on
3750 ke., and RTTY on 3620 ke. W2ESQ/Z to
be Ioca,ted at Barbay’s Farm ncar Andover, has
scheduled ’phone activity on 7220 and 3950 ke.,
e.w. operation on 7080 and 3650 ke. Two-meter
transceivers are to he used for intercamporee
communications.
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Mobile Loop Antennas

Some Considerations in Design for Low Frequencies

BY ROBERT E. WEBSTER,” W4IMM

e The suggestion that a loop antenna
for low-frequency mobile work might
have advantages over the conventional
loaded whip has been made before. How-
ever, this article by WA4IMM should be
of special interest to mobilers because
it points out important factors hitherto
largely neglected, and compares them
with equivalents in the loaded-whip
system.

LOOP ANTENNA has sometimes been suggested
ag a substitute for the conventional loaded
L whip for mobile operation at the lower fre-
quencies (particularly 75 meters).! A sketch of the
system is shown in Fig. 1. As most often used, it
consists of the usual transmitting whip, 8 feet or
so long, mounted at the rear of the car, and the
b.c. or receiving whip on the cowl, the two being
bent over to join, or connected with & length of
wire. The base of one whip is grounded directly.
The base of the other whip is grounded through
the coupling and tuning circuit, and the car body
completes the loop.

This system has some important operational
advantages. Since the antenna is electrically
short, the current is nearly uniform throughout
its length, and the radiation resistance is inde-
pendent of feeding- and tuning-element, location.
Therefore it can be fed at either end, depending
on whether the transmitter is located in the trunk
or at the instrument panel. Regardless of the
end at which it is fed, the loop can be tuned con-
veniently by a simple series variable condenser
within reach of the driver’s seat.

In articles that have appeared previously on
the subject, littic has been said about how effi-

*¢f Antenna Laboratory, Electrical king. Bldg., Ohio
State University, Columbus 10, Ohio.

! Mitchell, ** Loop-Type Antennas for 75-Meter Mobile,"
QST, February, 1951; Varnedoe, ‘QSYing the 7H-Meter
Mobile Antenna,”” QST. July, 1953.

cient such a loop might be in comparison with
the loaded whip. In any antenna system using a
radiator small in terms of wavelength, the radia-
tion resistance is low, and the cfficiency depends
largely on the resistance that must be intro-
duced in order to feed power to the radiator.
Because the loaded whip autenna is equivalent
to a capacitance of a few uuf. in series with the
radistion resistance, power can be fed to the
antenna only by introducing considerable induct-
ance to cancel the high series capacitive react-
ance. Even with a high-@ loading coil, unfortu-
nately, the resistance introduced by the coil
will be several times the radiation resistance at 75
meters. As a result, only a small fraction of the
transmitter output will be realized as useful
radiated power.

The loop antenna, on the other hand, is equiv-
alent to an inductance, instead of a capucitance,
iu series with the radiation resistance. Therefore,
to cancel the reactance in series with the radiation
resistance of the antenna (tune the system to
resonance), & condenser, rather than a loading
coil, can be used. Since the losses in an air con-
denser are negligible compared with those of a
large coil, it might scem that the loop would be
greatly superior to the whip.

However, there is another factor that must be
considered. The power that will reach the an-
tenna in either case will depend upon the resist-
ance introduced by the tuning and coupling
system relalive to the radiation resistance of the
antenna. For instance, if the radiation resistance
is 1 ohm, and the resistance introduced in feeding
power to the antenna is 1 ohm, half of the trans-
mitter power will reach the antenna, and half
will be dissipated in the feeding circuit. However,
it is equally true that if the radiation resistance is
100 ohms, and the feeding resistance is 100
ohms, half of the transmitter power will also
reach the antenna.

The radiation resistance of an ideal loop may
be calculated approximately by the equation:

Fig. 1 — Mobile loop formed
by joining two grounded whips.

©=
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NA\?
Rg = 31,200 ( e ) ohms;

where IV is the number of turns in the loop (1
in this case), A is the area enclosed by the loop
in square meters, and A is the wavelength in
meters at the operating frequency.

For a loop with a circumference of 20 feet, the
radiation resistance calculated for 4 Me. is about,
0.01 ohm. On the other hand, the radiation re-
sistance of an 8-foot whip at 75 meters has been
caleulated ® to be within the range of 0.4 to al-
most 1 ohm, depending on whether the whip is
base-loaded or center-loaded. It is evident that
for the same radiated power, the current in the
loop must be from 6 to 10 times the current in
the whip antenna {power proportional to the
square of the current). And this means that the
feeding resistance for the loop must be 1/36 to
1/100 of that for the whip for the same propor-
tion of transmitter power to reach the auntenna
(same efficiency). It is apparent, therefore, that
every effort must be made to keep the loss resist-
ance of the loop conductor itself, as well as the
feed-circuit resistance, to 4 minimum in terms of
fractions of an ohm — not ohms. The internal
resistance of a scries r.f. ammeter, for instance,
may be intolerable. Even if the loop mentioned
above is made with !4-inch copper tubing, the
loss resistance in the conductor alone will be
about 0.16 ohm — 16 times the radiation re-
sistance! ® It is obvious, too, that since one side
of the practical mobile loop is formed by the car
body, particular attention must be paid to
bonding of body sections to assure a low-resist-
ance path.

