. june, X 946
25 ce‘qts
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Get the most out of your transmitier
with the foremost crystals—tops in
“techniquality’’ for over 15 years.

In type AX2 plated crystals Bliley
craftsmen have chalked up another
“first’’ in creative engineering.

Designed specifically for the 80-40-20 meter
bands, type AX2 plated crystals boast a long list
of technical accomplishments, most important
of which are better grid current stability over
a wide temperature range, plus, improved
frequency stability under high drive conditions.

For better transmitter performance, you’ll want
to know more about Bliley Type AX2 plated
crystals. Ask your Bliley distributor for
Bulletin 30.

Type AX2 units, 80-meter band $2.80 Ea.
CR YSTALS Type AX2 units, 40-meter band $2.80 Ea.

Type AX2 units, 20-meter band $3.95 Ea.

BI.ILEY‘ ELECTRIC COMPANY .« UNION STATION BUILDING, ERIE, PENNSYLVANIA
1
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Thousands of Marion Glass-to-Metal Truly Her-
metically Sealed Electrical Indicating Instruments
are now out in the fleld. Where are they going?
Who's using them? And for what purposes? The
scores are coming in . . . and here's one we thought
you might be interested in.

Illustrated is the Reiner Model 333 Volt-Ammeter,
developed by the Reiner Elecironics Co. of New
York. t's a new, versatile piece of equipment for
laboratories, schools, repair shops, amateur radio
operators, experimenters, etc. One unit can serve
20, or more, different instruments. Used exclusively
in the DC Model 333 and the combination AC-DC
Model 334 are Marion Glass-to-Metal Hermetically
Sealed Instruments.

Reiner
Model 333

More and more manvufacturers are switching to Marion ""her-
metics”. It makes sense to specify these instrumenis—whether
you're a manufacturer, consumer or dealer. All Marion *‘her-
metics”’ incorporate the new *Bulldozer'” moving system, and
are built in conformity with JAN standards ... they're dust.
proof and moisture-proof . . . they're economical and they last
longer . . . they're available with interchangeable round or
square colored flanges at no exira cost . . . and they're 100%
guaranteed. Write for 12-page booklet.

Marion Glass-to-Metal Truly Hermetically Sealed
22" and 3'%" Electrical Indicating Instruments

MARION ELECTRICAL INSTRUMENT CO.

MANCHESTER, NEW HAMPSHIRE

EXPORT DIVISION

« 458 SROADWAY « NEW YORK 13, N. Y., U, S. A.
CABLES. MORMANEX

IN CANADA: THE ASTRAL ELECTRIC COMPANY, SCARBORO BLUFFS, ONTARIO

2
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THE NEW

S
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ADD 3%

4 Bands=—540 kc.to 32 Mc. 20mt

The Model S-38 meets the demand for a truly competent communications
receiver in the low price field. Styled in the post-war Hallicrafters pattern
and incorporating many of the features found in more expensive models,
the S-38 offers performance and appearance far above anything hereto-
fore available in its class. Four tuning bands, CW pitch control adjust-

able from the front panel, automatic noise limiter, self-contained PM

dynamic speaker and “Airodized” steel grille, all mark the S-38 as the
new leader among inexpensive communications receivers,

1. Overall frequency range—
540 kilocycles to 32 mega-
cycles in 4 bands.
Band 1—540 to 1650 ke.
Band 2—1.65 to 5 Mc.
Band 3—s5 to 14.5 Mc.
Band 4—13.5 to 32 Mc.
Adequate overlap is provided
at the ends of all bands.

2, Main tuning dial accurately
calibrated.

FEATURES
3. Separate electrical band
spread dial. .

4. Beat frequency oscillator,
pitch adjustable from front
panel.

5. AM/CW switch, Alsoturns
on automatic volume control
in AM position.

6. Standby/receive switch.

7. Automatic noise limiter.

8. Maximum audio output—
1.6 watts,

9. Internal PM dynamic
speaker mounted in top.

10. Controls arranged for

maximum ease of operation,

11. 105-125 volt AC/DC op-
eration. Resistor line cord for
210-250 volt operation avail-
able,

12. Speaker/phones switch.

CONTROLS: SPEAKER/PHONES, AM/CW, NOISE
LIMITER, TUNING, CW PITCH, BAND SELEC-
TOR, VOLUME, BAND SPREAD, RECEIVE/
STANDBY.

EXTERNAL CONNECTIONS: Antenna terminals for
doublet or single wire antenna. Ground terminal.
Tip jacks for headphones.

PHYSICAL CHARACTERISTICS: Housed in a sturdy
steel cabinet. Speaker grille in top is of airodized
steel. Chassis cadmium plated.

SIX TUBES: 1—12SA7 converter; 1—12SK7 IF ampli-
fier; 1—128Q7 second detector, AVC, first audio am.
plifier; 1—128Q7 beat frequency oscillator, automatic
noise limiter; 1-35L6GT second audio amplifier;
1-35Z5GT rectifier. )

OPERATING DATA: The Model S-38 is designed to
operate on 105-125 volts AC or DC. A special exter-
nal resistance line cord can be supplied for operation
on 210 to 250 volts AC or DC. Power consumption

on 117 volts is 29 watts.

hallicrafters ranio

THE HALLICRAFTERS CO.,, MANUFACTURERS OF RADIO
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A.




DESIGHERS AND MANUFACTURERS OF

she hallicrafters co.

70 ALL AMATEURS:

The Model S5~38 deseribed on the opposite page and the Model S~40
previously announced are among the first of & long line of new and
exciting pieces of communications equipment that will be coming forth
from Hallicrafters radio laboratdries. Compact in size, moderatse as
to price the Model 5-38 iz nevertheless expensively and beantifully
engineered and it is a prime example of the kind of workmanship

that will keep Hallicrafters pre~eminent in the amateur field.

The two planks in the platform that will continue to uphold the
great Hallierafters tradition are: 1. The conception, design and
engineefing of &1l receivers and transmitters to meet the most
exacting standards of amateur radioc. 2. The custom~built repro-
duction of these units in gquantities large enough to assure
sconomical distribution and a real saving to the ullimate user -~
the ham. Where others could only dream about or build by hand
expensive equipment, Hallicrafters by virtue of 20 years® experience
in the £ield and a severe adherence to the likes and dislikes of
the amateur, can continue to bring into the market place the finest
equipment available at the lowest possible price.

For Hallicrafters the introduction of the 5-38 and the $-40 is only
a beginning ~-~ the beginning of & new phase of development that will
ses more and more models available with the latest improvements.
Working side by side with the ham for the extension of the whole
sclience of communicatious, Hallicrafters will continue to deserve
the reputation as builders of "the radio man's radio”.

Sincerely

. WQW;E 'S

SENERAL OFFIGES: 2411 INDIANA AVENUE, CHICAGO 1é, ILLINOIS, WS, A, TELEPHONE CALUMEY 1402

RADIO COMMUNICATIDONS EQUIPHMENT
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Section Communications Managers of the A.R.R.L. Communications Department
Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in each Section.
H Radio Club reports are also desired by SCMs for inclusion in QST. All ARRL Field Organization appointments are
now available to League members. These include ORS, OES, OPS, 00, and OBS, Also, where vacancies exist SCMs desire
applications for SEC, EC, RM, and PAM.
ATLANTIG DIVISION
Eastern Pennsylvania WIBES “Jerry Mathis 623 Crescent Ave, Glenside Gardens
Maryland-Delaware-District 9701 Monroe St.
of Columbia W3CIZ Hermann E. Hobbs Sitver Sprmgs P 0. Linden, Maryland
Southern New Jersey W3GCU Ray Tomlinson 623 . Brown S Trenton 10
Western New York WS8UPH Charles I. Otero 4158 Rld Road West Spencerport
‘Western Pennsylvania W3NCJT R. R, Rosenberg 927 East 23rd St. Fg'
i, CENTRAL DIVISION,
llinois NU N avid E. Blake, IT 1 N. Malden St. Chicago 40
ndiana ISW. Ted K. Clifton_ 550 Eben St. New Haven
Kentucky WSIEZ/9 Joseph P. Colvin 1653 Beechwood Ave, Louisville 4
Michigan 8DP: Harold C, Bird D. 2, Box 228 Pontiac 2
Ohio WSMFP Carl ¥, Wiehe 122 St. Albert St. St. Bernard 17
Wisconsin 9RH Emil Felber, Jr. 1625 N. 18th St. Milwaukee 5
. DAKOTA DIVISION,
North Dakota aymond V, Barnett 406-17:11 St. Bismarck
South Dakota W98¥Y P, H. Schultz 118 N. Yankton Ave. Pierre
Northern Minnesota WIFUZ Armond D, Brattland 2802 S, Western Los Angeles, Calif.
Southern Minnesota WoOMC Vernon G. Pribyl 560 Brown St. Hutchinson
DELTA DIVISION,
Arkansas _ eck ~2503 Bisho: Little Rock
Louisiana ™ WSDWW W. J. Wilkinson, Jr. Room 313, geﬂ'erson Hotel Shreveport
Mississippi WSHAV P, W. Clement 524 Santini St. iloxi
Tennessee 4SP James B. Witt R.F.D. 6, Shady Dell Trail Knoxville -
HUDSON DIVISION.
Eastern New Vork rnest E. Geor; e — 2044 Lexmgton Parkway Schenectady &
N. C. & Long Island W2KDC Charles Ham, Jr. 151-06 84th Drive amaica, L. L., 2
Norchem New Jersey W2CQD ‘Winfield G. Beck 617 Spruce St, oselle
J MIDWEST DIVISION.
owa WOPJR Tedlie B Vennard 27 12 Washington St. Burlington
Kansas 9AW: A, B. Unrul 1617 S. Seneca St. Wichita 12
Missouri WIOU! Mrs. Letha AL Danzerﬁeld 411 Moﬂ‘ett Ave, Joplin
Nebraska WOFQB Arthur R. Gae 6105 N, 37 St. Omaha 11
) NEW ENGLAND DIVISION,
Connecticut dmund R. Fraser 48 Wiliow 5t. WEst Haven16
Maine WI1AQL G. C, Brown 379 No. Main St. rewe:
Eastern Massachusetts WIALP Frank L. Baker, Jr. 91 Atlantic St. North Qumcy 71
Western Massachusetts WITAH Wllllam é Barreft 239 Columbia St. Adam:
New Hampshire WIAXL John H. Stoughton RFD 2 Claremont
Rhode Island WIHRC Clayton C, Gordon 70 Columbia Ave., Gaspee Plateau, Providence 5
Vermont WINDL Gerald Benedict 23 Foster St. Montpelier
_ NORTHWESTERN DIVISION,
Alagka KI1CBF August G. Hiebert cﬁa KFAR Fairbanks 4
Idaho WT7AVP Don D. Oberbillig P. O. Box 486 Boise
Montana WICPY Rex Roberts Box 1088 Glendive
Oregon * WIBEE CIiff Tice McKay Dam Pendleton
‘Washington WIFWD O. U. Tatro . 513 N. Central Olympia
PACIFIC DIVISION,
Hawaii KoRLG Howa:d S. Simpson el Waﬁuku, Maui
Nevada WG6C Arthur Sowle Box 2025
Santa Clara Valley WG6BPT Roy E. Pinkham 1061 Fremont St. Santa Clara
East Bay 6T1 Horace R. Greer 414 Fairmount Ave. Qakland 11
San Francisco W6CVP Samuel C, Van Liew 215 Knowles Ave. Daly City
Sacramento Valley W6MGC John R. Kinney 5240 Jay St. Sacramento 16
Philippines KAIGR George L. Rickard Box 849 Manila
San Joaquin Valley WOPSQ James F. Wakefieid 1548 L. St. Fresno
OANOKE DIVISION.
North Carolina ~WACYEB . Wortman c/o Duke Power Co. Charlotte {
South Carolina W4B E/ANG Ted Ferguson 3422 Rosewood Drive Columbia 25
Virginia Walter G, Walker 217-51 St. Newport News
West Virginia WBJ M Donald B. Morris 303 Home St. Fairmont
ROCKY MOUNTAIN DIVISION.
Colorado oY T Glen Bond 2550 Kendall Denver 14
F Utah-Wyoming ., WoLLH Victor Drabble 1024 Oak St. Ogden, Utah
i W?T?_SOUTHEASTERN DIVISION
Alabama iGB Lawrence J. Smyth 808 Winona Ave. Montgomery
Eastern Florida WA4IP Robert B. Murphy 33028, W Grapelaud Bivd. Miami 33
Westem Florida W4aMS Lt. Edward J. Collins 1215 N, Pensacola
W4HYW Thomas M, Moss 570 Oak DI'I.VC Hapeville
West Indnes (Cuba)
(Puerto Rico-Virgin Islands)* K4KD Everett Mayer P, O, Box 1061 San Juan 5, P. R,
) ___SOUTHWESTERN DIVISION
Los Angeles W6QWZ Ben W, Onstenk 9631 3rd A Inglewood
Arizona W6OMLL Gladden C. Elliott 1408 West Fresno St. Tucson
San Diego W6CHV Ralph H. Culbertson 7172 Eads St. La Jolla
_ WEST GULF DIVISION_
Northern Texas — WSALA Jack T. Moore 1529 Fairway Ave. Dalias 4
Oklahoma WS5A Ed Oldfield 41 N.W, 35th St. Oklahoma City 6
Southern Texas WSJC James B. Rives 1721 Kentucky Ave. San Antonio 1
New Mexico WSHJF J. G. Hancock 110 S. E. Nevada St. Portales
MARITIME DIVISION,
Maritime VEIDG AM. Crowell 6% Dublin St. Halifax, N. 5.
ONTARIO DIVISION,
Ontario VE3EF Dr. Donald R. Gunn 1007 Lakeshore Road New Toronto, Ont. -
, QUEBEC DIVISION
Quebec VE2CO L. G. Morris 4114 Hingston Ave. Montreal 2§, Que. i |
_ _ VANALTA DIVISION_ _ o :
Alberta VEIGE C. S, Jamieson 581 W. Riverside Drive  Drumheller, Alta,
British Columbia VESDD C. O. 1. Sawyer 2634 West 31st Ave. Vancouver
PRAIRIE DIVISION
Manitoba A.W. Morley 76 Lennox St. St. Vital
Saskatchewan VE4SY Arthur Chesworth 1084 Redland Ave. Moose Jaw

*Officials appointed to act temporarily in the absence of a regular official.
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HANDY...
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THE

Rmmx O-Guuiude
10¢ at ait IRC Distributors
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-
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RESISTANCE RANGES RIGHT AT YOUR FINGERTIPS
EASY.TO TELL AT A GLANCE!

HERE'S SOMETHING NEW—The RESIST-O-GUIDE, a prac-
tical aid in resistor range identification for every Radio
Serviceman, Ham, Electrical Designer and Electronic
Engineer.

To use the pocket size RESIST-O-GUIDE simply turn
its three wheels to correspond with the color code on any
composition-type resistor—the standard RMA range is
automatically and accurately indicated. Readings are
direct ... no cumbersome calculations! Or, turn the
wheels to indicate any desired standard range, and you
are immediately shown the correct color coding.

The RESIST-O-GUIDE is convenient and accurate—and
varnished for durability. To get the RESIST-O-GUIDE
contact your IRC distributor—it’s not sold elsewhere.

RPE
\"\ 1] ’fl
« ‘4,

INTERNATIONAL RESISTANCE CO.

401 N. BROAD ST., PHILADELPHIA 8, PA.

Canadian Licensee: International Resistance Co., Lid., Toronto
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@ Amphenol Twinex and Coox RG cables, produced to stand-
ards that surpass the high Ammy-Navy specifications for
critical wartime uses, are ideal for the myriad of peacetime

A3 1

AMPHENOL ASSEMBLY SERVICE

ic

applications in all phases of the rapidly g

An important part of Amphenol service 1o users of cables and
o

industries. Rigid laboratory tests emd notarized alfidavits on
every shipment give final assurance of extra quality ond
dependability,

@ Amphenol special low-loss V. HF., tors are availabl

s is a complete Assembly Service. Rigid specifica.
tions cmd performance requi ts, plus th gh scientific
testing of each part and process, assures users of satisfac.
tory service. For cables, connectors and complete assembly
service, look 16 the world's largest producer — Amphenol,

in o complete line for all practical applications of RG cables
and other uses. Mechanically efficient amd electrically cor-
roct, these easily assembled connectors and adapters provide
the utmost efficiency in circuits in which they are used.

AMERICAN PHENOLIC CORPORATION
CHICAGDO 50, ILLINOLS
IN CANADA
AMPHENOL LIMITED » TORONTQ .

o
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avorite rectifier

MATEURS BUY PLENTY of
these mercury-vapor rec-
tifiers—and for a good rea-
son. In dollar-value the GL-
866-A/866 stands alone. A
pair will deliver 3,180 volts
at 0.5 ampere (full-wave rec-
tified d-c)! Usually that’s
more than enough for your
transmitter,

The GL-866-A/866 is stur-
dily built. Also, an edgewise-
wound ribbon filament pro-
vides a large emission re-

ELECTRONIC TUBES

serve, which contributes im-
portantly to the tube’s long
life.

Check with your ham
friends as to the all-around
staunch performance of Type
GL-866-A/866. Condensed
ratings are given at the right.
Your nearest G-E distributor
will supply you with further
information, or write direct
to: Electronics Department,
General Electric Company,
Schenectady 5, New York.

OF ALL TYPES FOR

CHARACTERISTICS
of Type GL-866-A/866

Cathode type filamentary
25v

5 amp

Cathode voltage
Cathode current

Peak voltage drop, 15v
typical

Max anode voltage, 10,000 v
peak inverse :
Max anode current, 1 amp

instantaneous

Max anode current, 0.25 amp
average

THE RADIO AMATEUR

GENERAL B ELECTRIC

161-E2-8880




mE AMERICAN
"*‘RADIO RELAY

o ts'a noncommercial association of radio amateurs, honded
for the promotxon of interest in amateur radio communica«
tion and experimentation, for the relaying of messages by
adio, for the advancement of the radio art and of the
pubhc welfare, for the representation of the radio amateur
.in legislative matters, and for the maintenance of frater-
malism 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 noncommer-
““clal and no one commercially engaged in the manufacture,
“*sale or rental of radio apparatus is eligible to membership
“"on its board.

“Of, by and for the amateur,” it numbers within its
ranks practically every worth-while amateur in the na-
“tion and has a history of glorious achievement as the
-standard-bearer in amateur affairs.

: Inqumes regardmg membembxp are solicited. A bona
fide interest.in amateur radio is the only essential qualifi.
~.cation; ownership of a transmxttmg station and lmowiedge
of the code are not prerequisite, although full voting mem-
hership is granted only to licensed amateurs,
All general correspondence should be addressed to the
Secretary at the administrative headquarters at West
artford Connectxcnt. o

HmAM sz;x Maxm, WIAW 1914«~1936
EUGENE C. Woonnuw, WBCMP 1936»1940

. memma B. Wmum, WIEH
West Hartford, Connoctxcut
Lommumcatwns Manager. .......F. E, Hanoy, W1BDI

© " West Hartford, Conpecticut
'I‘reasurer........‘.....'.,.,....waH Honcmm
West Hartford Connectxcut

GenemlCounseI PAULM SEGAL
1026 Woodward Building, _Washmgton 5, D.C,

Directors

l'reszdent
GEORGE W, BAILEY ... ....00uuzuans WIKH
1530 P St., N Ww.. Wa.shlnxton 25, D, C.