Fig. 2 shows the simplest method of feeding
the mobile loop. The loop of !4-inch copper tub-
ing with a circumference of 20 feet will have an
inductive reactance of about 200 ohms. This can
be tuned out with a capacitance of about 200
uuf., and it can be shown that this procedure
yields minimum tuning-circuit loss. Loading
coils are not needed and, of course, should be
avoided to minimize loss resistance. The loop
current flows through the pick-up link and con-
necting leads, so the link should have a minimum
of turns and be constructed of large-diameter
conductor to minimize gkin resistance.

The current through the link (and therefore
the loss in the link) can be reduced by using a
capacitive divider circuit, as shown in Fig. 3,
to transform the low auntenna resistance to a
higher value. The values of ('; and 3 may be
approximated from the following:

,Ycz = \/VHRA, and Xcl = X'A— ‘X’Cz,
where I is the desired load across the link, Ea

is the antenna resistance, and X4 is the antenna
inductive reactance in ohms.

2 Belrose, * Short Antennas for Mobile Operation,’ QST
September, 1953.

3 This ratio is of about_the same order as estimated for a
center-loaded whip, loading-coil @ 300, including ground-
loss resistance. However, it may constitute considerable
improvement over whips using the general run of loading
coils with lower @s.
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As an example, suppose it is desired to feed
the previously-described loop at a 100-ohm level;
i.e., with the link looking into 100 ohms.

Xeo = V(100) (0.01 + 0.16) = /17

Therefore, (’; = approx. 203 upf., and (9 =
approx. 0.01 uf.

Now we have increased the impedance of the
circuit which includes the link L; from approxi-
mately 0.17 ohms in the case of the circuit of ¥ig.
2, to 100 ohms, using the circuit of Fig. 3. For

Final Amp.

Fig. 2 — Fecding the loop with direct inductive-link
coupling to the transmitter.

the same power output level, therefore, the cur-
rent through the link will now be only about 0.04
times the current in the link of Fig. 2, und the
power lost approximately 0.0016 of the power
lost in the link of Fig. 2. The efficiency to be
gained by the transformation will depend, of
course, upon the actual Q of the link compared
to the @ of other circuit elements.

Another important consideration is the insula-
tion of the feed-through connecting the loop to
("1, and the plate spacing of ;. If 10 watts is
fed to a total loop resistance of 0.17 ohms, a
current of about 7.7 amperes will flow in the
antenna circuit. This eurrent through the 200-
ohm reactance of C; will cause a voltage drop of
over 1500 volts. Therefore, point X in Fig. 2
or Fig. 3 will be at almost 1500 volts potential to

Final Amp. Loop
Xle
~C
L FCa
= 1

Fig. 3 — A capacitive-divider transforming circuit
for reducing current through the coupling link.

ground (the drop across ) less only the drop
across Ly, which is relatively small). It is obvious
that care should be taken in selecting a low-loss
feed-through insulator.

In the foregoing, it is realized that there are
factors that have not been considered. The prin-
cipal one (and one that might well have con-
siderable influence on the whip »s. loop com-
parison) is the relative amount of ground loss.
This may vary widely in ecither case, and is
difficult to evaluate. However, it is reasonable
to suppose that average ground losses might be
less for the loop antenna. The difference in
radiation patterns is another factor that will
influence the relative gains of the two antennas.
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A Tubeless VFO for the 10A

Remote-Tuned Oscillator Circuit for 75-20-Meter Conversion Exciters

fying Don Mix’s remote-tuned VFO!

to cover, among other things, the frequency
range necessary for coming out on the 75-meter
'phone band from a Multiphase 10A Exciter. Such
a modification is of course possible, but it sug-
gested a more intriguing idea — why not just a
remote tuned circuit in place of the crystal that
plugs in on the front panel of the 10A, dispensing
altogether with extra tubes and eliminating the
necessity for any tinkering whatsoever with the
insides of the exciter?

On several counts it seemed that this system
should work: the oscillator power level in the
10A was certainly low enough, only 8 volts of
r.f. being required at the injection grid according
to the instruction book; the job was already being
done by an untuned Pierce oscillator using the
oscillator section of the 6BA7 mixer; and substi-
tution of a tuned circuit for a crystal had worked
very nicely with a 6AG7 oscillator in a small
transmitter.? The big question was this: would
the oscillator section of the 6BA7 be good enough
to satisfy the rather critical stability require-
ments of single-sideband transmission? A sub-
sidiary, but just about equally important, ques-
tion was whether an arrangement that would
plug into the crystal socket without any ‘“inside
work’’ would affect the stability, since of neces-
sity the third (ground) connection would have to
be made on the outside of the exciter cabinet.

‘We did not have a 10A in the lab, so a compara-
ble oscillator-mixer circuit was assembled on a
chagsis and panel which simulated the 10A
physical arrangement. Component values in the
Mix VFO were scaled down to cover the 5-5.3-

!. SHORT WHILE ago we were asked about modi-

1 Mix, “Simple Remote Tuning for the VFO,” QST,
January, 1953.

Me. range in an experimental layout. The results
were highly encouraging — the drift was very
low (which was not unexpected, in view of the
fact that it is one of the outstanding features of
remote tuning) and the voltage stability was ex-
cellent. There remained the question of whether
it would drive a 10A in the same way asg the
crystal, so the unit was taken over to WIMBK|
where a 10A is in regular operation, for a trial.

300 O
Line Plug

Gnd. on

Cabinet

o Fig. 1 — QOscillator circuit diagram.

C1, C2 — 680-puf. silver mica.

Ciz — 50-ppf. silver mica. i

€4 = (‘Trimmer) 25-puf. midget variable (Bud LC-1612).

Cs —- (Tuning) 20-uuf. midget variable (Millen 20920
with one stator plate removed).

L - 40 turos No. 22, l-inch diameter, 16 turns per
inch (B & W 3015).

Plugged into the crystal socket, with the ground
connection made to a near-by screw on the front
panel, the transmitter operated in exactly the
same way as with the crystal — not even a mil
difference in the grid current in the Class B
linear!

This was enough evidence that the idea was
feasible, so at this point the experimental model
was dismantled and rebuilt to improve the me-
chanical features. Originally, the components
had been mounted directly on the walls of the
6 by 6 by 6 aluminum box, but the construction
shown in the photographs was adopted as a means

¢

This "Tubeless Y FO” was made
primarily for the 10A Exciter,
but could be used equally well
with similar conversion-type cir-
wuit arrangements using crystals
in the 9-Mec. region. The 6 by 6
by 6 aluminum enclosure is pro-
vided with a separate panel of the
same height as the bhox and
slightly wider than the dial frame.
Construction of the tuning mech-
anisms is described in the text.
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of stiffening the assembly and making for con-
venience in construction; the upright member
has all the parts mounted on it and all the work
can be done outside the box. Also, it was soon
found that a much slower tuning rate than was
provided by standard dials was highly desirable
in actual operating, so the somewhat Rube
Goldberg-ish mechanism shown in the photo-
graph was put together. It combines a National
type ACN dial with a Type K and a large knob,
and gives a step-down ratio of about 35 to 1. This
makes it a pleasure instead of a torture to set the
frequency to zero beat.

The circuit, shown in Fig. 1, is the customary
series-tuned arrangement. The constants are the
first ones tried; a bit of experimenting with dif-
ferent values might result in some improvement
in stability, but the fact that the performance as
is was considered entirely adequate tended to
discourage spending more time on this aspect.
For the same reason, no attempt was made to
temperature-compensate the circuit; the total
drift over a period of several hours was too small
to be a significant factor in actual operating.
The fixed condensers are all silver micas; one of
the two variables is for tuning while the other is
for trimming the frequency calibration. The coil
is a length of B & W No. 3015 Miniductor ce-
mented to a strip of polystyrene that is mounted
on two l-inch stand-off insulators. Since cement-
ing the whole length of the coil means that each
turn is anchored to the supporting strip, this
method of mounting results in an assembly that is
substantially free from vibration effects.

The first layout had used a tuning condenser
with an integral mounting bracket (single hole),
and was supported from the mounting bracket
on & stand-off insulator of the proper height to
line up the shaft with the dial. This turned out
to be poor mechanically, since slight misalignment
of the shaft and dial would cause a side thrust on
the condenser shaft and twist the rotor-plate

¢

The oscillator circuit is mounted
on an aluminum bracket 3 inches
wide extending between the top and
bottom of the box. The bracket has
its edges bent as shown to stiffen it.
It is fastcned to the top of the box
by a piece of aluminum angle, the
mounting holes being elongated to
permit exact fitting.

The two fixed condensers (Ci and
(2) in the lower foreground are
mounted to a two-terminal tie-point
strip which also provides connection
points for the inner conductors of
the coax cables. The mounting point
for this strip is the only ground point
for the circuit. The end plate of the
trimmer condenser, (i, is visible be-
hind the tuning condenser; Ci is
screwdriver-adjusted through the
hole in the bottom of the box.