Vice-President

Canadian General Manager
ALEX REID.....ovviirinnnnnnnnnennn

Atlantic Di ist
EDWARD G. RASER
315 Beechwood Ave., Trenton 8, N. J.
Alternate: J Victor Brotherson. ,..... ... WSBHN
1743 Ottawa Drlve. Erie, Pa.

Central Division
JOHN A, KIENER.,......0c00n..... WBAVH
3462 Edison Rd., Cleveland Heights,
Cleveland 21, Ohlo
Alternate: Earl 8. Nel w
22551 Hadden Rd Euelild 17, Ohlo

Dakota Division
TOM lg DAVIS, ...iiiiiniraiinnnasan WIVVA

Alternate: HaroldB Love. .. ... .oneun. WQZRT
Box 426, Mandan N.D.

Delta Division
GEORGE 8. ACTON

Plain Dealing, La.
Alternate:

Hudson Division
ROBERT AKERIDGE KIRKMAN. .. . W2DSY
Werah Pi., R.F.D. No. 1, Box 61, Long Branch, N. J.
Alternate: George Rulffg, jr.............. W2CJY
38 Brookwold Drive, Manhasset, L. L,N. Y,

Midwest Division
FLOYD E. NORWINE, JR............ WILEFC
7405 Hiawatha Ave Rlchmond Helghts 17, Mo,
Alternate C.A.Colvin,................ WIVHR
¢, Omaha & Council Blufts 8t. Rallway Co.,
Omahs 2, Nebr.

New England Division

PERCY C. NOBLE. ......c.000cuuna. WIBVR
37 Broad 8t., Westfleld, Mass
Alternate: Clayton C. Gordon. .......... W1HRC
70 Columbla Ave., Warwick, R. I.
Northwestern Division
KARL W, WEINGARTEN............. W7BG

3219 N. 24th 8t., Tacoma 7, Wash.
Alternate. R. Rex Roberts. .............. W7CPY
1ow,

Pacific Division

J. L. MCCARGAR ., ..o iiieiisevnannan C6EY
66 Hamliton Pl., Oakla.nd 12, Cailf.
Alternate: Elbert J. Amarantes. ......... WO6FBW
1675 Dale Ave., Sa.n Jose, Callf.
Roanoke Division
H.L.CAVENESS.................... W4eDW
2607 Vanderbllt Ave., Ralelgh, N. C.
Alternate: J. I‘rauk .................. W3ZA

0x 707, Buena Vista, Va.

Rocky Mountain Division
Acting Director:
HOWARD R. MARKWELL . .......... WITFP
355 Monroe 8t., Denver 6, Colo.

Southeastern Division
WILLIAM C. SHELTON............. W4ABR
527 Revllo Blvd,, Daytona Beach, Fla.

Alternate; William P, Sides............, W4AUP
Fleming Ruad, Montgomery, Ala,

Southwestern Division
JOHN Is, CKEL, ., viiaaesennenan. WO6BKY
1834 T’ VVhlt.tler Blvd., Whittter, Calif.

Alternate: Eldridge E. Wyatt, jr......... WEARW
P. O, Box 3597, Long Beach 3, Calif,

West Gulf Division
WAYLAND M. GROVES............. WENW
¢, Humble Pipe Line Co., Odessa, Texas
4lternate Jennings R. Poston . ......y.ue..- WB5AJ
P. O. Box 848, Curundu, Panama C'anal Zone




“It Seems to Us...”

AN IDEA AND A PROPOSAL

Highway engineers are expecting unprece-
dented automobile traffic as soon as more cars
are available, and are planning superhigh-
ways, cloverleafs, by-passes and whatnot to

deal with it. If the interference we amateurs’

are experiencing in our first few months back
on the air is any indication of what is in store
for us after parts become freely available for
station construction and after the rest of the
GIs return and get housed, we’ll have to do
something about our problem too. It’s fierce
already and it’s going to be worse. We have an
idea that we think may help, and we want to
outline it to you and see what you think of it.
In essence it is the old idea that it would be
helpful if all the parties to a QSO were on the
same frequency, but we have some new varia-
tions on the theme. Our twin problems are to
reduce interference and to assure easier and
more reliable QSOs, and we believe our idea
would help in both respects. While we shall
describe it in termos of c.w., it seems to us that
it is equally applicable to ’phone.

We believe everybody will admit that if two
amateur stations in QSO use the same fre-
quency, they make the most efficient use of
amateur facilities. They occupy only one fre-
quency, and they employ it continuously, and
that discourages otﬁers from intentionally
using the same spot and so reduces interference
somewhat; and if another amateur wants
either station when they finish, he knows
where they both are. If you are tempted to
think that two frequencies used half the time
are just the same thing, consider the number
of times you have opened up on what seemed
a likely spot, only to find another station come
back to his correspondent about the time you
got well started. If the channel were oceupied
the whole time (or if you’d listened long
enough) you'd never make that mistake. But
as it is, you ask for repeats or have your man
stand by until the channel is clear, and fre-
3uenbly you spend most of your QSO time

oing only that, so time is wasted and the cons
tact spoiled and much extra QRM ecreated. If
each pair of stations used a single common
frequency, most of those things wouldn’t occur.

So we think, as a beginning point, that in the

days to come it is going to be absolutely essen-
tial for the well-equipped amateur station to
be able to move practically instantly, and with
high precision, to any spot in an amateur band.
That means a high-quality variable-frequency
oscillator, it means the elimination of every
possible adjustment in the intermediate stages
of the transmitter, and it means arrangements
for the automatic or very-rapid adjustment of
the final and the antenna loading. We have
some technical ideas along that line that are
under exploration in the ARRL laboratory
right now, and which offer the promise that
ultimately all of us can have transmitters of
that nature, Meanwhile all of us with v.f.o.s
can approximate that performance within a
portion of a band, even though we have to
retune to reach some other part of the band.

Now supposing we all had such quickly-
variable transmitters, how could we employ
them to better ourselves? Let’s first examine
how we get together in contacts. Some QSOs
are by appointment — schedules between two
or more stations on a predetermined frequency,
or trunklines or nets opening on schedule on a
spot frequency. Those cases take care of them-
selves. The rest of us — and that means most
of us — make our contacts either by CQing or
by answering CQs. As some experienced ama-
teurs know, both CQing and answering are
arts in which success comes only to those with
gkill and judgment: knowing where to ecall,
when, and for how long. Many amateurs call
too long, or call with predestined futility, and
8o needless QRM is caused. Of the many who
answer, only one is chosen; and the others
butterfly their way to a new CQer to repeat the
performance. And so the night is full of calls
on unwise frequencies, and of futile responses,
and there is much interference that would
never exist if we had a better system. That’s
where our suggestion comes in, and here is
how it would work:

A station about to call CQ looks over the
band and carefully selects a spot where he
would like to work somebody. He chooses the
spot in terms of the prevailing interference
pattern, with the thought of receiving on that
frequency. He spots his v.f.0. on that frequency
and calls CQ. The bandcombers looking for a
contact then move their transmitters near him



— but not on him — and answer. He chooses
one of them and replies. The chosen one on his
next transmission then moves on to the CQer’s
own frequency for the rest of the contact.
Immediately all the advantages we have vis-
ualized are in full operation.

At this point a bunch of you lads are going
to say that this is old stuff for v.f.o. men, that
it has been v.f.0. technique for years to move
to the caller’s frequency, and that it looks to
you as though QST were just discovering there
was such a thing. But read the preceding para-
graph again and note that we are proposing
that it become standard practice to do the deed
in two steps, the first one close to but not
“on,” the second one dead on the nose.

Now let’s break down this study a bit and
see why we propose it this way. The answers to
a CQ should not be made on the CQer’s exact
frequency. Much grief has been caused by that
practice, particularly in DX contests. Nobody
can read anything. But suppose we stay near
to him but not on him. Immediately there are
two sides, nd two little bands, and the six or
eight repliers that could be expected under
good conditions will naturally be spread out so
that, except by misadventure, they can all be
read. We'd suggest, for example, that answers
to CQs be made within 5 ke. of the caller’s
frequency but not closer than 1 ke. Another
reason beside unintelligibility for making an-
swers a little off the frequency is that other-
wise the CQer would have to wait until the
longest-winded answerer finishes before the
frequericy would be free for his QSO with the
selected one — whereas if they are spread out
he can pick his man, break him, and get going
immediately, perhaps while the windy ones are
still calling him too long. This system is de-
gigned to save time.

It may suggest itself to you that for the
QSO0 itself the CQer should move on to the
frequency of the station he selects. But no, for
many reasons. The listening gang would not
hear who had been chosen and couldn’t be
expected just to sit silently listening on their
own frequencies in hopes. And the answerer’s
initial frequency hasn’t been carefully chosen
and may be in use; the only frequency de-
girable for the contact, by our first defining of
the problem, is the one selected by the CQer
himself before he called. So the chosen one, on
his next transmission, moves on to the CQer's
exact frequency, and away they go with one
channel occupied solidly by them but only one.

If we had the foregoing as our operating
technique, CQs would be much briefer, for one
could repeat as necessary in the knowledge
that as the gang moved in they would be
within beat note. The CQer could even be
broken in the act of calling. Answers would be
much briefer, too, since they would be inter-
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cepted almost at once. It wouldn’t be like
answering now away from the frequency and
wondering how long it will take the guy to get
to your spot or whether he ever Will.gHe would
get you and select you right away or not at
all, so there would be no sense in a long answer.
QSO could be established in a matter of sec-
onds. Then as the one selected moved to the
CQer’s frequency, the rest of the gang would
drift away to another part of the band with
minimum time lost on that fruitless attempt,
and only one frequency would be in use for
both sides of the continuing QSO. Calling
QRM and working QRM would both be mini-
mized.

Well, palpitating world, there it is. What do
you fellows think of it? Want to get out your
nutpicks and take it apart? Or do you want to
try 1t first?

WHO'S ON 11?

While the radio art and the practices of
amateurs have always changed rapidly, the
speed with which they can make a bum out of
us on this page still amazes us. Here last month
we wrote an exuberant little piece to express
our delight over the speed with which our gang
had occupied the new 11-meter band, and our
further delight with the good performance of
the band. With the same speed, the gang
moved out in a week or two, so that before the
ink was dry on last month’s editorial there
apparently wasn't a cockeyed soul left on the
band. We've listened a total of many hours in
recent weeks and heard nothing but W images
and foreign commercials; and we've called
CQ-11 until we were out of spit and nary an
answer. :

So we'll start all over. What’s the matter,
fellows? Not encugh answers per call? It’s a
good little band, with performance frequently
better than 10, and diathermy QRM isn't at
all bad. And we can use both A2 and duplex
’phone. Let’s get in there and give it a whirl!
Receiver won’t tune down there? It takes only
a little capacity loading to shove you to 11.
Or if your receiver is of the popular two-dial
type, set your band-selection dial at exactly
28 Me. and get a few calibration points from
WWYV on your tuning dial —seventh harmonies
of your 80-meter calibration. Band limits are
27.185 to 27.455. The diathermy is supposed
to be on the center frequency of 27.32 but it
ain’t — most of it is in the 10-meter band. A
month ago we called on foreign amateurs to
search on. 11 for us; they should be listening
now. Both the fun of pioneering a new band
and the rewards of greater reliability await
those who will now fire up on 11. CU there!

@
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High Power in Two Stages

A Crystal-Oscillator Beam-Tetrode-Amplifier Transmitter
for Four Bands

BY DONALD MIX, * W1TS

® New high-power beam tetrodes requir-
ing only a few watts of driving power
offer a solution to the ham who wants a
lot of power in a small package. This
two-stage transmitter will handle a
power input of 600 to 800 watts and yet
it occupies less than a cubic foot of
space.

F POSTWAR low-frequency ham transmitters
I are going to look different than those in
general use prior to the shutdown, it is al-
most certain that most of the changes will be
brought about through the use of tubes with
more than three elements. Although, admittedly,
pentodes and beam tetrodes introduce some
problems which are not encountered with triodes,
it is impossible to ignore the fact that their low
driving-power requirements offer certain ad-
vantages which cannot be realized without
them. These advantages become more apparent
when one attempts to lay out a high-power trans-
mitter for several bands., For a final amplifier
which will handle & half kw. or more, there may
be more than a ten-to-one difference between the

* Assistant Technical Editor.

power required to drive a stage using ote or two
multi-element tubes and that needed to accom-
plish the same job with triodes.

A bandswitching exciter which must deliver
100 watts or so on several bands is a formidable
project to contemplate when compared with one
which need produce only 10 watts to put the
same final-stage power into the antenna. Another
problem which has always been with us, but the
geriousness of which has been fully appreciated
only recently because of our confinement to the
28-Me. band, is that of eliminating radiation at
frequencies lower than the desired operating fre-
quency — frequencies which are generated in the
exciter and which find their way into the antenna.
A considerable reduction in power in the exciter
stages will go & long way toward decreasing un<
necessary QRM in amateur bands in which the
transmitter is not supposed to be operating —
not to mention the reduction in the quantity of
green tickets issued by the FCC, which has been
altogether too high since the reopening of the 10-
meter band. .

The rig shown in the photographs has only two
stages, with not over 5 watts required on the
grid of the final amplifier for efficient operation,
yet it has a power-handling capability of 600
watts — or more, with a small amount of forced-

¢

Front view of the 4-
250A transmitter. Along
the bottom of the panel,
from left to right, are the
controls for the oscillator
tuning condenser, the
crystal switch and the
metering switch. The
large dial is for the output
tank condenser.

¢
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Fig. 1 — Circuit diagram of the two-stage high-power transmitter.

Ci1— 100-ppfd. mica.
Cg—100-gufd. wvariable (National
ST-100).

Cg ~ 50-ppfd. per sectlon, 0.171-
inch plate spacing (Millen

14050

Ci, Ce, Co, Cio— 0.01-pfd. paper.
Cs — 0.0015-pfd. mica. )
Cs — 100-uufd. mica, 5000 volts.
Cu — 0.001-4fd. mica, 5000 volts.
Ciz — 0.001-xfd. mica, 10,000 volts.
Cis— Vacuum padding capacitor,

25 upfd., 16,000 volts.
Ri — 220 ohms, 1 watt.
Rz — 47,000 ohms, 14 watt.

‘R3 — 4700 ohms, 10 watts.

Rs, Rs, Rs ~— 58 inches No. 22 cop-
per wire wound on small-
dia. form.

R7 — 47 ohms, 14 watt.

RFC;i — 2.5-mh. r.f. choke.

RFC2 — Hammarlund CH-500 r.f.
choke.

L1 —3.5-Mec. crystals—22 turns
No. 22 d.s.c., Y%-inch dia.,
closewound, C: connected
across wmdm

7-Me. crystals—12 tarns No.
22 d.s.c., Y4-inch dia., close-

wound.

14.Mec. crystals — 6 turns No.
d.s.c., Y4-inch dia., 3%-

inch long.
Lg—3.5 Mc.—40 turns No. 22
d.s.c., l-inch dia., close-

wound.

7T Mec. — 20 turns No. 22 d.s.c.,
1-inch dia., closewound.

14 Mc. — 9 turns No. 22 d.s.c.,
l-inch dia., 8{-inch long.

28 Mec.—5 turns No.
enam., $§-inch dia., 3§-inch
long {on Millen type 45500
threaded ceramic form).

air cooling of the tube seals. The circuit diagram
shown in Fig. 1 hardly could be simpler. A 6L6
Tri-tet crystal oscillator drives the 4-250A final
amplifier directly, either at the crystal funda-
mental frequency or at the second harmonie, so
that the transmitter will cover two bands with a
single crystal of proper frequency without
doubling in the output stage. Through the use of
plug-in coils and a selection of crystals, the transs
mitter may be used in all bands between 3.5 Me.
and 28 Mec, inclusive.

Any one of four crystals may be selected by
81, although more crystal positions may be added
if desired. Paraliel plate feed is used in both
stages, to permit grounding the rotors of the tank
condensers, and to remove d.c. from the output
tank coil so that it may be changed without po-
tential danger to the operator. RFCy in the out-
put plate circuit completes a d.c. short-circuit
across the sections of C3, confining the plate
voltage to the tube side of Cis. Rs, Rs, Ry and
Rg are metering resistors across which the mil-
liammeter may be switched by Sa to read com-
bined oscillator plate and screen current, ampli-
fier grid current, amplifier screen current or
amplifier cathode current. Since it was not con-
sidered desirable to switch the meter to a lead
operating at a voltage which may be 2000 or
more, it is necessary to subtract grid and screen
currents from the cathode-curren} reading to
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L3 — B & W TVH geries coils.

obtain the value of plate current. B has sufficient
resistance, compared to that of the 0-50 mil-
liammeter, to have negligible effect upon its read-
ing. The resistances of the other shunts, which
are made from copper wire, are adjusted to give
a scale multiplier of 10, making the full-scale
reading 500 ma. Fig. 1 shows both stages keyed
simultaneously in the cathode leads. If it is de-
sired, however, the final stage alone may be
keyed by connecting the oscillator cathode return
to ground, the key remaining in the lead between
the 5-volt filament center-tap and ground.

A separate supply delivering between 350
and 400 volts at 100 ma. is required for the os-
cillator. Voltage for the oscillator screen is re:
duced to about 175 volts by the dropping resistor,
Rs. Voltage supply for the screen of a high-power
beam tube presents somewhat of a problem, While
the screen might be operated from a 500-volt
supply which could be used also for the oscillator
section with suitable voltage-reducing resistors,
a well-regulated source for the 4-250A screen does
not work out so well. Screen current, varies widely
with excitation, biasing voltage, and loading, and
it can easily run up to values which greatly ex-
ceed the dissipation rating during the process of
tuning and adjusting. While such a system might
be satisfactory in a transmitter operating at a
fixed frequency, it is not too good when-used in a
ham-band transmitter where the frequency is
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changed often, necessitating frequent retuning,

Although a fair amount of power is wasted, a
series dropping resistor from the plate supply
seems to be the best method of supplying screen
voltage. Not only does this system automatically
keep the screen dissipation within reasonable
limits, but the dropping resistor, or a voltage
divider which wastes even more power, is re-
quired if the amplifier is to be plate-screen mod-
ulated without a special modulation transformer.
This system also guarantees the simultaneous ap-
plication of plate and screen voltages which re-
duces wear and tear on the screen. For a 2000-
volt supply, the resistor should be a 15,000-ohm
200-watt unit, Since considerable heat is gener-
ated by the dropping resistor, it should not be
placed under the r.f. chassis but external to it —
possibly in the power-supply unit.

The transmitter is built on a 10x17x3-inch
chassis with a 1014-inch standard rack panel. The
mechanical arrangement shown in the photo-
graphs should be followed as closely as possible,
since upon the placement of parts may depend
the stability of the amplifier. The oscillator-cir-
cuit components are grouped at the left-hand
end of the chassis. The Millen crystal sockets are
lined up with their centers 114 inches in from the
rear edge of the chassis in the left-hand corner.
The sockets for the 616 and the plug-in cathode
coil, Ly, are in line with their centers, 314 inches
from the back edge of the chassis, while the os-
cillator plate coil is in line with the 6L6, 6 inches
from the rear edge of the chassis and 314 inches
from the left-hand end. The crystal switch is
placed near the 6L6 socket and set at an angle
with respect to the edges of the chassis. It is con-
trolled by a knob at the center by means of a

long 14-inch shaft, which runs diagonally across
the chassis, and a Millen 39005 all-metal flexi-
ble shaft coupling of the “universal joint”
type.

The socket for the 4-250A is centered 734 inches
from the left-hand end of the chassis and 3 inches
from the rear edge. It is spaced 114 inch below the
chassis on metal pillars so that the base of the
tube is shielded from the plate. A spring contact
is fastened to the socket so that the metal ring
around the base of the tube will be grounded
when the tube is inserted in the socket. The am-
plifier plate-tank condenser is placed with its
shaft 514 inches in from the right-hand edge of
the chassis, while the coil-base assembly is ele-
vated on 3-inch cone insulators centered 214
inches from the edge. The clips for the padding
condenser, Cis, required for the 3.5- and 7-Me.
bands, are mounted on top of the condenser on
I-inch tubular spacers. A pair of long 6-32 mount-
ing screws, substituted for two of the stator-
assembly screws, passing through the spacers,
serve to make the connection between the stators
of C3 and the terminals of Cj3. The Hammarlund
CH-500 r.f. choke, RF(s, is mounted alongside
the tank condenser, near the center, with the
plate blocking condenser, Cjs, fastened to the
top. High power sometimes shows up deficiencies
which are not noticed when operating at low
power. In this instance chokes which had been
used previously with apparent success at lower
power, burned up at 14 or 28 Me. with higher
power when the indication of loss became visible.
The Hammarlund CH-500 was the only ehoke of
several tried which stood up satisfactorily on all
bands.

Plate voltage is fed from a Millen gafety ter-

¢

Rear view of the two-
stage high-power trans-
mitter, showing the vac-
uam-type padding con-
denser in place on top of
the tank condenser.

¢
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Bottom view showing
the arrangement of parts
under the chassis. Mounted
off the rear edge of the
chassis are the oscillator
(left) and amplifier (right)
grid chokes. The oscillator
plate choke is above. The
condenser under the crys-
tal-switch control shaft is
the coupling condenser,
Cs. The oscillator tuning
condenser, Cz, the 6.3
volt filament transformer
and the metering switch
are along the front edge
of the chassis.

L 4

minal in the rear edge of the chassis to the bottom
end of the r.. choke through a Millen 32101
steatite bushing. The hole for the safety terminal
should have a clearance of about 3{ inch around
the part which goes through the chassis, to de-
crease the danger of a voltage break-down at this
point. The link output terminals are in the right-
rear corner, insulated from the chassis on a Na-
tional FWG polystyrene terminal strip.
“Underneath, at the amplifier end of the chassis,
are the metering switch, S, and the 6.3-volt
filament transformer. Because none of the avail-
able filament transformers for the 4-250A would
fit under the chassis, a transformer was not
included in the unit. Since this filament requires
14.5 amperes at 5-5.25 volts, the transformer
should be located as close to the transmitter
chassis as convenient and the leads run with wire
not smaller than No. 10. Before operating the
transmitter, it is important to check the fila-
ment voltage to make sure that it is within the
required limits.

It should be mentioned here that there is a
reason for specifying mica condensers for C5 and
C11. Paper condensers at both points proved to
be unsatisfactory under test. It was found that
it was impossible to prevent self-oscillation in
the output stage under certain conditions until
the paper condensers were replaced by mica units,

On the panel, the milliammeter is placed to
balance the amplifier tuning dial, the meter-
switch knob to balance that of the oscillator
tuning condenser, while the crystal switch is at
the center, near the bottom edge. Along the rear
edge of the chassis, from left to right, as viewed
from the rear, are a terminal strip for making
connections to the oscillator supply, the amplifier
screen-voltage dropping resistor and to the
biasing-voltage source, if one is used, the key
jack, filament terminals for the 4-250A including
a center-tap connection, a safety terminal for
the high-voltage connection and a male plug for
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the 115-volt line to the 6.3-volt filament trans-
former.

The cathode coils (L;) are wound on Millen
oetal-base shielded forms without tuning slugs.
A change in cathode coils is required only with
a change in the band in which the erystal lies.
The coil for use with 3.5-Me. crystals requires an
additional 100-uufd. mica condenser, Cx, con-
nected across the winding as shown in the dotted
lines in Fig. 1. This condenser is placed inside the
plug-in shield along with the 3.5-Mc. coil. The
100-uufd. capacitor, C1, which is connected per-
manently in the circuit, is sufficient for use with
7- and 14-Me. crystals, Since larger coils are de-
sirable for the plate circuit of the oscillator, the
coils for Ly are wound on l-inch diameter forms
enclosed in National type PB-10 plug-in shield
cans. The shield should be grounded to the
chassis through one of the available pins in the
base.

External connections to the unit are indicated
in Fig. 1. If both stages are to be keyed as shown,
no fixed bias is necessary and all that is required
is a grid leak of 5000-ohm 5-watt size, connected
across the biasing terminals. This biasing system.
will serve also in case only the amplifier is to be
keyed. Keying of the oscillator alone is not recom-
mended because of the effects of soaring screen
voltage mentioned previously, which makes it
impossible to cut off plate and screen currents
without exceeding the normal operating bias.
For this reason, it is highly advisable to use an
overload relay in the plate-supply circuit of the
amplifier, to protect the tube in case the os-
cillator fails to function.

After the proper coils for the desired band
have been plugged in and the crystal switch
turned to select the proper crystal, the key may
be closed with the low-voltage supply turned on,
but with the high-voltage supply turned off. The
combined oscillator plate and sereen current at
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resonance should be between 35 and 75 ma., de-
pending upon the crystal frequency and whether
or not the oscillator is doubling frequency. If the
oscillator is operating at the crystal fundamental
frequency, oscillation will cease abruptly when
the plate tank circuit is tuned to the high-capac-
itance side of resonance. For reliable operation
this circuit should be tuned slightly to the low-
capacitance side of resonance — never to the
high-capacitance side. When doubling frequency
this characteristic disappears so that the plate
circultt may be tuned to exact resonance where.
maximum output should occur.

Tuning the oscillator plate eircuit to resonance
should result in a grid-current reading when the
meter is switched to the second meter-switch po-
sition. The reading will vary between 30 or 35
ma. and 50 ma. or more, depending upon the fre-
quency and whether the oscillator is doubling
frequency or working “straight through.” The
potential of the high-voltage supply should be re-
duced during preliminary adjustments. If no
other means of reducing the voltage is available,
8 200-watt 115-volt lamp may be connected in
series with the primary winding of the high-volt-
age transformer. The plate circuit of the amplifier
should be tuned to resonance first with the an-
tenna link swung out to the minimum-coupling
position. The output tank circuit of the amplifier
may be coupled through the link coil, either di-
rectly to a properly-terminated low-impedance
transmission line, or through an antenna tuner to
any type of antenna system. With the antenna
system connected and the link swung in for maxi-
mum coupling, the plate current should increase
when the antenna system is tuned through reso-
nance. Every adjustment of the coupling or tun-
ing of the antenna system should always be fol-
lowed by a readjustment of the tuning of the am-
plifier tank circuit for resonance. As the loading
is Increased the plate current at resonance will
increase. The loading may be carried up to the
point where the plate current (cathode current,
minus grid and screen currents) is 300 ma. at
2000 volts, If a small blower is used to force air
through the shell at the base of the tube, plate
voltage may be increased to 3000 volts, since the
tank condenser has sufficient spacing for plate-
screen modulation at this voltage. With normal
operating conditions under load at 2000 volts,
300 ma., the screen current should not be over
100 ma. Under these conditions the sereen volt-
age should be between 400 and 500 volts.

Once the oscillator plate and amplifier screen
by-pass condensers and the amplifier r.f. choke
had been changed as described previously, the
amplifier settled down to an entirely stable con-
dition. No difficulty was experienced with para-
sitic oscillations of any type and there was no
tendency toward self-oscillation, even at 28 Me.
with the excitation removed and the bias re-
duced in an attempt to make the stage oscillate.
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A pair of 150-watt lamps connected in parallel
as a dummy load looked like photofloods with
the input running about 600 watts.

Ten-Meter Observations

ORGANIZATION of the 28-Mec. observing program
announced last month® now is getting under
way, and the Bureau of Standards is in the proc-
ess of preparing log forms and similar material.
Those who intend to participate are invited to
write to the Bureau expressing their interést.
Until regular forms are available, copies of log
enfries containing the type of data wanted, as
outlined in May QST, will serve. Logs and com-
munications should be addressed to the Radio
Section, National Bureau of Standards, Washing-
ton 25, D. C.

In amplification of the collection and reporting
of data, Dr. Dellinger writes: “Although it is
recognized that few amateurs will be able to adopt
the rigorous schedules necessary for a statistical
analysis of data on a monthly basis, it is believed
that schedules covering the same period each day
for as many days as possible during a given
month would be desirable. As pointed out pre-
viously, a report of complete failure to make any
distant contacts for an entire schedule period on
any one day would be just as important as a
report of successful contacts. Only supposedly
sky-wave contacts should be reported.

“It is desired tentatively that each amateur
choose to operate regularly in accordance with
one or more of the three following plans, in order
of importance as follows:

1. Regular schedules with other chosen ama-
teurs.

2. Random contacts with as many different
amateurs in an area as possible during a
regularly-observed period each day.

3. Random observations with a receiver only
on the same basis as (2) above,

Plan 3 would be open to enthusiasts who do not
have transmitters.

“ Although it is expected and-desired that most
of the amateurs who participate will choose the
daytime and early evening hours when contacts
will be most probable, it is hoped that a few
venturesome persons will try a tedious night vigil
on the chance of obtaining long-distance contacts
via sporadic-Z, which should occasionally be pos-
sible on northern latitudes, especially during the
summer.

“We would like to keep all log sheets sub-
mitted. Therefore, participants should submit
copies if they wish to retain their original log
sheets.”

Let’s keep the dope rolling in to the Bureau!

14 Attention: Ten-Meter Operators!,” QST, May, 1946,
p. 35,
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Miniature Tubes in a Six-Meter Converter

A Simple Two-Tube Unit With 10.5-Mc. OQutput
BY RICHARD W. HOUGHTON, * WINKE

T 15 possible that more fellows might be
I tempted to try the new 50-54-Mec. band if
they realized that the receiver end, at least,
can be handled quite simply and inexpensively —
provided a good low-frequency receiver is at
hand. It requires nothing more than a converter,
the output of which may be fed into the antenna
terminals of the already-available communica-
tions receiver. In such a unit, the essentials are
an ogcillator and mixer; a radio-frequency stage
may be added if somewhat better sensitivity is
desired, but it should not be necessary if the
object is simply to hear most of the signals on the
band. The intermediate frequency chosen should
be within the high-performance range of the
available receiver, and the RMA approved value,
10.7 Me,, is a logical choice as a starting point.
Although designed for use with an HRO,
which the author had available, the 6-meter con~
verter to be described can be easily adapted for
use with any communications receiver. To reduce
initial expense and to make best use of available
equipment, power for the unit is taken directly
from the receiver itself. The additional filament-
and plate-power requirements arc small and
should not overload the average receiver power

supply.

*Enginecr, National Company, Inc., Malden, Mass.

¢ It’s neither difficult nor expensive to
get a good receiving system working on
the 50-54-Mec. band if you already have
an ordinary communications receiver.
Here’s a converter design that takes
advantage of some of the newer types of
tubes that are particularly useful at
v.h.f.

To secure maximum performance with mini-
mum tube complement it was believed that the
new miniature high-frequency tubes would be
ideal. The 6AKS5, a high-transconductance pen-
tode, is used as the mixer, and a 6C4 works well
as a tuned-plate grid-tickler oscillator.

As shown in the schematic diagram, Fig. 1, the
oscillator voltage is injected at the screen grid of
the mixer tube. The coupling condenser, Cy, has
sufficient capacitance to act as the 6AKD screen
by-pass condenser as well, The grid tank ecircuit,
comprised of Lg in parallel with Cy, Cy, and Cj,
resonates over the operating frequency range,
49.5 to 54.8 megacycles. Cs is ganged with the
oscillator tuning condenser, C.

The oscillator operates over a range 10.5 Me.
higher than that of the mixer, and the mixer
plate circuit is tuned to this intermediate fre-

¢

This two-tube 50-Me. con-
verter incorporates new mini-
ature tubes and obtains its
power from the communica-
tions receiver with which it is
used. The toggle switch at the
left cuts the filament circuit
when the unit is not in use.
The control at the lower right
transfers the antenna from
the converter to the receiver
for normal reception.

¢
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H.F. ANT.

Fig. 1 — Circuit diagram of the 50-Mec. converter.
Ci — 15-pufd, fixed, ceramic, zero temp.-coef. (Erie
NPOA

Cz, Cs — 2~6-pufd. ceramic trimmer (Centralab 820-A).

C3 — 11.pufd, variable (National UM A-10 with 1 stator
plate removed).

Cs— 121-\;I4nfd. fixed, ceramic, zero temp.-coef. (Erie

).
Cs — 9-uufd. variable (National UMA-10 with 1 stator
and 1 rotor plate removed)., «
C7, Cs, Co — 100-uufd. mica or ceramic.
Cio, Ci2 — 50-pufd. mica or ceramic.

quency. It was found that the originally-chosen
frequency of 10.7 Mec. put several undesirable
beats in the region around 51 Mec. and changing
to 10.5 Mec. moved them outside the low-fre-
quency end of the band. These beats result from
combinations of the converter and receiver local-
oscillator harmonics. With the 10.5-Me. i.f., the
fifth harmonic of the receiver’s local oscillator
(10.955 X 5 = 54.775 Mec.) appears just outside
the high end of the tuning range, sufficiently
far from the calibrated band so that it does not
interfere with normal operation.

Tracking is easily accomplished over the fre-
quency range under consideration because the
percentage of frequency change is small. Starting
with two identieal tuning condensers (National
type UMA-10), two plates are removed from the
one used in the oscillator and one plate from the
one in the mixer. Sufficient fixed padding capac-
itance, using a zero temperature-coefficient ce-
ramic for low over-all temperature drift, is added
to give the required range. The coil forms used
are provided with adjustable cores of high-
frequency powdered iron, providing an easily-
accessible inductance adjustment.

Switch S; provides a means of channeling
either the converter output or a low-frequency
antenns into the antenna terminals of the re-
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B+ B- F
250V.

m

6.3V,
Ci11 — 35-pufd. fixed, ceramic, zero temp.-coeff. (Erie
NPOA,

It — 6.3-volt pilot lamp.

L1 to Le, inc, — See Fig. 2.

Ri1— 6800 ohms, 14 watt.

Rz — 1.5 megohms, 14 watt,

Rz — 0.47 megohm, 14 watt.

Re— 0.1 megohm, 14 watt.

Ry — 25,000 ohms, 14 watt.

Rg— 10,000 ohms, 1 watt.

S1 — 4-pole double-throw switch, preferably with ce-~
ramic wafers (Oak type HC).

Sz — S.p.s.t. toggle.

ceiver. When the converter is in use both low-
frequency antenna terminals are switched to
ground, thus minimizing direct receiver pick-up
at the intermediate frequency. Single-wire or
doublet antennas may be used at either high- or
low-frequency inputs.

‘When. operating the receiver over its normal
frequency range, the converter filaments may
be turned off by means of switeh Sp. This funetion
also could be accomplished by means of an
additional wafer on Si.

A four-prong-to-four-prong adapter, of the
sort used for making tube substitutions, is used
on the power cord to enable both it and the re-
ceiver cord to be plugged into the HRO power
pack simultaneously. With receivers having in-
tegral power packs s different arrangement would
be required, one possibility being to use a similar
plug adapter under one of the power tubes in the
receiver, picking up the “B” voltage at the
screen-grid pin.

Mechanical Details

The tube-and-condenser assembly is mounted
on a 3-inch-wide subchassis which is secured by
four serews to the main chassis as shown in one
of the photographs. Tabs bent up at each end of
the bottom provide a mounting for the tuning
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L4

The r.f. construction is shown
in this above-chassis view. The
6C4 oscillator is at the left and
6AKS mixer at the right on the
subchassis. The 10.5-Me. i.f. out-
put coil is in the foreground.
Flexible ground leads are shown
connected to their binding posts
in the position normally used for
grounded antenna systems.

L4

condensers. Forty-five degree inclination of the
tubes keeps them easily accessible should it be
necessary to change them and at the same time
brings the wiring within easy reach of a soldering
iron — a feature frequently neglected in high-
frequency equipment. The r.f. and oscillator
coils are mounted on the main chassis as close as
possible to their respective condensers and tubes.
Tank leads are accordingly kept quite short and
direct. The i.f. coil and condenser are likewise
mounted on the chassis, in & position opposite the
B6AKS5 so that the plate lead crosses the condenser
shaft at a right angle. All tuning slugs are ac-
cessible from the bottom of the unit.

Ceramic trimmer condensers are mounted on
top of the tuning condensers, with the respective
stator terminals soldered together. The trimmer-
and air-condenser rotors are connected together
by a short piece of bus wire. The tuning con-
densers are ganged by means of three insulated
shaft couplings and two short lengths of bakelite
rod.

Both low- and high-frequency antenna ter-
minals are located at the back of the chassis.
Short pieces of flexible lead should be provided
for grounding one terminal, if the use of a single-
ended antenna is contemplated. The i.f. output
terminal strip is mounted on 34-inch spacers in
‘such & position that short leads may be used to

connect to the HRO antenna terminals. A knurled”

nut should be used on one of the mounting serews
go that the receiver ground bus may be per-
manently connected to the converter.

The antenna switch, Si, is mounted on a
bracket under the main chassis in such a position
that short lengths of twisted-pair may be used to
connect to the if. link and output terminals.
A coupling and short length of brass shaft may
be used to control the switch from the front
panel,

Construction of the coils is shown in Fig. 2.
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The tickler winding of the oscillator coil may be
secured by threading the ends through two 1/32-
inch holes at the top of the form and running the
leads directly to ground and grid leak respec-
tively. The links on the r.f, and i.f. coils are held
in place by twisting the leads tightly as they leave
the form. They are then twisted loosely to form
a short transmission line to their points of ter-
mination. A light coating of Duco cement may be
used to hold all windings securely. Depending on
the particular type of receiver used, it may be
advantageous to vary the coupling between Ls
and Lg for maximum signal transfer to the re-
ceiver.

Alignment Procedure

Test equipment useful in alignment includes
an absorption-type wavemeter calibrated from
49 to 65 Mec., and a high-impedance d.c. volt-

.
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meter such as the RCA Junior Volt-Ohmyst
(& 0-100 microammeter with a 200,000-ohm
series resistor may be used ag an effective sub-
stitute).

As a rough preliminary adjustment, set trim-
mers C3 and Cs at approximately one-half full
capacitance. The tuning slugs may be set as
follows, assuming that the National type XR-50
coil forms and slugs with 114-inch shafts are used:

Coil Slug-Shaft Protrusion
Ly 7/16 inch
Ly -13/16 inch
Ls 3/8 inch

The step-by-step alignment procedure is then
as follows:

(1) Set the dial near the high-capacitance end
of the range and measure the oscillator frequency
by adjusting the loosely-coupled wavemeter for
a dip in grid voltage, as indicated by the high-
impedance voltmeter connected between the chas-
gis and Pin No. 6 on the 6C4. Adjust the slug in
Ly until this frequency is approximately 60.5 Me.

(2) Set the dial near the low-capacitance end
and adjust C; until the oscillator frequency is
approximately 64.5 Me.

(3) Repeat steps 1 and 2 until the proper
range, 60.5 to 64.5 Me., is covered over the
desired number of dial divisions for good band-
spread without requiring retuningat either end.