¢

agsembly in relation to the stator. The net result
was an undesirable amount of back-lash. To mini-
mize this a double-spaced condenser was substi-
tuted, mounted by two studs to tie it down better
than the single-hole mounting could. There is
still need for careful alignment of the condenser
shaft and dial, however, no matter what the type
of mounting. This can be provided for by elongat-
ing the mounting holes for the supporting member
luterally, and elongating the condenser mounting
holes vertically. With the condenser and dial in
final position, but with the dial set-screw not
tightened, it should be possible to turn the dial
while the condenser rotor stays stationary, in-
dicating that both shaft and dial coupling are “on
center.”

The frequency range can be adjusted to suit
individual conditions. The constants given in
Fig. 1 are for a range of 5.0 to 5.35 Me. so that
both 75 and 20 meters can be covered with
a crystal on exactly 9.0 Me. One stator plate was
removed from the tuning condenser to give the
calibration scale shown in the photograph. More
spread could be obtained by using a crystal at
9.1 Mec. and changing the oscillator range to 5.1-
5.3 Mc., thus placing 4.0 and 14.2 Mc. at the
same spot on the dial.

The connection between the oscillator circuit
and the exciter is made through two 3-foot pieces
of RG-59/U. These cables add about 60 uuf.
across C1 and Cy, respectively, so that the etfective
capacitance is close to 750 puf. each. The cable
length can be varied within reasonable limits
without affecting the operation or frequency
range to any extent. The inner conductors ter-
minate in a 300-ohm line plug fitting the crystal
socket, and at this end the two outer conductors
are bonded together with a piece of shield braid
for grounding on the exciter. The outer conduc-
tors are similarly bonded at the circuit end and
connected to the grounded junction of Cy and C.

(Continued on page 110)
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TVI “Diplomatics”

BY F. D. ROWE,* W6FK, AND R. E. LAKE,** W6BV

¢ The authors of this article have had a
combined experience of almost fifty
vears in handling interference matters.
They have set down in words many val-
uable pointers you should remember
when you go out on a TVI complaint.

about the technical problems of TVI. Un-

fortunately, little has been said, or writ-
ten, about the techniques involved in dealing
with the human side of the problem. TVI will be
with us until such time that receivers are able to
do their share in rejecting it and we all consider
the problem from a transmitting standpoint by
heing sure our own house is in order. Viewed from
the-technical side, it is not an impossibility to
wlean up receivers, transmitters and feed lines,
but the problem in many cases does not end there.
Those of us who have had experience in dealing
with the human side of complaints can attest to
the friendly or cantankerous nature of the animal,
Man. It would, indeed, be a wonderous world if
we all had a considerate and congenial disposi-
tion. This, of course, is wishful thinking so we
must accept the situation as it is and get along
as best we can. All is not hopeless, however, if we
give full and unbiased consideration to the
problem.

First, let us consider long and carefully Mr.
T. V. Owner's viewpoints in the matter. He is
trying to enjoy a TV program and some kind of
interference comes in and spoils it. Remember,
now, he doesn’t know a thing about TV except
what the salesman told him. Neither does he
know a thing about radio, electrical or mechanical
devices. He bought the set fully expecting it to
reproduce TV pictures without any trouble.
Now interference comes in, or the set itself goes
haywire, and what does he do? Blows his top and
in many cases blames that amateur next door or
down the strect. Why? Because it is known or
suspected that a ham is located somewhere in
the neighborhood. But mainly because he had
heard that somebody said that they were told
that amateurs were the cause of all types of
interference. So there! All he has to do is get that
guy off the air and his troubles are over! This is,
no doubt, an old story to you, an active amateur.
You have probably shrugged it off with the
thought, “Dumb guy! I sure would like to tell
him oft!” Now just a minute! Suppose vou are
trying to snag that rare elusive DX station you
have wanted for a long time. This same guy you

* Interference Investigator, Northern Clalifornia Elec-
trical Bureau; 1255 44th Ave., San Francisco 22, Calif.

*¢ Communications Engineer, Pacific (GGas & HKlectric
Co.; 1915 Yolo Ave., Berkeley, Calif,
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would dearly love to “tell off” turns on his razor
and blankets out that rare DX und what do you
do? Rant and rave and consider committing
mayhem! You!/ who are supposed to realize, but
probably forget, that Mr. T. V. Owner, who
knows nothing about why interference spoils his
programs, should suddenly be aware of the fact
that he is interfering with your reception. Hon-
estly, have vou ever thought about this?

Now let's get back to the problem at hand.
Mr. T. V. Owner is bothered by some kind of
QRM that ruins his programs. He has made his
complaint and you happen to be the one who
must call on him to see what can be done. Before
you go, check up on your appeuarance. Suppose
you were just working on the car in your old
clothes. Do you think it proper to call on Mr.
T. V. Owner looking like this? No! You clean up,
putting on your best bib-and-tucker to present a
good appearance. This will go a long way toward

CLEAN UP,

PRESENT A
@o0D

APPEARANCE.

impressing him that ows is a clean fraternity
and we always put forward = businesslike ap-
proach. This must be done since the very word,
amaleur, too often to him signifies that we are
nothing but a bunch of tinkerers, relegated to the
“handy man’’ cutegory. Because of this he has
little faith in our abilitics.

After proper introduction and salutations, you
patiently listen to his complaint no matter how
belligerent or nasty his attitude. You don't
interrupt and get huffy at his derogatory cracks.
A good listener is of prime importance to any-
one who handles complaints, no matter what their
nature. Ieep an open mind on the whole picture
for you never know ahead of time what you are
going to run into. You must remember that he has
built up a terrific resistance that must be later
broken down in a smooth and satisfactory manner.

After his tirade (?) you then begin to explain
the why, what and how of amateur radio and you
state you will endeavor to find out just what the
trouble is. Don’t make the horrible mistake of
jumping at conclusions and promise him the
world with & fence around it before you know all
the circumstances and details. You tell him that

amateurs are but a small percentage of all inter-
(Continued on page 130)
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o On the TVI Front

RAYTHEON ADVISES CONSUMERS
ON TVI

That ““one picture is worth a thousand words”’
has been proved with the advent of Raytheon’s
new “Service Saver’’ consumer booklet on TV
servicing and interference problems. Based on
the fact that about Y0 per cent of all TV receiver
troubles — whether internal or from external
influences — can be identified by the pattern on
the face of the picture tube, “Service Saver” pre-
seuts forty photographs of substandard receiving
conditions.

The booklet has been found to be of great help
in the amicable solution of TVI problems. Igni-
tion, diathermy, f.m. harmonic and other spurious
interference normally laid at the door of the radio
amateur are illustrated to consumers. To date
many FCC field offices have requested the publi-
cation for use in TVI identification. The Depart-~
ment of Transport of (Canada has also endorsed
the approach.

Originator of the “Service Saver” is C. W.
Hoshour, WYELYV, dircctor of sales engincering
for the Television and Radio Division of Ray-
theon. Interested amateurs may obtain a copy
without charge by writing Department K,
Raytheon Manufacturing Co., Receiving Tube
Division, Newton, Mass.

UP-TO-DATE LIST
OF TVI COMMITTEES

According to FCC, as of March 1st of this year
there were 348 TVI committees functioning in the
U. 8. and possessions, a total of 328 communities
being served. We reproduce this listing for the
benefit of amateurs living in, or in the environs
of, these cities.

Alaska: Anchorage, Fairbanks.

Alabama: Anniston, Birmingham, Mobile, Montgomery.

Arizona: Phoenix, Tucson.

Arkansas: Fayetteville, Ft. Smith, Little Rock.

California: Arcadia (2), Berkeley, Burbank, Coronado,
Covina, Downey, Fresno, Fullerton, Inglewood, Long
Beach, Marin County, Martinez, Modesto, Monterey,
North Hollywood, Oakland, Orange County, Palo Alto,
Pomona/Ontario, Richmond, Sacramento, Salinas, San

Philip S. Rand, W1DBM, ARRL Technical Con-
sultant, inspccting approximately 25,000 letters and
postcards received to date requesting his popular TVI
booklet. Besides domestic mail, requests have been
received from 26 countries and six continents. The third
edition of this invaluable work is still available to
amateurs. For your copy, scnd twenty-five cents in coin
to cover postage and handling charges to Miss Anne
Smith, Remington Rand, Inc., 315 Fourth Ave., New
York 10, N. Y.
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Bernardino, San Diego, San Francisco (5), San Jose, San
Mateo, Santa Barbara, Santa Rosa, South San Francisco,
Two Meter & Down Club (scattered locations), Turlock,
Vallejo, Ventura, Walnut Creek, Westchester (in city of
Los Angeles), Whittier, Woodlawn.

Connecticut: Darien, New Haven, Norwalk, Norwich.

Colorado: Boulder, Colorado Springs, Denver, Grand Junc-
tion, Greeley, Pueblo.

Delaware: Wilmington.

District of Columbia: Washington.

Florida: Clearwater, Daytona Beach, F't. Lauderdale, Jack-
sonville, Miami, Orlando, Pensacola, St. Petersburg,
‘Tampa, West Palm Beach. .

(Feorgia: Albany, Atlanta, Augusta, Hapeville, Macon,
Marietta, Savannah, Warner Robins.

Hawaii: Honolulu, Hilo, Lihue, Kauai, Wailuku, Maui.

Idaho: Kellogg, Nampa.

Illinots: Berwyn, Broadview, Chicago, Deccatur, Des
Plaines, Freeport, Cialesburg, Hollywood, Maywood,
North Riverside, Princeton, Rock Island, Villa Park,
Western Springs, Wheaton.