(4) Couple the converter to the antenna ter-
minals of the receiver by means of a short twisted
or coaxial transmission line. Set the receiver at
approximately 10.5 Mec., leaving 8; in its h.f,
position. Adjust the slug in Ls for maxtmum
noise, If a noise peak cannot be observed readily,
a man-made static generator such as a fluorescent
lamp in the vicinity should help materially.

(5) Set the dial at the low-frequeney end of the

About the Authox

o Richard W. Houghton earried on re-
ceiver and carrier-current experimental
work for several years before suceumbing
to the urge to get into amateur radio.
Licensed as WINKE early in 1941, his
ham interests had just reached the
point of mild saturation when the war
came along. WERS, wired wireless and
the construction of f.m. and television
receivers were his war-time projects.
After 3 years at Dartmouth College
where he majored in physics, WINKE
transferred into the Codperative Course
in Communications at MIT, receiving
his B.S. in E.E. in 1944. Since graduation
he has been associated with the Marine
Transmitter Engineering Section of
RCA, and more recently with the Re-
ceiver Division of the National Co. He is
a member of the IRE and the Mass.
Radio Society.

June 1946

A bottom view of the converter. Si, the antenna-
transfer switch, is at the lower left. Low-impedance
antenna leads should be twisted loosely as shown. The
three adjusting screws for the iron-core inductances pro-
trude from the chassis on either side of the power cord.
band and adjust the slug in L for a noise peak.

(6) Reset the dial at the high-frequency end
and adjust Cy for mazimum noise.

(7) Repeat steps 5 and 6 until the noise level
is fairly constant throughout the band. If neces-
sary, the plates of (s and Cs may be bent slightly
to improve tracking,

The background noise should be reduced notice-
ably if either Ly or Ly is short-circuited.

The converter is now ready for operation, and
in the case of the HRO should be directly coupled
to the receiver by means of short lengths of bus
wire. The slug in Ly may be reset again for peak
noise at 10.5 Mec. The dial may be directly
calibrated against crystal-controlled signals on
the band or against a one-megacycle erystal
standard, if available.

For those interested in performance, the signal-
to-noise ratio was measured with the converter
connected to a standard HRO. A 10-db. change
in audio output was observed between on-off,
using 1000-cycle audio at 80 per cent modulation,
with an input level considerably less than 1
microvolt. This is of the same order of magnitude
as that to be expected of the receiver itself when
operated at 10.5 Mec. One microvolt input, as
specified above, delivered well over one watt of
readable audio output. The image ratio of this
receiving system speaks for itself when a compari-
son is made of r.f. and if. frequencies.

Last, but far from least, we come to the crucial
point — the number of hard-earned dollars nec-
essary. A rapid survey of current catalogs would -
seem to indicate that twenty dollars should cover
everything from tubes to cabinet,
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June 22nd-23rd —Tenth ARRL Field Day!

Annual Dates Set for Testing Self-Powered Emergency Rigs Afield —
Emergency Corps, Club and Individual Participation Scheduled —
Separate Score Listing for Groups or Persons Using
Only V.H.F.-U.H.F.-S.H.F.

MERGENCY CodrpinaTors and their groups,
E also radio clubs, are invited to arrange spe-
cial Field Day activities. Every amateur is
invited to take part, whether in group plans or
individually. There is no activity to compare
with an ARRL Field Day. Dedicated to advance-
ment of emergency-readiness of the amateur
service, it offers opportunity for testing equip-
ment, perfecting operating techniques, and re-
viewing message procedure. Liberal dividends
in radio result, and fun and fellowship are guaran-
teed, with the outings normally planned through-
out the nation.

Testing of self-powered amateur stations in
actual operation is the top aim of the FD. Join
a group or get up a group to get maximum fun
and profit from the occasion. Send a postal for the
ARRL Emergency Corps membership applica-
tion unless an ARRL Coérdinator already knows
your equipment and readiness to assist in emer-
gencies or emergency radio tests.

No amateur station should be regarded as
complete without some measure of self-powered
equipment. To be prepared for communications
emergencies requires advance readiness. The oper-
ator must have the equipment, know how to set
up quickly for efficient operation, know how to
handle messages (order of parts, check, receipt-
ing responsibility, record of handling data),
know how to tune up workable ready-cut an-
tennas in new locations, how to make the most of
low power, and many other things. Operator ex-
perience is as essential as the equipment.

Operation: The aim for each field-portable
is to work as many other amateur stations as
possible (either home or afield) in the time al-
lotted. Report your FD location and circum-
stances by radio message to ARRL. Advance

1 To comply with FCC regulations for portable station
operation, licensees must make advance notification of the
location in which the portable will be operated, for work
either above or below 25 Me., to the Inspector-in-Charge
of the district representing the original licensing area, and
also a second notice to the Inspector-in-Charge of the one of
the 23 U. 8. FCC Districts (see ARRL License Manual list)
in which the operation will take place. Then in “FD"
operation it is necessary to use proper station identification
(DN 1-2 etc.) after the “notified” identifying station call.

2 10 points will be deducted from the possible 25 for in-
correct check, failure to show full handling data, improper
order of sending preambles, or other defects or variance from
standard ARRL procedure. Word count for correct checking
is explained in the present and prewar copies of Operating
an Amateur Radio Station, copies on request to ARRL
members.
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HOME STATIONS

¢ Home stations are invited to list all
their contacts with FD stations in the
above period, sending these in for a sepa-
rate score listing —to show what they can
do —and to enecourage the cause of ama-
teur preparedness even if they are per-
sonally unable to join a FD group as yet.
Home-station scores will be THE NUM-
BER OF FD PORTABLES WORKED plus
POINTS FOR FD MSGS HANDLED (1 ea.
rec’d if copy mailed Hqg.) (2 for relays; 1
when rec’d, 1 when sent forward). Sta-
tions claimed mustbe listed with thetime
worked, and message credits must be
substantiated by copies of the messages,
with full handling data.

entry is not rbquired. All participating will use
the call (c.w.) CQ FD or ('phone) CALLING
ANY FIELD DAY STATION. Mobile work does
not count. It is a test of portables. Manufactured
contacts with any station or stations of members
of the same field group in the contest do not
count. Any or all amateur frequency bands may
be used.

Portable stations operated in the field (away from
“home’ address) are eligible to submit field scores.
Only portable setups may be listed with FD
classification. Individuals or groups under one
call must be “in the same locality,” “in one
group or building or field,” constituting & single
FCC-notified! location. To have points count,
all station control points at a FD station must
be within 500 horizontal feet of some given point.

The Operating Period: Operating time for
the FD shown in logs must be between Saturday,
June 22nd, 4 p.M., your LOCAL TIME and Sun-
day, June 23rd, 6 p.M., your local time.

FD Scoring: Each nonportable amateur sta-
tion worked counts one point toward the score.
Portable-to-portable contacts will count two
points. The same station contacted again counts
again only if the FD transmitter eredit reported
was on a different amateur frequency band, as
for example, a contact when using 3.5-Me. c.w.,
followed by one with the FD setup on 3.9-Mec.
'phone, on 7-Mc. c.w., etc. An extra credit of 25
points? before multiplier may be claimed for
radio origination of not more than one message
addressed to ARRL Hq., provided only message
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copy is submitted with claimed score. FD Mes-
sages to Hq. all will include the following data:
number of operators, location, conditions, power.
One additional point (also before multiplier) may
be claimed for radio handling of each FD message
of another group if copy showing full handling
data is submitted with station list and claimed
score (14 point for receiving and 14 point for radio
relay transmission). ’

Multipliers: Score may be multiplied by 2 if
either the receiver or transmitter is independent
of mains or commercial power source, by 3 if
both transmitter and receiver are supplied from
an independent local source or sources. The fol-
lowing additional score multiplier is determined
by the power input to the final stage (plate vol-
tage times plate current):

(a) Up to and including 30 watts — multiply
score by 3.

(b) Over 30, and up to 100 watts — multiply
score by 2.

(¢) Over 100 watts — multiply score by 1.

Entries for stations located in the North-
western, Pacific, Rocky Mountain, Southwest-
ern and West Gulf Divisions may have the score
computed as above deseribed multiplied by a final
multiplier of 1.5 to assist in equalizing contact
opportunity for Field Day setups in the less-
populous areas.

V.H.F.-Only Score Listings: To give recog-
nition to work accomplished using only v.h.f-
u.b.f.-8.h.f. bands, any such scores will be grouped
under a special appropriate heading. If a report-
ing station uses equipment on bands above 50
Me. and likewise reports points for work on lower
frequencies, its scoring will be given in QST
with similarly-reported AEC, Club and individual
scores, not in this special listing. Contacts eannot
count for both a v.h.f. and a v.h.f-h.f. listing.
This new score grouping is designed to lend point
to the participation of v.b.f. Emergency Corps

networks that may wish to arrange special ac- -

tivities or simulated tests on these dates.
Reporting: Score claims must be shown as the
sum of points for each setup. A station-worked
list for each band must show contact times for
each contact. A statement covering on-off times
for bands and ftransmitters is required. State
the maximum number of transmitting units in
simultaneous operation at any time. Attach
copies of all messages for which any credit is ex~
pected, just as handled and with time and sta-
tions indicated. Note the source(s) of plate and
filament power, along with the “watts input” for
each rig. All reports to count must be mailed on
or before July 11, 1946, to constitute an entry.
In the event of any doubtful points the inter-
pretation and evaluation by the rules committee
on the matter in question will be final. For the
purpose of @ST listings, groupings of participating
stations will be based on the maximum number of
simultaneously-operated transmitters used at any
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time in the contest period by any entrant. All
units or setups coustituting a score group are
placed under the eall and control of one licensee
who has made the required advance notification
meeting FCC requirements and who is responsible
for accuracy of all logs and records.

Design your station equipment, especially ex-
citers and receivers, for portability, for connection
to battery or emergency supply quickly if power
fails and necessity arises. Don’t deny yourself
the ability and pleasure to set up in any loeation
when radio links to agencies served by amateurs
in the public interest may be needed. Surprisingly
efficient and useful equipment may be operated
from vibrator-type, genemotor and battery power
supplies. Gas-electric emergency power units for
300 watts or more are not as expensive as they
used to be.

The only purpose of the scoring system is to
make it interesting to see how our work measures
up with others who go afield. Group-planned Field
Days are interesting, constructive, and good fun.

‘If you cannot be with a group, aim to check in

for a few contacts with an ¢ndividual setup. Prove
emergency readiness on these dates by participa-
tion! Here’s luck, and we're looking for your
report.

Silent Reps

IT 1s with deep regret that we record the
passing of these amateurs:

WI1AQA, Wm. J. Brown, jr., Boston, Mass.

WIEMH, Lt. Fred L. Lamb, USNR,
Waban, Mass,

WILMN, Warren O. Richardson, Wal-
tham, Mass.

W2HFB, Wm. H. Zilliox, Hillside, New
Jersey.

Ex-4DO, 45W, Dr. M. M. Burns, Pelham,
Ga.

W5DXG, Lt. Guy M. Brown, jr., USNR,
Vicksburg, Miss.

W5GB, Harry F. James, Gage, Okla.

W6SF, Carl Schneider, Stockton, Calif.

WS8DES, Fred Bubb, Palm Springs, Calif.

WICTS, R. G. Carpenter, Alton, Il

WIRCA, Robert B. Angell, East Du-
bugque, Il

KA1BB, Newland and Barry Baldwin,
Manila, P. 1.
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Jooking Over the Postwar Receiwers

The Hammarlund HQ-129-X

the 1946 city cousin of the HQ-120-X, since

a very strong family resemblance shows
through the sophisticated styling of the 129. The
controls are arranged in exactly the same way on
the panel of the 129 as they were on the 120, but
the knobs, panel and case of the 129 show the
modern trend toward conservative streamlining,.
The circuit has been handled in much the same
way — there is a strong family likeness, but the
circuit of the 129 has been improved and mod-
ernized wherever practicable.

Front-panel controls on the receiver are Crystal
Selectivity, Crystal Phasing, Send-Receive, Sen-
sitivity (r.f. and i.f. gain), Main Tuning, Antenna
Compensator (antenna-circuit trimmer), Band
Switch, Bandspread Tuning, Audio Gain (and
a.c. switch), Noise Limiter on-off switch, Manual-
AVC-BFO switch, Beat Oscillator tuning, and
headphone jack. A signal-strength meter is also
included which, according to the instruction book,
is calibrated in units from 1 to 9 in 6-db. steps.
The production S-meter setting is 50-microvolts
input for a reading of 9 on the meter, but this can
be adjusted by the operator to suit his particular
taste in meter calibration.

The R.F. Section

The “front end” of the HQ-129-X uses a
6557 r.f. amplifier and a 6K8 converter. The
68857 is a single-ended version of the 687, and has
a low-drain heater and a slightly higher mutual
conductance than the 6K7 and similar super-
control r.f. pentodes. Both automatic and manual
gain are applied to the r.f. stage but, in the in-
terests of stability, the gain of the 6K8 is not
varied. For further stabilization, the voltage to
the oscillator portion of the 6KS8 is fed from a
VR-105 regulator tube.

THE new HQ-129-X receiver might almost be

¢ During the past five years you may have
had a few idle moments to dream about
the shiny chromium communications
receivers of the promised brave new plas-
tic world, and with this issue we inaugu-
rate a series of descriptions of these re-
ceivers. We plan to point out the perti-
nent and new mechanical and electrical
features of each receiver, as gleaned from
a study of the sample, but we will avoid
passing any opinion on the equipment
because it is so much a matter of individ-
ual preference and demands.

The tuning range of the receiver, 0.54 to 31.0
Me., is broken down into six bands, and the band
switch has no limit stop on it, a convenience if
one wants to take a short~-cut from Jack Benny to
the 10-meter band or vice versa. The bandspread
dial, calibrated directly for the 3.5-, 7-, 14- and
28-Mec. amateur bands, is used by setting the
main tuning dial to the high-frequency end of
the bandspread range, under which condition
the bandspread frequencies can be read directly.
Both dials have their scales spread over 310
degrees, and eight revolutions of the tuning knobs
are required for this rotation. The bandspread is
the usual electrical type that uses a small band-
spread condenser in parallel with the main tuning
condenser, although it is made elaborate in this
case by breaking down the bandspread condenser
into three seetions, so that various sections or
combinations of them can be used on the dif-
ferent amateur bands. In this way the L-to-C
ratio can be made closer to the optimum value for
each band.

«

A bottom view of the
receiver shows the band-
changing switch and the
v.f.-coil assembly, Heavy
wheels on the tuning-
knob shafts are used for
“smooth” tuning,

»
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The I.F. Amplifier

The i.f. amplifier is unconventional when com-
pared to those of most communications receiversin
that it uses three i.f. stages instead of the usual
two. The amplifier consists of three stages of 6557,
with the crystal filter between the first and second
i.f.~amplifier tubes. The gain per stage is purposely
made low, by tapping down the grids on the sec-
ondaries of the transformers and using degenera-
tion, since three stages of high-gain amplification
are not needed, but the additional tuned circuits
give an over-all selectivity characteristic with
steeper sides than is obtained with only two
stages. An additional advantage of an amplifier
of this type is that the detuning of the if. am-
plifier with changes in gain — by manual adjust-
ment or a.v.c. — is negligible, This is not the case
with an amplifier running with high gain per
stage, since changes in the mutual conductance of
the tubes, with changes in gain, reflect different
input capacities across the secondaries of the
transformers and consequently detune the eir-
cuits. This can become quite objectionable if
the effect is marked and a signal is fading over
a wide range, and the apparent effect is one of
detuning with changes in signal strength. The
crystal filter appears to be the same as that used
in the HQ-120-Xt; a six-position switch gives six
degrees of selectivity, ranging from good broad-
cast-quality bandwidth with the crystal switched
out, through three erystal positions useful for
'phone reception to two positions for single-
gignal ¢.w. reception. Both automatic and manual
gain are applied to the first and second i.f.-am-
plifier stages — the third stage operates at fixed
gain. One section of a 6H6 is used for the second
detector and a.v.c. source, and the other section
is used in a noise-limiter circuit. The b.f.0,, a
6SJ7 in the usual electron-coupled oscillator

1ET. 2wp, DET. 4,
360 &)
FIOO
3 = NOISE
4TRZ Aves LIMITER

Fig. 1 — Noise-limiter circuit of the HQ-129.X.
Ci, C2 — 100 ppfd.
Ca — 0.05 ufd. i
Ri, R2—0.27 megohm.
Rz — 1.0 megohm,
R¢—0.82 megohm.

June 1946

A top view of the HQ-129-X with the dust cover
removed from the tuning-condenser assembly to show
‘the main-tuning gang (right) and the bandspread con-
densers. The antenna trimmer condenser is in the center.

eircuit, is capacity coupled from the plate of the
oscillator to the second-detector plate.

The noise-limiter circuit, shown in Fig, 1,
is a new variation of the series type of limiter, and
it has the important feature that it automatically
accommodates itself to the carrier level. A nega-
tive voltage proportional to the carrier level is
applied to the cathode of the limiter diode
through a filter network R; C; and R4 Modula-
tion changes will not affect this voltage because
of the long time constant of R;C;, but slow changes
in carrier level caused by fading or tuning in an-
other signal will be readily transmitted. Half of
the voltage developed at C; is applied to the plate
of the diode through the voltage divider RiR;.
Thus the anode is normally only half as negative
(with respect to ground) as the cathode —in
other words, it is positive — and the diode will
conduct. Normal audio voltage developed across
R, which is part of the detector diode load, will
cause a change in the current through the limiter
diode and hence a change in the voltage across
R, and thus any normal modulation will be
transmitted without appreciable distortion. How-
ever, if a pulse of noise comes along that rises
above twice the normal carrier level, or even if
the carrier is modulated over 100 per cent, the
anode of the limiter will be negative with respect
to the cathode, and the diode will not conduct as

(Concluded on page 108)

1 QOram, “Full-Range Selectivity with 455-Ke. Crystal
Filter," QST, Dea., 1038,
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the Month

RENEWAIL APPLICATIONS NOT
WANTED — STATION LICENSES
AGAIN EXTENDED

We have been wondering what the schedule
would be for filing renewal applications. And
everybody was keenly cognizant that the six
months’ reinstatement of our station licenses was
due to expire May 15th. FCC settled both mat-
ters for us on April 17th when it directed in its
Order 130-F that amateur station licenses that
were validated for six months by either of its
November orders be extended for the duration
of the term of the operator license held by the
licensee of the station. Operator licenses them-
selves have been extended so that none expires
before December 8th of this year. The new FCC
order extends the term of the station license to
coincide with the term of the operator license.
It accomplishes that by amending the first
ordering clause of Orders 130 and 130-A. to read
ag follows:

(1) Each amateur radio atation license which was valid
at any time during the period December 7, 1941, to Septem-
ber 15, 1942, and which has not heretofore been revoked, is
hereby validated for the term, as extended, of the amateur
radio operator license held by the licensee of the station.

Now we have a schedule for the simultaneous
expiration of both station and operator licenses.
We need not apply for renewal of either (or
modification of the station license; see ifem in
this column on “New Portable-Status Rules”)
until the expiration date approaches. Moreover,
FCC does not want us to file renewal applications
now. This latest development therefore washes
out the suggestion in our last issue that amateurs
apply soon for renewal from those areas where
calls are due to be changed upon renewing. FCC
asks us who are already licensed to sit tight and
let them devote their limited facilities to new
applicants who do not yet possess licenses.