Indiana: Elkhart, Evangville, Ft. Wayne, Gary, LaFayette,
Portland, South Bend, Vincennes.

fowa: Davenport, Newton, Sioux City, Spencer, Waterloo.

Kansas: Leavenworth, Salina.

Kentucky: Lexington.

Louisiana: Baton Rouge, Lake Charles, Monroe, New
Orleans, New Orleans (Algiers).

Maine: Augusta.

Maruland: Annapolis, Baltimore (2), Cumberland, Hagers-
town.

Massachusctts: Boston, Fitchburg, Framingham, Lowell,
New Bedford, North Adams, Pittsfield, Quincy.

Mickigan: Allegan, Battle Creek, Birmingham, Bloomfield
Hills, Detroit, Ferndale, Flint, Grand Rapids, (irosse
Pointe, Grosse Pointe Park, Hazel Park, Lansing, Menomi-
nee, Mt. Clemens, Mt. Pleasant, Muskegon, Pontiac,
Royal Oak, Traverse City.

Minn:fula: Fairmont, Minneapolis, Red Wood Falls, St.
Pa

Mississippi: Gulfport, Hattiesburg, Jackson, Keesler Air-
force Base, Pascagoula.

Missouri: St. Louis.

Montana: None.

Nebraska: North Platte, Omaha.

Nevada: None.

New Hampshire: Concord.

New Jersey: Atlantic City, Camden, Denville, Livingston,
Morristown, Parsippany, Vineland.

New Mezxico: Albuquerque, Sandia Base.

New VYork: Binghamton, Brooklyn, Corning, FElmira,
Hornell, New York (2), Niagara Falls, Penn Yan, Roches-
ter, Roxbury, Salamanca, Syracuse, Watertown.

North Carolina: Asheville, Charlotte, Dunn, Winston-
Salem.

(Continued on page 130)




the Month

ANTENNA MAST OKAYED

Another blow for the cause of amateur radio
was delivered recently by Judge John Gontrum
of the Circuit Court for Baltimore County,
Maryland, when he vigorously upheld the right
of Robert C. Cheek, W3LOE, to erect a 60-foot
antenna tower in the backyard of his residence.
The League, through the office of its (eneral
(lounsel, had given legal assistance to W3LOE.
The decision well expresses the amateur spirit
and reveals a fine understanding of the basic
problem so0 often encountered by the amateur in
dealing with local zoning officials. We suggest
that you read the following text if for no other
reason than to reaffirm your belief in the country
in which you live:

. . . It appears to the Court that there is
an effort on the part of the protestants to read
into the zouning regulations an indefinite and
variable standard of aesthetics or architec~
tural good taste. The zoning regulations make
no provision for any artistic or aesthetic code.

Kor some years we have been beset on all
sides by busy and persistent planners, whose
purpose apparently is to plan for every con-
ceivable human activity and regiment us from
the cradle to the grave with the resultant
destruction of freedom. Nothing, they say in
effect, is8 to be left to individual choice or
caprice and little or nothing to normal growth
and development. IHHowever, as yet we have no
high official arbiter of architecture or commis-
sar of culture and it would be a tragic day for
us, in my judgment, if we ever should have
one. Some planning is necessary but the tend-
ency today is to go to uureasonable extremes.

Both our Federal and State constitutions
provide for and guarantce to every citizen cer-
tain inalienable rights and liberties. Under the
Federal Constitution no State shall deprive
any person of life, liberty, or property, with~
ot the due process of law. The Clonstitution
of Maryland provides that the General As-
sembly shall enact no law authorizing private
property t0 be taken for public use, without
just compensation being first paid or tendered
in the party entitled to such compensation.

Up until fairly recently property rights
have been regarded as sacred as those of
liberty but in recent years a growing number
of short-sighted persons scem to hold the
rights of private property as of little impor-
tance and value. This attitude i8 a threat to
the fundamental principles upon which our
American system is founded and one which
must be met with firmness and vigor.

The general tendency today is to limit the
use of private property. Under the terms
public health, safety and morals, and the
broad, vague and legally loose and elastic
catch-all of *‘general welfare’” much is being
attempted and much is being done in the
restriction of property rights. As public wel-
fare particularly means different things to
different pcople much uncertainty has been
injected into the old understanding of the
theory of private property.

It is, of course, legal for an owner of land to
set up restrictions for areal estate development
which include matters of an architectural and
aesthetic nature but to invest public officials
under a zoning ordinance with such broad
powers would reduce the ownership of land
to a legal fiction.