Let us now see when renewal applications
should be filed., Your station license expires when
your operator license does, so get out your opera-
tor ticket and look at its date of issuance. You
can see your schedule from the following analysis
which we have made of the effect of the various
FCC orders in the 115 series extending operator
licenses:

If your operator license was issued between
Dec. 7, 1938, and Deec. 7, 1939, and was first due
to expire between Dec. 8, 1941, and Dee. 7,
1942, it has been extended exactly 5 years.

If your operator license was issued between
Dee. 7, 1939, and Dec. 7, 1940, and was first due
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to expire between Dec. 8, 1942, and Dec. 7, 1943,
it has been extended exactly 4 years.

If your operator license was issued between
Dec. 7, 1940, and Deec. 7, 1941, and was first due
to expire between Dec. 8, 1943, and Dec. 7, 1944,
it has been extended exactly 3 years.

If your operator license was issued between
Dee. 7, 1941, and Dee. 7, 1942, and was first due
to expire between Deec. 8, 1944, and Dec. 7, 1945,
it has been extended exactly 2 years.

If your operator license was issued between
Deec. 7, 1942, and Dec. 7, 1943, and was first due
to expire between Dec. 8, 1945, and Dec. 7, 1946,
it has been extended exactly 1 year.

If your operator license was issued between
Deec. 7, 1943, and Deec. 7, 1944, and was first due
to expire between Dec. 8, 1946, and Dec. 7, 1947,
it has not been extended,

Thus it will be seen that all operator licenses
in the above catagories are now going to expire on
some date between Dec. 8, 1946, and Deec. 7,
1947; and, if you also have a station license issued
before September 15, 1942, it is going to expire on
that same date. That date is the anniversary
of your date of issuance. Ascertain that date in
your own case and write it downsome place where
you won’t overlook it. It is the last date on which
you may file a renewal application. Under the new
FCC rules you may do so any time during the
preceding 120 days. You get the amateur applica~
tion form from your district inspector, attach
your old license or licenses, and mail direct to
FCC in Washington. It is not expected that any
proof of use of licenses will be required in these
first postwar renewal applications.

NEW PORTABLE-STATUS RULES

FCC on April 10th issued its Order 132, mak-
ing important changes in the rules for both
“fixed-portable”” and truly portable operation.

Notice of portable operation (including “fixed-
portable”) has not heretofore been required
above 25 Mec. Portable operation has caused some
interference to other services that cannot be
traced because of the lack of notices. Conse-
quently FCC temporarily suspended the waiver
of such notices, in § 12.92, and now all portable
operation, both above and below 25 Me., must
be reported in advance to the inspector in whose
district it will occur. Mobile operation above 25
Me. is unaffected and still permitted withed-
notice.

So many amateurs are now operating “fixed-
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No.
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. 15
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17

18

19

20

21
22
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The States of Connecticut, Maine, Massachusetts, New Hampshire, Rhode
Island and Vermont.

I'he counties of Albany, Bronx, Columbia, Delaware, Dutchess, Greene,
Xings, Nassau, New York, Orange, Putnam, Queens, Rensselaer, Rich-
mond, Rockland, Schenectady, Suffolk, Sullivan, Ulster and Westchester
of the State of New York; and the counties of Bergen, Essex, Hudson,
Hunterdon, Mercer, Middlesex, Monmouth, Morris, Passaic, Somerset,
Sussex, Union and Warren of the State of New Jersey.

The counties of Adams, Berks, Bucks, Carbon, Chester, Cumberland,
Dauphin, Delaware, Lancaster, Lebanon, Lehigh, Monroe, Montgomery,
Northampton, Perry, Philadelphia, Schuylkill and York of the State of
Pennsylvania; and the counties of Atlantie, Burlington, Camden, Cape
May,*Cumberland, Gloucester, Ocean and Salem of the State of New
Jersey; and the county of Newcastle of the Stute of Delaware.

The State of Maryland; the District of Columbia; the counties of Arlington,

lark, Fairfax, Fauquier, Frederick, Loudoun, Page, Prince William,

Rappahannock, Shenandoah and Warren of the State of Virginia; and the
counties of Kent and Sussex of the State of Delaware.

The State of Virginia except that part lying in District 4, and the State of
North Carolina except that part lying in District 6.

The States of Georgia, South Carolina, and Tennessce; and the counties of
he, Avery, Buncombe, Burke, Caldwell, Cherokee, Clay, Cleveland,
Graham, Haywood, Henderson, Jackson, McDowell, Macon, Madison,
Mitchell, Polk, Rutherford, Swain, Transylvania, Watauga and Yancey
of the State of North Carolina; and the State of Alabama except that
part lying in District 8.

The State of Florida, except that part lying in District 8.

The States of Arkansas, Louisiana and Mississippi; and the city of Tex-
arkana in the Btate of Texas; the county of Escambia in the State of
Florida; the counties of Mobile and Baldwin in the State of Alabama,

The counties of Aransas, Brazoria, Brooks, Calhoun, Cameron, Chambers,
Fort Bend, Galveston, Goliad, Harris, Hidalgo, Jackson, Jefferson, Jim
Wells, Kenedy, Kleberg, Matagorda, Nueces, Refugio, San Patricio,
Victoria, Wharton and Willacy of the State of Texas.

The State of Texas except that part lying in District 9 and in the city of
Texarkana; and the States of Oklahoma and New Mexico.

The State of Arizona; the county of Clarke in the State of Nevada; and the
counties of Imperial, Inyo, Kern, Los Angeles, Orange, Riverside, S8an
Bernardino, Ban Diego, San Luis Obispo, Santa Barbara and Ventura of
the State of California.

The State of California except that part lying in District 11; the State of
Nevada except the county of Clarke.

The State of Oregon; and the State of Idaho except that part lying in Dis-
trict 14; and the counties of Wahkiakum, Cowlitz, Clark, Skamania and
Klickitat of the State of Washington.

The State of Montana; the State of Washington except that part lying in
District 13; and the counties of Benewah, Bonner, Boundary, Clear-
water, Idaho, Kootenai, Latah, Lewis, Nez Perce and Shoshone of the
State of Idaho. .

The States of Colorado, Utah and Wyoming.

The States of North Dakota, South Dakota and Minnegota; the counties of
Alger, Baraga, Chippewa, Delta, Dickinson, Gogebic, Houghton, Iron,
Keweenaw, Luce, Mackinae, Marquette, Menominee, Ontonagon and
Schooleraft of the State of Michigan; and the State of Wisconsin except
that part lying in District 18.

The States of Nebraska, Kansas and Missouri; and the State of Towa except
that part lying in Distriet 18,

The States of Indiana and Illinois; the counties of Allamakee, Buchanan,
Cedar, Clayton, Clinton, Delaware, Des Moines, Dubugue, Fayette,
Henry, Jackson, Johnson, Jones, Lee, Linn, Louisa, Muscatine, Scott,
Washington and Winneshiek of the State of Iowa; the counties of Colum-
bia, Crawford, Dane, Dodge, Grant, Green, Iowa, Jefferson, Kenosha,
Lafaiet.te, Milwaukee, Ozaukee, Racine, Richland, Rock, Sauk, Wal-
worth, Washington and Waukesha of the State of Wisconsin.

The State of Michigan except that part lying in District 16; the States of
Ohio, Kentucky and West Virginia.

The State of New York except that part lying in District 2; and the State
of Pennsylvania except that part lying in District 3.

The Territory of Hawaii, Guam, Wake, Midway, Am. Samoa,
Puerto Rico and the Virgin Ids.
The Territory of Alaska. ‘

Customhouse, Boston, Mass.

748 Vederal Bldg., 641 Washington
8t., New York, N. Y,

1200 Customhouse, SBecond and
Chestnut Sts., Philadelphia, Pa.

508 Old Town Bank Bldg., Baltimore,
Md.
40% New Post Office Bldg., Norfolk,
2.

411 Federal Annex, Atlanta, Ga.

312 Federal Bldg., Miami, Ila.
400 Audubon Bldg., New Orleans, La.

‘404 Post Office Bldg., Galveston, Tex.

500 U. 8. Terminal Annex Bldg.,
Dallas, Tex.

539 U. 8, Post Office & Courthouse
Bldg., Los Angeles, Calif.

328 Customhouse, San Francisco,
alif. ’

805 Terminal Sales Bldg., 1220 8. W.
Morrison St., Portland, Ore.

808 Federal Office Building, Seattls,

ash.

504 Customhouse, Denver, Colo.

208 Uptown P. O. & Federal
Courts Bldg., St. Paul, Minn.

%?\KU. S. Courthouse, Kansas City,
o.

24%})’. S. Courthiouse Bldg., Chicago,

1029 New Federal Bidg., Detroit,
Mich.

328 Federal Building, Buffalo, N, Y.

609 Stangenwald Bldg., Honolulu, T.H
322 Federal Bldg., San Juan, P. R,
7 Shattuck Bldg., Juneau.



portable’’ after several changes of address that
FCC mail to amateurs (including citations!) isn’t
being delivered, and consequently § 12.93(a) has
been temporarily suspended and a new procedure
substituted. Our old rule required notice every
30 days, with not over four such notices permitted
unless modification was applied for, FCC wants
to concentrate on the issuance of new licenses and
is not yet in position to entertain applications for
modification from amateurs who want to escape
signing the portable indication. We have our
licenses, and FCC has just extended their validity,
while we meanwhile operate under simplified
“fixed-portable” requirements: one notice (stat~
ing name, call, and station location) must be sent
the inspector in charge of the district where the
amateur was when licensed, and one notice to the
inspector of the district where the amateur is now
located (if that be s different inspection district).
One such set of notices is good for all time, if one
stays at that address. One may move again and
send another set of notices for each such move,
Modification applications are not wanted. The
requirement applies to all frequency bands.

Amateurs still operating at the licensed ad-
dress have nothing to file except when they engage
in true portable operation,

When operating “fixed-portable” or portable
or mobile, the portable indicator to be signed by
c.w. or stated in words by voice must be in terms
of the new call areas — which have been in effect:
since October 24th, The call itself, however, is
that which FCC has assigned you, and it must be
80 signed — even though you have a new amateur
next door signing the new call-area digit; he too
is signing what FCC assigns him. Digits in calls
will get changed only as FCC issues new or re-
newed licenses. :

It is important to send your notices to the right
inspectors. FCC inspection districts frequently
split states into counties. The required notice
for portable operation must be sent the inspector
whose district includes the county in question.

On page 27 we give you both the text of the new’

FCC order and an up-to-date listing of the FCC
distriets,

ORDER NO. 132

At a session of the Federal Communications Commission
lAeId. Iatl ét‘isGoﬁices in Washington, D. C, on the 10th day of

pril :

WfIEI_{.EAS, the large number of new and renewal ama-
teur station and operator license applications recently filed
with the Commission has made their prompt processing

difficult; and

WHE AS, many amateur station licensees have
changed their station locations since the issuance of their
station licenses and now operate from new fixed locations,
making it difficult for the Commission to communicate with
them; and

WHEREAS, the provisions of § 12.92 of the Commission’s
Rules exempt all amateurs who operate portable stations on
frequencies above 25 Me. from the requirements of notice
concermn%thelr intended operations; and

'WHEREAS, the provisions of §12.93(a) of the Com-
mission’s Rules are not presently adequate to regulate
the operation of non-ﬁortable amateur radio stations at
permanent locations other than those specified in the station
icenses;
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IT IS ORDERED THAT .
~ 1, The provision in §12.92 of the Commission’s Rules
e.xemgting amateur radio station licensees who operate
portable stations on frequencies above 25 Me. from the re-
quirements of prior notice to the district inspector where
operation is intended is suspended until further order of the

ommission. On and after the date of this order, the opera-
tion of portable stations on frequencies above 25 Me. shall
be subject to the same requirements of prior notice as are
specified for the operation of portable stations on frequencies
below 25 Me. in § 12.92, R

2. The provisions of § 12.93(a) of the Commission’s Rules
regarding the operation of non-portable stations which have
been moved from one permanent location to another not
specified in the station license, are suspended until further
order of the Commission.

3. The licensee of an amateur radio station may, on and
after the date of this order, commence operation at a per-
manent location other than that specified in the station
license if advance written notice is given to the inspector in
charge of the district for which the station license was is-
sued, and to the inspector in charfe of the district in which
the operation (on frequencies below or above 25 Me.) is
intended of the followmf articulars: the station call, the
name of the licensce, and the proposed station location,

4. The licensee of an amateur radio station who is now
operating at a permanent logation other than that specified
in the station license may continue such operation if, within
thirty days of the date of this Order, written notice is given
to the inspector in charge of the district for which the sta-
tion license was issued, and to the inspector in charge of the
district in which the station is being operated fon frequencies
below or above 25 Mec.) of the following particulars: the
station call, the name of the licensee, and the station loca-

on. i
5. The operator of an amateur station located at a per-
manent location other than that specified in the station
lgcens% (s%xall follow the calling procedurs referred to in
12.93(c).
This Order shall become effective immediately.

A.C.S. NEEDS HAMS

A lot of GIs separating from the Army and
Navy these days, officers and enlisted men alike,
are not finding civilian life as they thought it
would be. Once the first thrill of being “free”
wears off, and they have to settle down to this
business of making a living, they find the going
plenty rough — 8o much so that they’re drifting
back into the services, little by little.

It goes without saying that former ACS * men
who reénlist are finding the way back to their old
jobs, especially those who were hams, or who be-
came hams as a result of their ACS connections.
ACS is partial to hams. The big brass in ACS are
mostly hams and you know what that means.
In almost any outfit you will find hams all around
you performing their interesting jobs in a way
that reflects their ham careers. During free time
they’re busy building and operating their own
rigs. They are encouraged to do this and helped in
many ways. At many ACS installations, both
here and overseas, there are group rigs on the air
at which any ham in the outfit can pound brass
for the asking. . .

ACS has been going to bat for the hams ever
since it was organized. They’re not going to stop
now. They need men, skilled men, and they need
them badly. They’ll get them, all right, one way
or another, but they want hams. They are es-
pecially interested in former ACS men and other
ham dischargees. So if you're getting disgusted

* AC8 (Air Communications Service) was formerly
AACS (Army Airways Communications System).
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with conditions in civilian life, and find yourself
occasionally longing for the days when every-
thing was furnished by your Unele Sam, give ACS
some thought.

Here’s the procedure. If you're a dischargee
you have your choice of services when you reén-
list. If you choose the Air Forces, and have pre-
viously served with the ACS, it’s a cinch that your
experience will put you back in the same outfit.
If you weren’t with ACS, drop a line to the ACS
recruiting officer, Langley Field, Va., state your
qualifications and experience, and say that you
want in. Although ACS can’t guarantee that
you'll wind up there, they’ll do fheir best to get
you, and your chances are very good.

In any event, the ACS man will be glad to fur-
nigsh you with all the facts and figures. What can
you lose by dropping him a line?

WHAT BANDS AVAILABLE?

Below is a summary of the U. S, amateur bands
on which operation is permitted as of May 15th.
Future changes will be announced by W1AW
broadecasts. Figures are megacycles. AQ means an
unmodulated carrier, Al means c¢.w. telegraphy,
A2 is m.c.w., A3 is a.m. 'phone, A4 is facsimile,
A5 is television; FM means frequency modula-
tion, both 'phone and telegraphy.

3.500- 4.0 —Al
3.900- 4.0 -— A3, Class A only
27,185~  27.455-— AQ, Al, A2, A3, A4, FM
28.0 ~ 29.7 —Al
28,1 - 29.7 —A3
29.0 - 2.7 —FM
50.0 -~ 54 — Al, A2, A3, A4
52.5 - 54 —TFM [is only
144.0 - 148 — Al, A2, A3, A4, FM; except band
144.0 - 146.5 within 50 mi. of Washington, Seat-
tle and Honolulu.
235 - 240 — Al, A2, A3, A4, FM
420% -  430% — A1, A2, A3, A4, A5, FM
1,215 - 1,295
2,300 - 2,450
5,250 - 5,650
10,000  -10,500 AP, Al, A2, A3, A4, A5, FM, Pulse
21,000 ~22,000
Above 30,000

* Peak antenna power must not exceed 50 watts.

STAFF NOTES

New names in the QST masthead include that of
Harold M. McKean, W1CEG, as assistant to the
editor. Mac took up amateur radio in 1928 at a
tender age and did notable work with a pair of
push-pull ’10s. He has been a newspaperman for
many years, coming to us from the advertising
department of the New Britain Herald. During
the war he served as an RT1¢ in the Coast Guard,
graduating at the top of his class as an advanced
radio technician and later planning courses and
acting as head radar-laboratory instructor at the
USCG Radio Engineering & Maintenance School
at Groton, Conn.

Another new face is that of Richard M. Smith,
W2FTX/1, from Flushing, N. Y., now a tech-
nieal assistant in our Technical Department.
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ARE YOU LICENSED? .

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

Graduated from Pennsylvania State College in
1937, he served during the war as senior instrue-
tion-book editor for Hazeltine Laboratories,
builders of secret war-time electronic gear, He has
been an active ham since 1933, working most
bands on both 'phone and c.w., and: i8 interested
mainly in low-powered stations.

A. David Middelton, W20EN/1, has been
transferred from the Editorial Department to the
Technical Department as a technical assistant
and will devote his talents largely to the design
and construction of apparatus for the Handbook.

John T. Rameika, W1JJR of Hartford, is the
new senior operator at WIAW. Active for many
years and possessed of a clean fist, John holds not
only Class A but commereial first-class telephone
and second-class telegraph licenses. If amateur
radio weren’t his first love, he would still be a
mechanical-department foreman, his skill as a
mechanic showing in the admirable construction
of his home station.

The “reconversion’ of the headquarters office
establishment is now practically complete and
we are set for lots of hard work. There are over
fifty of us now. Come in and see us if you get
down to New England this .summer on your
vacation!

FLASH!
ENTIRE 80-METER BAND OPENED!

® FCC Order 130-G on May 9th brought
us the good news that the remainder of
the 3500-4000 kc. band was opened to us
at 11 A.M. E.S.T. that date. Again there
was extraordinary collaboration by all
interests involved, for which we are
grateful. We now have the whole of good
ol’ 80; all of it is open to ec.w., and
39004000 to Class A ’phone.

The same order authorized amateur
experimentation nonexclusively on all
frequencies above 30,000 Mc. (30 kMe.),
and authorized the use of A@ and pulse
emission on all our frequencies above -
1215 Me.

The outlook remains good for the
early return of goodly portions of the
7- and 14-Mec. bands.
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this month

25 Years Ago 7

IT’s a warm June, 1921, and anticipation of
summer’s QRN is not pleasant. But are we
going to QRT for the season as in past years? No!
 We’ve got “high-pitched” c.w. now and the op-
timists in our ranks are prophceying year-"round
traffic handling for our nets. In announcing
ARRL’s summertime Static-Puncturing Contest,
QST for the month says, ‘“The main idea is to
settle once and for all, the question whether or
not ¢.w. will come through when the spark falls
down.”

Receivers for c.w. have been our problem; they
have not, in fact, kept abreast of the development
of our new c.w. transmitters. John L. Reinartz,
1QP, comes up with “A Receiving Tuner for
C.W.” in a timely lead tcchnical article. His
single-bulb receiver, with a range of 150 to 450
meters, oscillates nicely at any wavelength to
which the grid eircuit is tuned. The aerial circuit
and coupling never need be adjusted. You just
start the receiver oscillating, vary the secondary,
and you will hear ¢.w. stations as you pass their
waves. You can stop without effort on any of
them, or switch almost instantly back and forth
from one to the other, and find them alwaysin the
same spot on the dial, without any hand-capacity
effect.

The Old Man lets off steam again! He com-
plains of “Rotten Nerves.” Says converting to
c.w. has him worn all to a {razzle, and for all his
effort he can’t get over a lone amp in the antenna.

“Wonders never cease — in radio!” QST has
learned of a newly-developed filamentless-type
Amrad tube that oscillates, rectifies and amplifies.
Reputedly, it is filled with either neon or helium,
and has been successfully demonstrated. We can’t
wait for more dope! . .. H. E, Bussey, 4Al,
authors ‘“A Radiophone Employing A.C. and a
Chemical Rectifier,” a description of his new rig
employing a pair of 50 watters with a.c. on the
filaments and a 24-jar chemical rectifier for plate
supply. He has worked 700 miles on c.w. and 350
miles with modulation. . . . “The Ideal Relay
Spark Station,” in two parts, by R. C. Denny,
6CS, wins second prize in @ST"s contest for prac-
tical suggestions for spark sets.

Complete returns are in on the Washington’s
Birthday Relay. Over 7240 amateurs reported!
First-prize winners are Leander L. Hoyt and S.
D. Browning, Hayward, Calif. The relay mes-
sage: ‘“May the spirit of Washington be our guide
in all our national aspirations and may the current
year mark the return of tranquility, stability,
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confidence and progress thruout entire world.”
Who is this J. DeWitt of Nashville, Tenn.,
37th-place winner of a pair of Brownlie Phones?
¢t JBvery day sees new records set! 2BK has been
heard by 6KA, who in turn has been heard by
8AGK. 8ZA has been copied by 6EJ. 3HJ has
been heard 200 miles west of the Azores. Despite
QRM and QRN, last month’s traffic soared to
10,352 messages. 1ITAA is first again with 457.

Outstanding stations described this month are
Frank M. J. Murphy’s 8ML, Cleveland, Law-
rence Mott’s 6XAD, Catalina Island, Calif., and
John L, Reinartz’s 1QP, South Manchester, Conn.
Clifford J. Goette and 8. Kruse are saluted in
QST’s““Who’s Who in Amateur Wireless’ section.

Dr. J. H. Dellinger, Chief of the Radio Labora-
tory, Bureau of Standards, Department of Com-
meree, outlines his department’s activities in the
development and control of the radio art. He
thanks amateurs for their codperation and decries
the limited budget upon which his forces must
operate. Editorially, QST hits at budget pruners
who would hinder the work of the Department.
ARRL’s Board of Directors will be asked to take
up the matter at its next meeting.

The First ARRL National Convention and
Radio Show is announced for Chlcago in late
summer. A bang-up five-day program is promised.
There’ll be plenty of hotel accomodations but
make your reservation now, OM.

Perusing the ads, we just can’t resist this
new gear for our station: Radisco’s Vario-Coupler
at $7.50, with every part accurate to .002 of
an inch; Brandes Matched Tone Headsets that
overcome the stress of weather and other condi-
tions; an Acme 114-Henry Choke for ironing out

pulsations.
e Strays "

So it’s always the other fellow’s transmitter
that drifts, and not your receiver, eh? Well, for
an object lesson on drifting, put your receiver
on WWV’s 5000 ke. a.nd watch WWYV drift some!

W4ERI does not hold the record for a high
bounce with his round-trip-to-the-moon radar
signal. It appears that the world’s record bounce
(reported in IRE Proceedings, October, 1929,
p. 1750) was made by European radio men who
received authentic echoes of their signals 4-
minutes-and-20-seconds after their transmission.
That figures out about 22 million miles one way.
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A Mobile Rig for 50 and 28 Mc.

Featuring Quick-Heating Filaments and Push-fo-Talk Operation

BY EDWARD P. TILTON, * WIHDQ

® Spring is the mobile season, and mobile
work on 6 and 10 meters is expected to
reach an all-time high this year. Here is
a neat little two-band rig which can be
fitted into any car. Its quick-heating
filament-type tubes reduce over-all bat-
tery drain, and operation is controlled
entirely by the push-to-talk switch on
the microphone.

the enthusiast must choose between two

techniques. If he has a small truck, a
station wagon, or a jalopy, he may load it up with
extra batteries, install a heavy-duty generator,
or even take along a gas-engine-driven a.c. genera-
tor, in order to put a husky signal on the air. If,
on the other hand, he is a one-car man with a
family, it is usually a matter of designing his
mobile rig so that it will run satisfactorily on the
regular car battery, and be unobtrusive physi-
cally, so as not to interfere with the use of the car
for its intended purpose, the transporting of
family and friends.

In addition to economy of operation and neat-
ness of appearance, we wanted our mobile job to
include push-to-talk operation, for convenience
. and safety. It had to be of rugged construction, so
that it would be ready to go at any time, and,
since we once again are permitted mobile opera~
tion on 28 Mec., we wanted to be able to work on
that band as well as 50 Mec., with a minimum of
effort involved in changing from one band to the
other.

Economy of operation, from the standpoint of

* V.H.F. Editor.

'W’HEN HE decides to fry mobile operation

¢

The 6- and 10-meter mobile
unit installed in the author’s
car. The small aluminum box
mounted at the right of the
unit houses the antenna
change-over relay. Genemotor
and starting relays are
mounted under the hood.

¢
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over-all drain from the car battery, is best ob-
tained through the use of filamént-type tubes
which are lighted only during transmission pe-
riods. This has not been too practical for low-
powered rigs in the past, as the only quick-heating
filament tubes available were those designed for
higher voltages than are normally obtained from
small vibrator and genemotor supplies. Recently,
however, a new low-power filament-type beam
tetrode of the miniature variety was irtroduced
by Hytron. This new tube, the 2E30, is admirably
suited for use in the exciter and audio stages of an
amateur mobile rig.

Five 2E30s are used in this job, serving as
crystal oscillator, frequency multiplier, Class-A
driver, and push-pull Class-AB modulators. The
final stage uses a 2E25, also a filament-type beam
tetrode, but of somewhat larger construction.
Total filament drain is only 4.8 amperes, and
there is no drain whatever when the rig is not
actually on the air. Total drain from the plate
supply, at 100 per cent modulation, is under 150
ma, with a 275-volt supply.

For neatness of appearance the rig is mounted
in a grey crackle-finish cabinet of modern design
(Par-Metal CA-202). The cabinet, whichis 8x 8
x 16 inches in size, is shock mounted on a shelf in
back of the seat in the writer’s coupe, but it lends
itself to installation in the trunk compartment of
sedan-type vehicles. All interconnecting cables
are rubber covered, the antenna leads being RG-
11-U coax with serew-on fittings.

Special attention was paid to ruggedness of
construction. All leads to small components are
made short and direct, and liberal use of terminal
plates permits parts to be rigidly mounted at
both ends. Tuning controls-are equipped with dial
locks (National ODL) to keep the rig in tune




S| Arfo .
D o\ Filaments
&) )———
P

AzB2CaD:E; J AV 077

L =l

A B G D E

J_"’" Ry

4| Car
= {Battery|
+ 04

Fig. 1 — Wiring diagram of the mobile rig for 6 and 10 meters.

C1"— 100-ppfd. midget, screwdriver-adjustment type
(Hammarlund APC-100). '
Ca, Ca—100-6zufd. midget, shaft type (Hammarlund

HF-100).
C4—15i§n£:d., double spaced (Hammarlund HFA-

Cs —0.001-xfd, mica.

Cs, Cz, Co, Ci1, Ci2, C13 — 500-pufd. midget, mica.

Cs, C1p — 100-zfd. midget, mica.

Ri1 — 82,000 ohms, 1 watt.

Rz, Re-— 1000 ohms, 14 watt.

Rs, R7, Rio — 100 ohms, 14 watt.

Re, Rs, Riz, Ria — Special shunts, (See text.)

Rs — 150,000 ohms, 1 watt.

Ro — 30,000 ohms, 1 watt.

Ri1, Ris — 5000 ohms, 10 watts.

Ris — 10,000 ohms, 14 watt.

Ris — 0.5-megohm potentiometer.

RFC — 2.5-mh. r.f. choke, National R-100.

J1 — Socket on power cable, 5 prong.

J2 — Double-button microphone jack. If T-17-B micro-
phone is used, a special jack designed for this

during the roughest going. The meter (a Marion
0-10 ma. sealed unit) is back-of-panel mounted,
with a sheet of lucite serving as a protecting win-
dow. Mounting the meter back from the panel also
provides an easy means of illuminating the meter
face, dial lights being mounted at either side of the
meter. .

To facilitate quick band changing without
cumbersome switching arrangements, the circuits
are laid out so that it is merely neccessary to
change the crystal and the final plate coil, Ls, and
retune the plate condensers, Cy, Cs, and Cy, in
going from one band to the other. The cathode
tuning-condenser setting is uncritical, and may

32

microphone must be obtained.

J3 — Coaxial fitting (Amphenol 83-1R. Matching plug
is 83-ISPN§.

P; — Power plug on transmitter chassis.

S1, Sa — S.p.s.t. snap switch.

S3—2-gection 5-position wafer-type switch.

T1 — Single-button microphone transformer.

Te — Driver transformer (Stancor A-4752).

Ts — Modulation transformer (UTC S-18).

Li, L2 — 7 turns each, No. 20 d.c.c., 9/16-inch long on
1.inch dia. form, windings interwound.

L3 — 10 turns No. 12 enam., closewound on 1l-inch dia.

orm.

L¢ — 6 turns No. 12 enam., ¥{-inch long, }4.inch inside
dia., self-supporting.

Ls — 28 Mec.: 10 turns No. 12 enam., 1}4-inch long, 1-
inch inside dia., self-supporting.

50 Mc.: 5 turns No. 12 enam., 1.inch long, 1-inch

inside dia., self-supporting.

Lg — 3 turns on Y4-inch polystyrene rod — See text and
detail photo.

be left near maximum capacity for both bands.

. The oscillator and multiplier plate-tuning con-

densers are large enough so that the circuits may
be tuned to both bands with the one coil in each
place. .

With the use of two relays, complete push-to-
talk operation is possible. The first relay starts
the genemotor and applies the filament voltage,
the second handling the switching of the antenna
from receiver to transmitter. When filament and
plate voltages are applied simultaneously as they
are in this unit, a motor-generator power supply
is preferable to the vibrator type, because the
voltage builds up gradually with the former, not

QST for




reaching maximum until the filaments of the
tubes are close to full operating temperature.
With the filament-type tubes there is no necessity
for preliminary switching. The operator simply
grasps the microphone and thereby goes on the
air — an important factor in keeping the driving
of the car a moderately-safe proposition.

Circuit Considerations

The crystal oscillator is a Tri-tet, modified for
filament-type tubes. In place of the usual tuned
circuit in the cathode lead, interwound coils are
inserted in the oscillator filament leads, one of the
coils being tuned with a screwdriver-adjustment
trimmer mounted on the chassis near the oscil-
lator tube. The setting of this adjustment is not
at all critical — it is set near maximum capacity
and left at the same position for all erystals. The
oscillator doubles in its plate circuit at all times,
the crystals used for 50-Me. operation being in
the range between 8334 and 9000 ke., while 7-Me.
crystals are used for 28-Me. output.

The stage following the oscillator is operated

-as a doubler for 28 Mec., and as a tripler for 50
Me. At first this gives the impression of being a
dubious approach, for it would appear that there
would tend to be a lack of excitation for the higher
frequency. Actually, it turns out that there is
more excitation on 50 than on 28 Me., because the
tuned circuits are operated with quite high C at
the lower frequency. The 2E30 is a very effective
frequeney multiplier, and there is adequate exci-
tation on both bands, with both 2E30s running
well below their rated input. Screen voltage to the
exciter stages and plate voltage on the Class-A
driver is maintained at 150 volts by means of a
voltage regulator tube, in this case a new minia-~
ture OA2. It is similar in characteristics to the
VR-150, and was selected in preference to the
VR-150 merely because of its smaller size.

The manufacturer-rated maximum plate po-
tential for the 2E30 iz 250 volts. Most mobile
power unitg deliver slightly more than this volt-
age under load, but by holding the screen voltage
at a constant value lower than the rated maxi-
mum there seems to be no harm in running the
plates at 300 volts, as long as the stages so oper-
ated are not modulated.

The final stage uses a 2E25, a filament-type
beam tetrode of larger size and higher power
capability than the 2E30. It is a well-shiclded
tube, with its plate lead coming out the top,
permitting the mounting of the grid circuit below
the chassis and the plate components above,
which results in completely-stable operation with-
out neutralization. A small shield, cut from an
old-style tube shield, comes up to the bottom of
the plate assembly of the 2E25, providing com-
plete shielding of the leads in the base of the tube.
The 2E25 plate coil, Ls, is made plug-in, and only
this coil and the crystal need be changed in going
from one band to the other.
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To permit variation in antenna coupling, the
output coupling coil, Lg, is mounted so that it
may be moved in and out of the plate coil by
means of a front-panel control. The coupling coil
is wound on 2 piece of 4-inch diameter polysty-
rene rod, into which is inserted a !4-inch rod of
the same material, which extends through the
panel. A shaft-locking panel bushing (Bud
PB-532 bushing, Millen 10061 shaft lock) allows
the coupling to first be set at the proper point by
the “push-pull” method, and then locked in
place by tightening the nut on the shaft lock.
This nut may be set “finger-tight,” allowing the
coupling to be adjusted, yet holding it with suffi-
cient firmness to prevent its being jarred out of
position,

The Audio System

Three 2E30s, one as a Class-A driver and a pair
as Class-AB moedulators, supply the audio for
modulating the 2E25, It will be noted that all
three tubes are triode connected, the plate and
sereen being tied together at the socket. Opera-~
tion of the tubes as triodes resulted in appreciably-
better quality than the pentode connection,
though there was more than adequate audio sup-
plied by either hook-up. Full modulation at nor-
mal speech levels is obtained with the gain con-
trol somewhat less than full on, and the voice
quality is reported as considerably better than
that normally expected of a carbon microphone,
Tests with an oscilloscope and an audio oscillator
indicate very satisfactory fidelity in the speech-
frequency range.

Bias is obtained from a 30-volt hearing-aid
battery, upon which an operation was performed
to give it a tap at 15 volts. The cardboard case

Detail photo of the 2E25 final stage, showing method
of coupling to the antenna. The coupling coil, wound on
a polystyrene rod, is adjustable from the front panel.
The plate coil is mounted by means of G.R. plugs.
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Bottom view of the mobile rig. At
the left center are the interwound
coil and tuning condenser which are
part of the oscillator filament circuit.
Audio components are at the left,
with oscillator and multiplier plate
circuits near the front panel.

L 4

was slit open with a sharp knife, and a tap sol-
dered at the midpoint (this type of battery is
made up of two 15-volt assemblies connected in
series). A lead was then brought up to the unused
terminal in the three-pin socket on top of the
battery.

The microphone used is an Army T-17-B, now
available on the surplus market. It has a button
assembly similar to the newer telephone units,
and is equipped with a convenient and rugged
push-to-talk switch. Any similarly-equipped
single-button microphone may, of course, be
used. .

Metering of the plate current in the oscillator,
multiplier, final, and modulator stages, as well as
the grid current in the final, is accomplished by
means of a 10-ma. meter which is switched into
the various circuits. Small 100-ohm resistors are
connected across each set of switech points, and
those in the plate circuits are wound with shunts
to increase the meter range by a factor of ten.
These shunts are scramble-wound of No. 30
enameled wire, using a piece approximately 7-
foot long. The simplest way of making the shunts
come out just right is to wind on an excess of wire,
and then reduce the length until the multiplica-
tion of the meter scale is correct.

Adjustment and Testing

Except for the speech stages, the rig may be
tested using 6.3 volts a.c. on the filaments and an
a.c. power supply. Modulation must be tested
using a storage battery, as the polarity of the fila-
ment voltage affects the bias conditions, and a.c.
on the audio-stage filaments produces a heavy
hum. The power supply used should put out not
more than about 200 volts, in order that no harm
be done %o any of the tubes during the initial
testing.

Set 8; to the “on” position, leaving Sz ““off.”
With the meter switch in position “A” apply
plate voltage and note the meter reading, which
is the oscillator plate current. This will be about
20 ma., dipping slightly at resonance as C; is
adjusted. Switch S3 to position “B’’ and adjust
the multiplier tuning condenser C;. Plate current
to this stage should be about the same as that to
the oscillator. The dip at resonance may not be as
pronounced, so the final-stage grid current (posi-
tion “C,” 10-ma. scale) is the best indication of
proper tuning of the preceding stages. Final grid
current should be about 4 ma., dropping to about
3 ma. when final-stage plate voltage is applied
(by closing Sq), and a load coupled to the plate
circuit. Final plate current, position “D,” should

¢

Front view of the mobile unit,
showing arrangement of controls. At
the upper right is the meter switch,
and below it the gain control. The two
dials below the meter are the oscil-
lator tuning, right, and multiplier
tuning, at the left. In the upper left
are grouped the final tuning, coupling
adjustment, and coaxial output jack.
The two knobs at the lower left are
the manual controls for the filament
and final plate voltages. Note dial
locks on tuning controls. Panel area

is 8 x 14 inches.
L4
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The plate ecircuit of the final stage
is the only r.f. circuit above the chas-
sis. The three tubes at the left are the
driver and audio stages, with the
oscillator and multiplier tubes di-
rectly in back of the meter. The tube
to the right of the modulation trans-
former is the OA2 voltage regulator.
Chassis size is 7 x 13 x 2 inches.

drop to 10 ma. or less when the plate circuit is
resonated with no load. If all is well up to this
point, higher voltage may be applied. The aver-
age mobile plate supply delivers around 275 volts
at the load this unit puts on it, so we made our
final tests at about this figure. With an antenna
or dummy load, the final plate current should
load up to 60 ma. or so, though this loading will
not be obtained with a lamp connected across Lg.
In order to light a 25-watt bulb appreciably, five
or six turns of pick-up coil will be needed, provid-
ing a fairly-bright indication.

Modulator plate current, position “E,” will
run arcund 20 ma. with no speech, swinging up to
40 ma. or so for full modulation. Much higher
peaks, up to 80 ma. or higher, can be reached at
full gain setting, but this will result in over-
modulation. It is well to measure the Class-A
driver plate current also, though no metering posi-
tion is provided. This should be around 10 ma.

In putting the rig on the air there is little dan-
ger of ending up on a wrong frequency, since the
final circuit will not tune to wrong harmonies if
the constants given are followed closely. It is pos-
sible, however, to obtain grid current on out-of-
band frequencies, so it is a good idea to check the
frequency of each stage with an absorption-type
wavemeter, when the stage is placed in operation.
It is advisable to record the setting of the various
controls at which best operation results; then in
changing bands it is merely necessary to swap the
crystals around, change the output coil, set the
dials to the predetermined points and secure
them in place with the small locks provided.

The octal socket used for the crystal provides a
convenient storage place for the crystal not in
use. To have the plate coil for the other band
always ready for use, a stand-off insulator fitted
with a G. R. socket was mounted on the rear wall
of the cabinet. Other refinements we expect to
add, on the basis of our brief operating experience
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with the rig, include a calibration of all controls,
mounted in permanent form on the underside of
the cabinet cover, and also some means of clamp-
ing the cover down tightly in place. At present it
gives forth an anneying rattle in rough going.