Property owners frequently, in purchasing
home sites in restricted sections, submit them-
selves by private agreement to the opinion
and decisions of the owners of real estate de-
velopments as to the design and type of con-
struction of their dwellings and to many other
restrictions, but there is nothing in our zon-
ing laws to justify such an assumption of
authority by the zoning officials or the courts.
I know of no zoning official or court qualificd
to pass upon such a controversial matter as
architectural good taste. What one generation
considers offensive another may regard as a
thing of beauty.

No doubt the early windmills among the
dikes and canals of Holland were resented by
worthy burghers as eyesores, but many wind-
mills are to be observed in the landscapes of
the old Dutch masters who apparently con-
sidered that windmills added charm to the
lowiand scenery. The same is true of the cov-
ered bridges, red barns, and old mills and

(Continued on page 38)
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Maryland Governor Theodore McKeldin presents to
Harold Archer, W3SKK, president of the Baltimore
Amateur Radio Club, the proclamation designating
June 14th-20th as “Amateur Radio Week in the State
of Maryland.” L. to r.: Shirley Ewing, state c.d. direc-
tor; George Hannah, W3AFR, c.d. advisory committee;
Arthur W. Plummer, W3EQK, ARRL SCM for Md.-
Del.-D.C.: Governor MecKeldin; W3SKK; J. W.
Gisrael, jr., W3DC, club publicity chairman: Col.
Frank Milani, Baltimore c.d. director; and Sam Powers,
state c.d. communications officer. 'The text of the
proclamation appeared in May (QST.




silos of America; once scorned as examples of
raw New World construction, today they are
considered quaint and furnish inspiration to
many native modern artists. Perhaps a future
generation of painters will delight in depicting
the steel towers and aerials which many of us
today regard as fantastic and incongruous.

Although much violence has been done to
the old conception of the inalienable constitu-
.tional rights of liberty and property, our
courts have consistently ruled that zoning
acts and ordinances passed under them are
valid and constitutional only when the public
health, morals, safety or welfare are con-
cerned. Judge Hammond, in Wakefield v.
Kraft, 96 Atl. 2nd page 29, referring to the
case of Chayte ». Maryland Jockey Club, 179
Md. 390, said:

Restrictions can be imposed on private property
only when justified for the protection of the public
health, morals, safety or welfare. The Court re-
stricted the application of the rule, saying: ‘‘ We
have been cited no case applying this principle to
a situation or re-zoning from a higher to a lower
class. In order to impose restrictions some valid
exercise of the police power must be proven. But
such power is invoked for the protection of the
property restricted and not to give protection to
the surrounding property. It is basic to the law of
property that a man shall be allowed the widest use
of his property consonant with the protection of
his neighbors. In order to justify therefore a restric~
tion of that use, it must be shown that such restric-
tion is in some manner related to the police power
of the sovereign.”

‘The public safety, health, morals or wel-
fare will in no wise be affected by the erection
of the tower among the trees in Mr. Cheek’s
backyard. His home is still his castle within
the narrow limits set by law as approved by
the courts.

The Court is of the opinion that the Board
of Zoning Appeals made no error in its ruling
and its finding is affirmed.

John B. Gontrum, Judge
March 28, 1964

21-MC. M.M. GRANTED

In early April FCC took final action in Docket
10501, changing our rules effective May 21,.1954,
to permit amateur maritime-mobile operation on

¢

Approximately 100 amateurs
attended the St. Louis Egyptian
Radio Club’s 1954 auction held
for the benefit of the Braille Tech-
nical Press. The Press, a technical
radio magazine for blind ama-
teurs, is distributed without
charge to those who are sightless.
In this picture ERC members
look on as club secretary W9YZE
(right) tenders a check for $205
to president WOPHO, himself
sightless, who accepted the auc-
tion’s proceeds on behalf of the
Press.

¢
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OFFICERS’ REPORTS AVAILABLE
TO MEMBERS

Each year the officers of the League
make comprehensive written reports to
the directors. The Board has made these
reports available to intcrested members,
in a volume which also includes reports
of the directors. The cost price is 75 cents
per copy, postpaid. Address the (General
Manager at West Hartford, Conn.

the high seas in the 21-Me. band (in addition to
existing privileges in 28 Mec.). The Commission
bases its decision largely on the fact that there is
no written evidence to support the l.eague’s con-
cern over the international aspecis and that in
its opinion there is no potential harm to the long-
term interest of amateur radio.

Cdward A. Roberts, WSHL

We regret to report the passing, in January,
of Edward A. Roberts, W8HC, a former director
of ARRL. A very active amateur for many years,
WS8HC served the Central Division (then includ-
ing the present Great Lakes Division) for the
1935-1936 term.

AUSTRIAN BAN OFF

Largely due to persistent efforts on the part
of the Austrian JARU member-society, Oster-
reichischer Versuchssenderverband (OVSYV), ex-
tending over scveral years, authorities in that
country have now granted amateur licenses and
have rescinded their earlier objection to amateur
communication filed with the International Tele-
communications TInion. As of April 1st ITU
announced this welcome action, and FCC has
now issued notice that American amateurs are
no longer restricted from making OE contacts.