Performance on the two bands is similar, an
input of about 18 watts being realized with a
300-volt plate supply. The rig has been used suc-
cessfully with a plate voltage of around 225 and
an input of 6 to 8 watts. Actually, in most mobile
work, the lower power works out just about as
well, and the saving in battery drain is consider-
able. If higher power is desired, an input of 30
watts or more can be run to the final, by supply-
ing that stage from a separate power source cap-
able of delivering 400 volts d.c. This sort of ar-
rangement is rather rough on the battery, and
something special in the way of battery and gen-
erator equipment is in order, if use of this amount
of power is contemplated as the regular thing.

Installation in the Car
Suitable change-over relays for coaxial feeders

“are still on the list of things to come, so we had to

do the next best thing and make our own. The
net result is not a coaxial-line relay, by any
means, but it serves the purpose, and the transfer
of energy to the antenna seems to be about the
same when the relay is used as when the feeder is
connected directly to the transmitter. An ordinary
6-volt s.p.d.t. relay, having low-loss insulation
and fairly-wide contact spacing, was installed in a
handmade aluminum box, on the sides of which
are three Amphenol coaxial fittings for the cables
to the antenna, receiver, and transmitter. The
relay case is grounded and only the inner con-
ductors are switched.

A headlight relay is used to handle the job of
starting the genemotor. These relays can be pur-
chased at any auto-accessory store at low cost,

(Continued on page 110)

35



Long-Wire Antennas
A Physical Picture of Rhombics and Vs

BY WALTER VAN B. ROBERTS, * W3CHO

HE COMPLETE analysis of the operation of
‘Tlong—wire antennas usually involves rather

complicated mathemadtics, so it is interesting
that some of the main results of such an analysis
can be obtained in a relatively easy and simple
manner which has the incidental advantage of
providing a physical picture of their operation.

The present treatment starts with a simple
long wire terminated nonreflectively so that

" purely traveling waves slide along it. These are
waves of current, but they ftravel at the same
speed along the wire as do radio waves in space
so that both kinds of waves can be represented
in the same way on a diagram,

Fig. 1 shows a long wire in free space set at an
angle @ with respect to the direction in which
transmission is desired. The diagram is in the

70.
Receiver
W, W, Wg

R Q

Fig.1—How

radiations from

w individual ele-

- ments of a long

wire add up

along a given
direction.

Feed
Point
nature of an instantaneous photograph showing
current waves W along the wire and three sample
radio waves, W1, Ws, and Wg, which have been
radiated from points 1, 2 and 8 on the wire and
are on their way to the desired receiving point.
All the various waves add up at the receiving
location to produce a resultant field, but they
must be added vectorially because they are not
all in the same phase when they arrive. By
drawing a line PQ across the waves it can be
seen, for example, that W is a little out of phase
with W1,
*155 Hodge Road, Princeton, N, J.
1 Exactly the same condition determines the best length

of & microwave horn for a given flare angle; also the diameter
of the first Fresnel zone in wave propagation studies.
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‘Fig. 2 shows how to find the vector sum, S,
of the nine waves emitted from the nine points
marked 1 to 9 on the wire, First a vector marked
W1 is laid off to represent wave Wi, then at the
end of W we draw a vector Wy with just enough
change of direction to correspond to the phase

¢

Fig. 2 — Vector
diagram showin
the addition of fiel S
components from
different sections of
the radiator at a

- point in space.

Wg

¢ Start

difference between Wi and Wa. This process is
continued until all the waves have been repre-
sented. The sum of all the vectors is the line from
the starting point to the head of the last vector
and is marked 8. (If we had divided the wire
up into a great many points instead of just nine,
Fig. 2 would have looked like part of a smooth
circle.)

It will be scen from Fig. 2 that S would be
slightly greater if we had left off the ninth little
vector. In other words, the wire is too long to
produce the maximum signal possible in the
desired direction. On the other hand, if the wire
had been cut off at, say point 7, the sum S would
again be less than the maximum possible. But it
will also be noticed that the wire can be con-
siderably longer or shorter than the optimum
length without very much reduction in S, which
fact accounts for the wide frequency range of
operation of rhombics, for example.

Fig. 2 shows that the maximum value of S
oceurs when the waves from the two ends of the
wire are 180 degrees out of phase. This happens
when the wire is a half-wave longer than its
projection along the line to the receiver! so that

® There are a few simple trig formulas
and vector diagrams here, but don’t let
them frighten you. Essentially, the arti-
cle is an easily-followed exposition of the
principles underlying long-wire anten=
nas. It will help you to visualize and un-
derstand what goes on, and why, in
rhombics and Vs.
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. A
we have the equation L = 2 + L cos 8 to tell us

the optimum length of wire for a given value of 9.
This equation may be rewritten thus

I A2

" 1-cosf @

We have now developed a formula giving the
best length of wire to use for a given angle 6,
but what is the best value of @ to use? A plausible
argument to determine this is as follows: Let us
suppose that the wire is always divided into the
same large number of parts so that the radiation
from each part is represented by the individual
vectors of a diagram such as Fig. 2. Obviously,
the longer each vector is the greater S will be,
assuming that the total wire length is always
made to satisfly Equation 1. Now the radiation
from each part of the wire in the desired direction
is proportional to the length of the part multiplied
by the sine of 8. Hence the field at the receiver
will depend on L sin 6. Putting in the value of L
given by Equation 1, the field is therefore deter-

in 8
mined by the quantity T——SLI:)W"

It turns out
that this quantity does not have a maximum
value for any value of 6 but continues getting
bigger the smaller 8 is made. Hence all we can
say is that 0 should be made as small as possible
considering that L becomes very large as 0 is
made very small, which fact puts practieal limits
on the reduction of 4.

Ground Reflection

But in all the foregoing we have been talking
about a wire in free space, which is not the usual
condition. Usually the wire is stretched hori-
zontally over ground. If the ground acts as a good
reflector its action is to reinforce the radiation
along a certain elevation angle which depends on
the antenna height. This elevation angle will be
figured later but for the present we will simply
assume that there is such an angle and call it A.
Referring to Fig. 1 again and considering it as a
plan view of the antenna, we will now figure out
all over again what is the best length of wire —
but this time we want to know the best length for
sending signals not directly toward the receiver
but at an angle A above this line. Radiation is
reinforced at this vertical angle in any case so we
might as well design the antenna to work best
in the same direction.

The recalculation happens to be very simple
because Equation 1 tells us the optimum length
in terms of the angle between the wire and the
desired direction of transmission, so all we have
to do is to consider the ¢ in Equation 1 as being
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replaced by the angle between the wire and a line
elevated by the angle A above the direction to the
receiver. By reference to the formulas of spherical
trigonometry it will be found that the cosine of
this new angle is simply the product cos @ cos 4,
where 6 has the same meaning as in the previous
discussion; that is, it is the horizontal angle
between the wire and the direct line to the
receiver. Hence Equation 1 becomes
/2
L = 1Zcos 6 cos A

@

Again we have found how to make the length
optimum for a given value of 8 but do not know
what is the best value of 6. To find out, we apply
the same argument as before and this time find
that the field at the elevation angle A is pro-
portional to

sin @
1-cos @ cosA
This time there is a best value for 6, namely
6 =A. ®

Equations 2 and 3 give definite values to L
and 0 which result in radiating the maximum
possible signal at elevation angle A. All we need
now is to know how high the wire should be so
that reflection from the ground will reinforce
signals transmitted at the elevation angle A.

Each of the individual waves from the wire is
reflected from ground exactly like the waves from
an ordinary dipole, so that the angle of reinforce-
ment of radiation from the long wire will be the
familiar angle that applies to horizontal dipoles.
For the sake of completeness the derivation of
this angle is shown in Fig. 3. The object is to find
the elevation angle at which the direct and

Fig. 3 — Reflection from ground.

reflected rays are in phase. One way to do this is
to know that horizontally-polarized waves are
reversed in phase by reflection and then find
what angle makes the path of the reflected ray a
half-wave longer than that of the direct ray. The
other way is to replace the earth by the image of
the dipole, which is of opposite polarity to the

" dipole, and find what angle makes the path from

the image a half-wave longer than that from the
dipole. Either method gives the result:

A

H=fona @
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This last equation supplies the finishing touch
to the design of a long-wire antenna to give
maximum signal at a given elevation angle. The
equations may be rearranged in various ways by
substituting values from one into another. For
example, if we want to find best values of L, H
and 6 for transmission at a desired elevation
angle A, the equations are more convenient thus:

A
T 4sinA ®
-
T 2sin?A ®
6=A (7)
7o Receiver
4
1
L L i
|
1
. 4 I
2 wire 1
line |
i
]
i

Fig.5— Combination
of two long wires to form
a half-rhombic antenna.

Fig. 4— The V an-
tenna.

Vs and Rhombics

The wire has been shown slanting off to the
right but it could just as well have been drawn
off to the left except that the direction of the
currents, or rather their crosswise components,
would have appeared reversed as viewed from the
receiving point. Thus if we use both right and
left wires at once and drive them in push-pull
their signals will add and we have a “V” antenna
of optimum design, as shown in Fig. 4. Further-
more, Equations 5, 6 and T also give the optimum
design of a rhombic whose sides are each of
length L with an. angle 20 between sides at the
feed point. That this is so will require a little
more demonstration. ’

In Fig. 5 the wire A is chosen in accordance
with Equations 5, 6 and 7 and hence radiations
from its various parts add up to an exact semi-
circle in the diagram of Fig. 2. Now if wire B
were added to A without a change of direction,
the vector diagram of the radiations from the
parts of B would simply continue around the
circle in Fig. 2 to come back to the starting point,
making the resultant S shrink back to nothing.
But actually wire B is reversed in slope with
respect to the line of transmission so that all the
little vectors representing its radiations are re-
versed. Following the procedure for vector ad-
dition this results in the diagram of Fig. 6, which
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has the sum S twice as large as that from the
single wire. If we now add two more wires, C' and
D, together with a two-wire line for feed and a
terminating resistor B connecting the far ends of
both sides, the result is the complete rhombic
of Fig. 7.

There is one more thing we can deduce without
much trouble, namely the power gain of the V
and the rhombic as compared to the single wire
of Fig. 1. When we add another wire to form a
V the impedance presented to the source is
doubled since the two wires are in effect fed in
series, 80 that twice as much power is required
to produce a given current in the two wires as
in one alone. But the field at the receiving point
also is doubled, and doubling the field is equiv-
alent to quadrupling the power. Thus the V
has a power gain of 2 over the single wire. Now
adding elements B and C to the V to form a
rhombic does not change the input impedance
because there is no reflected wave, so the doubling
of the receiver field that is thus produced is
equivalent to quadrupling the power without
any increase in actual input. Thus the rhombic
has a power gain of 4 over the V. These results
might be stated as follows: Each wire added to
the single wire of Fig. 1 gives a power gain of 2.

Power Gain

Calculating the gain of a rhombic compared
to a half-wave dipole is beyond the scope of the
present qualitative sort of treatment, but an
approximate value can be obtained from the
known input resistance of the rhombie, which,
when properly terminated and designed for maxi-
mum performance, is about 720 ohms. (Not that

Fig. 6 — Vector addi-
tion of field components
from the antenna shown
in Fig. 5.

Fig. 7— The rhombic
antenna.

the last two digits are significant, but 720 is just
ten times the input resistance of a half-wave
dipole, making it a convenient figure to use.) If
then we assume that the impedance of the rhom-
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bic is ten times that of a dipole, it will require
ten times the power input to produce the same
current in the rhombic as in a dipole. But the
current in the rhombie is much more effective
than the same current in a dipole. We can figure
the relative fields set up in the desired direction
by the same current in the two antennas by
figuring their effective lengths, the term “effective
length” being here defined as the length of wire
that would be required to produce the observed
signal at the receiver if the current were uniform
and of the same phase throughout the wire, and
the wire were crosswise to the line to the receiver.
In the case of the half-wave dipole the current is
in the same phase all along the wire but it is not
of uniform strength, so that the effective length

A . .
is - In the long-wire traveling-wave antenna the

current is approximately uniform? but the vary-
ing phase of the waves received from different
parts of the wire makes the resultant (see Fig. 2)
only the diameter of a wecircle instead of the
numerical sum of all the vectors, which is a semi-
circumference. In other words, phase differences

2
reduce the effective length by the factor pc Also,

the long wire is not crosswise to the emitted beam
so its effective length is further reduced by the
factor sin A where 4 is the angle between the
beam and the wire. Thus the effective length

2
is - L sin A. But we can use Equations 5, 6 and 7

to get rid of L, whence effective length is
A sind
= sin?A
In the rhombic the effective length is four times
this value because there are four wires “pulling
together” so that the effective length of the
rhombie is
snd
sin® A
times that of a half-wave dipole and hence the
fields produced by the same current are in that

proportion. The ratio of the powers, being the
square of the ratio of the fields, is

2 The assumption has been made throughout this treat-
ment that the current strength is uniform all along the
wires. Obviously this cannot be true or else the entire
input power would be delivered to the terminating resistor.
However, the assumption appears close enough to the truth
to permit reasoning to conclusions that are sufficiently
accurate for the present purposes.

3 BEquation 19, page 59, Rhombic Antenna Design, by
%. {.‘ Harper, publisked by D. Van Nostrand Co., New

ork.

4 Bruce, Beck and Lowry, “Horizontal Rhombio Anten-
nas,” Proc. I.R.E,, January, 1935,
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sin? 4
sint A

But remembering that it takes ten times as much
power to get the same current into the rhombic
as into the dipole, the actual power gain is

sin%4

1.6 ey The angle A can be eliminated from

this expression since we found previously that

cos A = cos @ cos A and by Equations 5, 6 and 7,
this gives us

cos A = cos?A or sin?4 = 1 — cos*A
= (1 — cos?A) (1 4 cos?A) = sin?A (2 — sin?A).

Thus, finally, the power gain is

3.2
sin%A 1.6

To see how this checks up assume A = 1414°,
which makes sin A = }4{. Then the gain is (3.2
x 16) — 1.6 or about 50, which is about 17 db. This
value checks very closely with the value given
by A. E. Harper of the Bell Telephone Lab-
oratories.?

The present discussion is not intended to be
used as the basis for the design of actual antennas
or even for the caleulation of their performance,
because it only treats the case of the design for
maximum possible output. In practice the dimen-
sions can be economized considerably with very
little loss in performance. For instance, in a
detailed treatment of the rhombic? it is shown
that there are even some advantages in reducing
the lengths of the sides to 749, of the value given
by equations 5, 6 and 7, the values of ¢ and H
being unchanged from those given by the equa-
tions. The objective here is to give a physieal
picture of the operation of long wires and the
relationship between different long-wire antennas
so that more detailed treatments may be read
with better understanding. The method em-
ployed may also be extended to determine the
directions of other “lobes” of radiation from the
long wire.

One final note: if the equations of this article
are compared with equations in other treatments
of rhombies a certain confusion may arise with
respect to the angle 8. Other treatments usually
deal with an angle which they call the ‘“‘tilt
angle” and which is 90 degrees minus 8. Of
course it makes no difference which angle is used
so long as we know what we are talking about,
but the angle ¢ seemed the more natural one to
use in the present derivations.
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A Field-Intensity Meter for V.HF.

Construction of a Simple Instrument for Checking
Antenna Adjustments

BY D. C. SUMMERFORD, * WOAYH

transmitter and antenna system by conven-

tional methods than a similar system on the
lower amateur frequencies. For maximum per-
formance, the system should be adjusted under
actual radiating conditions. This may be done
by having another ham make readings on the
“S” meter of a communications receiver, or by
using a fleld-intensity meter. In general, the use
of the field-intensity meter is more satisfactory,
especially when work is being done on directional
antennas.

The simple, yet sensitive set shown in the pho-
tographs was built by the author for some experi-
mental work. The circuit, shown in Fig, 1, makes
use of a 955 acorn triode biased to near cut-off
and operated at low plate voltage. A typical cali-
bration curve made with a v.h.f. signal generator
is shown in Fig. 2. :

In 18 much more difficult td adjust a v.h.f.

Construction

Physically, the meter is small. Exclusive of an-
tenna and insulator, it is 4 inches wide by 4 inches
deep by 8 inches high, The front panel was made
from Y{-inch aluminum for rigidity, while the case
is made of sheet aluminum with the seams sol-
dered. Steel fanges are riveted inside the case to
take the filister-head panel screws. By removing
the four front-panel screws, the instrument may
be removed from the case for battery replacement
and changing coils without breaking connections.

* Asst. Tech. Director, WHAS, Louisville 2, Ky,

Fig. 1—Circuit diagram of the v.h.f. field-
strength meter.

Ci — 35-ppfd, variable,

Cs — 30.pufd. ceramic trimmer.
Cs, C4 — 250-pufd. mica.

Ry — 750-ohm potentiometer.
Li1i—4 turns No. 18, %-iméh

diameter,
<inch long
approx.) for
44 Me.
Si1—S.p.d.t. tog-
gle switch.
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Front view of
the v.h.f field-
strength meter, The
meter deflection is
adjusted initially
to 10 per cent of
full scale by means
of the screwdriver
control at the left
of the dial knob.
The battery switch
is to the right.

14

All parts are mounted on the panel, as shown in
the photograph of the interior.

A small polystyrene subpanel, spaced from the
front panel by means of brass pillars, serves as a
mounting for the components which make up the
r.f. circuit. The tuning condenser is a Hammar-
lund which is mounted on the subpanel in reverse
position. The dial is attached to an extension
shaft which is joined to the tail shaft of the con-
denser by an insulating flexible coupling. The
tube socket is mounted on the rear side of the
subpanel on metal spacers so that the tube will
clear the front shaft of the condenser. The coil
and antenna-coupling condenser are mounted
above the socket and tuning condenser.

The adjusting potentiometer, the switch and

® Proper adjustment for maximum an-
tenna and transmitter performance, not
always an easy job at the lower frequen-
cies, becomes increasingly difficult at the
higher frequencies. Small changes in
physical values cause relatively enor-
mous changes in performance and the
reliability of the more commonly-used
methods of adjustment is reduced. At
high frequencies, a field-strength meter
of the type described in this article be-
comes almost indispensable.
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the meter, of course, are mounted on the front
panel. Behind these is another larger subpanel
which serves as a support for the three flashlight
cells which make up the 424-volt battery. They
are held in place by an aluminum clamping strip
fastened to aluminum angle pieces by machine

10

9

y AN ¢
/1
Fig. 2—Re-
/ sponse curve of
the v.h.f. fs

meter in terms
of millivolts in-
put and micro-
amperes deflec-
; tiom,
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screws and thumb nuts. The telescopic half-wave
antenns plugs into a Johnson jack-top feed-
through insulator as shown in Fig. 3. The assembly
screw of the insulator, in turn, makes contact with
the series coupling condenser through a spring con-
tact. A socket was mounted in the bottom of the
cabinet so that the unit could be used on a
standard ,camers tripod.

Adjustment

As with most v.h.f. equipment, coil dimensions
and frequency range are determined largely by
the arrangement of parts. In this particular
model, the top frequency is around 225 mega-
cycles with practically no coil. The coil shown in
the photograph (right) tunes to around 100 Me,
Approximate dimensions for the 144-Me. band
are given under Fig. 1.