A Receiver for Flat Purses

Economizing with the Simple T.R.F. Regenerative

BY EDWARD E. HAYWARD,* W1PH

ceiver is not too often seen in ham stations

these days, I still feel that if care is used in
its construction, a receiver of this type will out~
perform some of the cheaper superhets and will
certainly cost far less. So, if vou're finding it
hard to scrape up that extra two or three hun-
dred dollars for a superhet of the better type,
wive consideration to the lowly t.r.f. regencra-
tive. Five or six years ago I built one of these
little receivers! and it has been so satisfactory
that I'm still using it as the regular station
receiver.

The recejiver shown in the photographs is
quite similar to that model, except that plug-in
coils are used. This makes it somewhat simpler
to build and adjust, since the coils can be re-
moved without the necessity for unsoldering
them, and there are no switches to wire up.

%15 Woodbine Terrace, Auburndale, Mass.
' Hayward, “The Coffee-Can Receiver,” QST, Nov.,
1952,

IN spite of the fact that the regenerative re-
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e WIPHl has becn using a three-tube
regenerative receiver as the regular sta-
tion recceiver for a number of years. On
the basis of **signals per dollar,”” he still
finds it hard to beat. After all, an awful
lot of DX was worked long before the
superhet put in an appearance.

Also, it makes it easier to take advantage of
parts likely to be found in the average small
junk box. Even if all components must be
hought new, the cost shouldn’t run over $20.
While difficulty was encountered in getting the
bandswitching model to work properly on 10
meters, the plug-in job, with lower stray ca-
pucitances, does very well on this band.

Circuit

The circuit is shown in Fig. 1. A 6K7 is used
as o tuned r.f. amplifier ahcad of another 6K7
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Fig. 1 — Circuit of the 3-tube t.r.f. regenerative receiver.

C1, Cs — Bud MC1875.
Cia— Two Bud MC900, shafts ganged.
(s, C4, Cs, Cs, C10 — Paper.
Gy, Co — Mica.
Cu = Electrolytic.
All unrated fixed resistors — 14 watt.

34

L1, La, Ls Ant. — See coil table.
Ls— Sce text.
I1 = 6-volt dial lamp.

Connections shown in dotted lines are to he used for
regulated voltage. Sce text.
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used as a regenerative detector. This is followed
by a 6J5 choke-coupled audio stage to provide
good headphone volume. The bandspread tuning
condensers, C2a and Caon, are ganged to a single
tuning control. €y and Cg are sct individually,
once for each band, so that the bandspread con-
densers tune over the desired band. The gain
of the r.f. stage is adjusted by R4, while 7 is
the regencration control and [0 the uudio
control.

Construction

The panel is 7 by 12 inches and the chassis is
7 by 11 by 24 inches. Both were made from
aluminum sheet. I made the cabinet from some
34-inch wood I happened to have. It is lined
with thin copper sheet tacked onto the wood.
The cover is hinged so that it may be opened for
changing coils.

Shielding between the r.f. stage and the de-
tector is important if the amplifier is to operate
in a stable manner. I made two shielding enclo-
sures out of a pair of large-size tomato cans. The
bottoms were first removed. Then, using a 2 by
4 block of wood, I hammered the cans flat on
one side so that they could be fastened against
the panel with machine screws. They look quite
professional after a couple of coats of enamel.
In each can, the bandset condenser (C; or (g) is
placed near the top. These condensers should be
of the shaft-hole-mounting type. The coil socket
(for Ly, or L3) is mounted on spacers immedi-
ately behind the condenser, and the tube is
to the rear. The ganged bandspread condenser,
('y, is mounted on the chassis in the space be-
tween the two shielded compartments. Leads to
the bandspread-condenser stators are brought
out through holes in the sides of the cans.

The three gain coutrols, the plus-B switch,
and the antenna terminals are lined up along the
lower edge of the panel. The headphone jack is
above and to the left.

Originally, the power supply was mounted on
the chassis, but this was found undesirable from
the considerations of hum and vibration. The
audio stage is mounted on the chassis to the
rear of the r.f. stages. The choke, L, is not too
critical. If an audio choke of 300 or 400 henrys
(such as the Thordarson type T20C50 or UTC
8-23) is not available, an ordinary interstage
audio transformer may be used with its primary
and sccondary windings connected in series.
The connection between primary and secondary
should be switched, after the receiver is operat-
ing, to determine which connection gives the
best response. Be sure to use shiclded wire where
indicated in Fig. 1.

Coils

Coil dimensions are given in the receiver coil
table. The coils are wound on Bud or ICA forms.
The detector coils require 5-pin forms. Five-
pin forms may also be used in the r.f. st<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>