After the unit has been finished, the poten-
tiometer, Ry, should be turned to the left as far as
possible. This puts a 14-volt bias on the tube.
Then the off-on switch, Si, should be turned on.
After waiting about 30 seconds, the potentiom-
eter should be turned clockwise with a screw-
driver until the meter reads 10 per cent of full
scale (in this instrument, 5 microamperes). Then
the exciter stages of the transmitter should be
turned on and the f.s. meter tuned until a sharp
rise in deflection is obtained. If necessary, the
coil may be squeezed or expanded, or the number

of turns may be altered to hit the desired fre-

quency. When the coil has been trimmed prop-
erly the antenna length and the capacitance of
the coupling condenser, Cy, should be adjusted
for maximum deflection. The coupling-condenser
adjustment is not critical. Those adjustments
should serve to increase the sensitivity. Making
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the antenna less than one-half wavelength long
may be advantageous when working close to the
antenna or with high power. However, changing
the antenna length will have some effeet upon

" the tuning range.

This particular instrument has not been cali-
brated in absolute values of field intensity, i.e,, in
microvolts per meter, and in ordinary ham use
such & calibration is not needed. However, to give
an idea of the sensitivity, it was used with a relay
broadcast transmitter having an output of about
100 watts on 156.75 megacycles. The transmitter
is well shielded and uses a long coaxial line to the
antenna. In the same room as the transmitter, the
meter read from a low value to hard against the
pin as it was passed through standing waves in the
room. Outside, in the clear, it was possible to get
full-scale deflection two blocks from the antenna.

Making Measurements °

Normally, the meter is set up for vertical po-
larization. If the transmitting antenna is hori-
zontal, & horizontal antenna should be used on

‘the meter. This may be provided by bending the

antenna rod just above the insulator, or by using
a right-angle adapter coupling. Of course, per-
haps the simplest thing to do is to tilt the meter
until the antenns is horizontal.

The r.£. circuit components are arranged in a compact
group on the polystyrene subpanel at the top. The an-

tenna makes contact with the ter I of the tri

type coupling condenser.
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In making measurements, the instrument
should be set up a few wavelengths from the an-
tenna, as much as possible in the clear, on s rigid
support. In adjusting an antenna and transmitter
for maximum radiation, the instrument should be

Antenna

Top of cabinet

Fig. 3— Sketch of the antenna
mounting. The assembly screw is cut
off flush with the hex nut where the
spring of the antenna-coupling con-
denser makes contact.

left, fixed at one spot, since a movement of a foot
or so when working at two meters will cause wide
variations in readings. The effect of the observer’s
body and passing vehicles should be noted, since
violent fluctuations in the meter reading may be
caused by reflections from near-by objects.

The only expensive item is the microammeter.
Any meter with a scale of from 10 microamperes
to 1 milliampere may be used, but of course the
sensitivity is dependent upon a low-current me-
ter. The total cost of this instrument was $25.00
and 25 hours work. Using standard components
and cabinets, any amateur should be able to
duplicate it in a much shorter time.

About the Author

oD, C. Summerford, WIAYH, learned
the code at Alabama Polytechnic Insti-
tute and obtained W4FN after the DX
bug hit him. Licensed W9AYH in °31,
Summerford reported great enjoyment
on 20-’phone in the pre-Class-A days.
W9AYH is a member of the RCC, holds a
Code Proficiency Award for 35 w.p.m.
and a WAC certificate. A member of the
IRE, Summerford is on the RTPB panel
studying broadcast facsimile and on the
FCC Industry Committee working out
f.m. propagation tests.
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ARRL. QSL BUREAU

OR THE convenience of American and Canadian

amateurs, the League maintains a8 QSL-card
distributing system which operates through vol-
unteer “District QSL: Managers” in each call
area. To secure such foreign cards as may be re-
ceived for you, send your district manager a
standard No. 10 stamped, self-addressed en-
velope. If you have reason to expect a consider-
able number of ¢ards, put on an extra stamp so
that it has a total of six-cents postage. Your own
name and address go in the customary place on
the face, and your station call should be printed
prominently in the upper left-hand corner. If
you have held other calls in previous years, sub-
mit an envelope for each such call to the proper
manager — there are many thousands of un-
called-for cards in the files, All incoming cards
are routed by Hq. to the home disirict of the call
shown in the address. Therefore, cards for porta-
ble operation in other districts should be ob-
tained from the home-district manager. Amateurs
in the new W@ area should send envelopes to the
W9 Manager until their calls are actually modi-
fied to carry the zero designator. VE6-7-8 ama-
teurs should keep envelopes on file for their
former calls.

(See the “Foreign Notes” section of May QST
for the method of handling outyoing cards from
W-K-VE amateurs to foreign countries.)

W1 — Jules T. Steiger, WIBGY, 231 Meadow
St., Willimansett, Mass.

W2 — Henry W. Yahnel, W2SN, Ldke Ave.,
Helmetta, N, J.

W3 — Maurice W. Downs, W3WU, 1311 Sheri-
dan St., N. W., Washington 11, D. C.

W4 — Edward J. Collins, W4MS, 1215 North
12th Ave., Pensacola, Fla.

W5 — L. W. May, jr., W5AJG, 9428 Hobart St.,
Dallas 18, Texas.

‘W6 — Horace R. Greer, W6TI, 414 Fairmount
Ave., Oakland, Calif.

W7 — Frank BE. Pratt, W7DXZ, 5023 So. Ferry
St., Tacoma, Wash,

W8 —Fred W. Allen, WSGER, 1959 Riverside
Drive, Dayton 5, Ohio.

W9 —TF, Claude Moore, WOHLF, 1024 Henri-
etta St., Pekin, 111

W (as established) — Alva A. Smith, W9DMA4,
238 East Main St., Caledonia, Minn.

VE1 — VE1PQ will resume service soon,

VE2 — C. W. Skarstedt, VE2DR, 3821 Girouard
Ave., Montreal 28, P. Q.

VE3 — W. Bert Knowles, VE3QB, Lanark, Ont.

VE4 —¢/o ARRL.

VE5 — H. R. Hough, VE5HR, 1785 Emerson
St., Victoria, B. C.

VE6 — W. R. Savage, VEGEQ, 329 15th St.
North, Lethbridge, Alba.

K7 —J. W. McKinley, K7GSC, Box 1533, Ju-
neau, Alaska.
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Getting Started on 420 Mc.

Transmitter and Receiver T'echnique for a New U.H.F. Band

BY W. F. HOISINGTON, * WILAS/2

¢ One sure-fire way of getting some activ-
ity on a new band is to build two com-
plete stations and loan one of them out
to your friends. These rigs demonstrate
that the generating of a husky signal in
the new 420-Mec. band need not be too
complicated or expensive for the average
u.h.f. enthusiast.

420-Mec. band, the first one-third of which
was made available on March 1st, produced
the following conclusions:

1) While the old reliable 955 acorn, in the more
or less standard superregenerative circuit, would
take care of our early receiving requirements,
something with more power would have to be
used for transmitting if satisfactory coverage was
to result.

2) Two complete stations would have to be
assembled, if two-way communication was to
be carried on without delay.

3) At least one of the stations should be made
portable, and capable of being operated from 6
volts d.c., as work from hilltops might be neces-
sary to cover any appreciable distance at first.

4) The equipment should be as simple as pos-
sible, using available components and sure-fire
circuits, in order to encourage others to come on
the band.

5) If we don’t use the band, someone else
willl

SOME PRELIMINARY thinking about the new

The Trangsmitters

The transmitting osecillator being the most
difficult part of a station for this band, it was
tackled first. The ferreting out of surplus parts
and tubes during the past two years now showed
beneficial results, because two RCA 8012s were
reposing in the “tube department’’ of the shack.
These tubes are rated at 22-watts output on 500
Me., so they should be OK on 420!

The Handbook was not much help here, since
only receiving-tube circuits are shown. There are
certain facts regarding u.h.f. oscillators that are
not usually found in books. These have to do
mainly with the amount of r.f. voltage to allow
on the cathode circuit, its phasing (instantaneous
potential with respect to the grid and plate),
proper amount and phasing of grid excitation,
and a not-too-great radiating configuration.

*U.H.F. Resonator Co., Guion Rd., Rye, N.Y.

June 1946

By using the 8012 in a half-wave line, as shown
in Fig. 1, instead of a quarter-wave line, the hot
end of the line (in this case the middle) is placed
inside the tube itself. This procedure is possible,
of course, only with tubes having two leads for
both grid and plate. Such an arrangement leaves
ag much as two inches of tubing outside of the
tube itself, at 425 Mec., provided that the grid is
“unloaded” somewhat from the plate tank. This
is done by using a variable trimmer for the grid
condenser, the capacity of which may be as low
ag 10 or 15 uufd. when the oscillator is running
properly.

The d.c. connection to the grid is brought out
through the inside of the grid rod, thus removing

Both 420-Me. stations are built in portable form. On
the top shelf are the oscillator, wavemeter, and antenna-
switching panel. The middle shelf houses the receiver,
audio system, and send-receive controls. At the bottom
are the power supplies and modulator, A single-button
microphone is mounted on an arm which folds_back
under the shelf.
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. the necessity for an r.f. choke, and also unloading:
the grid resistor from the r.f. plate tank. The
filament voltage is likewise brought through the
center of the cathode line, in order to be able to
treat the cathode circuit as a single rod.

The r.f. voltage on the cathode is taken care of
in two ways; first, by a carefully-tuned cathode
line, and second, by a phasing and feed-back stub.
No filament chokes are needed with this arrange-
ment. The cathode line is tuned by Cs (Fig. 1),
with clips between the grid and cathode lines.
The phasing and feed-back stub, see schematic
diagram and photo, is cut to length and positioned
with respect to the plate for maximum excitation.
Both an r.f. output indicator (a 15-watt lamp will
do) and a grid-current meter should be used while
making this adjustment, as maximum grid cur-
rent does not necessarily mean maximum output.

Both rigs were tuned up using 6-element arrays
similar to the one shown in the photograph of one
of the complete stations. A flashlight bulb
mounted in the center of & half-wave dipole at a
distance of six to eight feet was used as an output
indicator. This is s necessary check, as it is pos-
sible to lose most of the r.f. on the way up to the
antenna. The antenna line originally used was
the 114-inch spaced feeder shown in the photo-
graph, but this has since been replaced with 300-
ohm Twin-Lead, for maximum convenience.

In order to make it s simple matter to make
changes in any part of the two stations, they were
made up of small units, interconnected with
cables. In addition to the transmitter-oscillator
these units include a modulator, two power sup-
plies, receiver, receiver control panel and re-
ceiver audio system.

Modulation can be supplied in almost any
way which provides a suitable amount of audio
power. In the station which was designed for a.ec.
operation we used a pair of 6A3s in push-pull,
with a high-gain speech amplifier. The rig for
field work uses two 6L6s in parallel, with a 6C5
speech amplifier. The field rig is equipped with
a.c. supplies, but the over-all drain is low enough
so that it can be operated from a battery and a
genemotor or Vibrapack if desired.
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Ri — 1000-ohm 2.watt carbon.
All lines are Y4-inch copper
tubing approximately 4-inches
éong. The oscillator tube is an
012,

The Receivers

The receivers are the same in each station,
using 9553 as superregenerative detectors. This
sounds simple, and, indeed, it is not difficult to
get an acorn to receive on 420 Me., but to get
one to operate smoothly over the whole range
from 400 to 500 Mec. without the use of filament
chokes, took a little experimenting. The schemaitic
for the receivers is shown in Fig. 2(A). Tuned cir-
cuits similar to those used in the transmitter, em-
ploying 14-inch copper tubing and a shorting
bar driven by a hand-ecrank knob, are used for
tuning the receivers, but the phasing and feed-
back stub was not needed. By simply changing
the 1-megohm grid resistor to 5000 ohms, the
unit may be converted into a good local oscillator

7 Antenna
switch or relay
73;0?:5/'”4—(' t) tl D-

I

®)

Fig. 2— A shows the schematic diagram of the re-
ceiver proper. B is the superregenerative receiver control
panel.

C1 — 100-pufd. midget, silver-mica.

Ca — 3-30-pufd. mica trimmer.

Csz — 0.003-ufd. mica.

C¢ ~—0.5-ufd. paper.

Cs — 8.ufd. electrolytic.

Cs — 0.01-4fd. paper or mica.

R1 — 1-megohm or 5000-ohm, }4-watt, see text.

Rz — 25,000-0hm, Y4-watt.

Rs — 100,000-ohm potentiometer.

R4 — 10,000-0hm, 1-watt.

Ji — Socket on control panel.

P1 — Power plug on cable.
Lines are similar to those used in the transmitter.
Detector tube is a 955,
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for use in & superhet. The unit may, in fact, be

tuned up using the 5000-ohm resistor and about
100 volts on the plate, with a 2-volt 60-ma. pilot
light for a load in place of the antenna. When the
oscillator runs smoothly with little variation in
output over the whole tuning range, satisfactory
superregenerative operation is assured when the
1-megohm resistor is substituted. If a squeal is
heard as the regeneration control is advanced,
the value of the grid resistor or condenser should
be reduced. Too low a value of grid condenser
will result in loss of,superregeneration, which will
in turn require reduced antenna coupling.

The receiver unit has a three-wire cable and a
four-prong plug, so that conversion tg a local os-
cillator merely requires changing the resistor and
plugging the cable into a suitable power supply,
instead of plugging into the receiver control panel
shown in Fig. 2(B). This panel arrangement is
useful around a v.h.f. station, and is self-explana-
tory to anyone who has worked with superregen-
erative receivers. Cjs helps to control the quench
frequency, Cs by-passes the regeneration control,
and Ry is the dropping and filter resistor for the
B} lead. The power plug goesinto any powersup-
ply in the shack or car, and the audio output to
any of several audio amplifiers. Receiver audio
systems in both stations use a 6C5 and a 6L6.

Another small panel serves ag a send-receive
control, switching the B+ to receiver and trans-
mitter. Antenna switches are mounted on a
polystyrene panel, pending the aecquisition of
suitable relays,

Antenna coupling to the receiver is critical, and
must be quite loose. There is considerable differ-
ence between 420 and 144 Mec. in this respect, as
the receiver oscillation is much weaker at the
higher frequency, and coupling must be cor-
respondingly loose. Another trouble which is
magnified on the higher frequency is the insta-
bility of the receiver and transmitter resulting
from movement of the feeder system in the wind
when long outdoor feedlines are used. Both of
these troubles indicate that much-improved per-

¥

Detail view of
the 8012 oscillatgr
used in the 420-Mec.
rigs. Note feed-
back stub mounted
alongside the tube
envelope.

A
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formance would be obtainable if a superhet
were used for reception, As the detector can be
changed to a local oscillator by merely changing
the grid resistor, we may try the superhet idea.

Results to Date

The first on-the-air tests were made between
WI1LAS/2 and W2IXYV, both of Rye, N. Y., over
8 114-mile path. Signals were 89-plus at this dis-
tance, as they were later when tried over a similar
distance between WI1HDQ and ARRL Head-
quarters. Using the six-element arrays on both
units, the beam patterns were quite sharp, the
signal dropping to zero at 25 to 30 degrees either
side of the maximum point. The rigs were also
tried over the indireet 5-mile path between
W1HDQ and W20EN/1, but without success in
the limited time available.

The best DX worked with the rigs to date is
17 miles, covered recently when one of the sta-
tions was taken to W8WCG/2 at Flushing, N. Y.
The 6-element arrays were installed out-of-doors,
the one at Rye being mounted on a 15-foot pole
outside the window and the one at Flushing about
8 feet above the roof of a 4-story apartment
house, both using the 300-ohm Twin-Lead as a
feeder system.

Contact was established in a few minutes at
the first try and reports were S7 in one direction
and 59 in the other, one of the power supplies de-
livering only 250 volts compared to 350 from the
other. Orientation of the arrays had to be sub-
stantially correct, as the beams were very sharp
in both the horizontal and vertical plane.

Right now we are waiting for other recruits
on the band, and wondering how things will be
when we have hundreds of stations there as we

‘now have on 144 Me. The new band is much

wider than either the 144- or 285-Mec, bands, and
it is not completely beyond the range of carefully-
designed equipment of the conventional sort.
War-time experiments indicate that there are in-
teresting propagation characteristics awaiting us
there. All we need now is activity!




o Jochnical. Jopics—

Standardized Component Values

ALTHOUGH the use of preferred numbers for val-
ues of small components such as resistors and
condensers was not a wartime development, the
war did bring about standardization throughout
the radio and electronics industry on those values.
The system is based on the logical idea that the
permissible tolerances in values are what count.

TasLe I

20%, 109, 59
Tolerance  Tolerance  Tolerance

10 10 10

11

12 12

13

15 15 15

16

18 18

20

22 22 22

24

27 27

: 30

33 33 33

36

39 39

43

47 47 47

51

56 56

62

68 68 68

75

82 82

91

100 100 100

Starting with 1 (or 10, 100 or any decimal mul-
tiple) values increase logarithmically so that each
higher value represents a constant percentage
increase over the value immediately below it. In
practice, the values are rounded off to two sig-
nificant figures, this order *of accuracy being
enough to give a complete range of the smallest
tolerance (5%) ordinarily required.

A summiry of values from 10 to 100 is given in
Table I. Larger values are found by multiplying
by 10 or any multiple of 10, smaller values by
dividing by 10 and its multiples.

Many of our old friends such as 25, 50 and other
“even” values, do not appear in this table. How-
ever, such values in themselves usually have no
particular significance; they are simply con-
venient numbers to remember. The advantages of
the standard system are so obvious that we intend
in the future to use it in @ST. Where no tolerance
is specified it is to be understood that the largest
tolerance available in that value is to be used;
where two or three tolerances are available and a
small tolerance is required, it will be specified. For
example, if & 47,000-ohm resistor is called for, the
tolerance is understood to be 209, unless other-
wise specified. On the other hand, the 36 value
appears only in the 5%, column, so it would be
understood that a 3600-ohm unit would have 5%,
tolerance.

Values for the capacitances of small mica con-
densers follow & similar table, although in this
case the values listed under 59, tolerance also can
be obtained with 2%, tolerance.

If circuit values specified in future QST dia-
grams look odd compared to past practice, re-
member that there is a logical basis for them. To
most amateurs, however, they will simply repre-
sent the continuation of a system with which they
became thoroughly familiar during the war.

Frequency-Shift Keying

JUST BEFORE the lid began to be lifted on war-
time radio developments the grapevine had it
that there was a new system of code transmission
that made 100 watts equal to 10 kilowatts. It
wasn't an idle rumor. The joker — there always
has to be one!— is that the system is one pecu-
liarly suited to commercial transmission and, as
it looks to us, equally peculiarly unsuited to
amateur work.

By now, if you've listened at all on 7 or 14 Me.,
you’ve heard it on the air. On an ordinary re-
ceiver the signals don’t sound a bit stronger than
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they would with the same power and regular key-
ing — the only difference is that there is a back-
wave a kilocycle or two away, just as strong as the
main wave. The listener has a hard job deciding
which is which, in fact, because neither wave
spells out regular code. These transmissions are
used with radio printers, which have a special
code of their own.

It's essentially a case of the now-familiar story
of f.m. versus a.m. in signal-to-noise ratio. Above
a certain level of carrier strength, f.m. suppresses
noise to such an extent that a large improvement

QST for




in signal-to-noise ratio can be obtained. Under
certain conditions, frequency-shift telegraphy
will give an improvement in signal-to-noise ratio
of as much as 20 db., which is where the 100-times-
power comparison comes in. This is an important
consideration in teleprinter operation, because
noise will cause erratic operation. The same
amount of it, though, would not bother an oper-
ator doing normal copying by ear. Insofar as
amateur operation is concerned, it appears to be
simply a matter of improving a signal-to-noise
ratio that already is high enough to be quite
satisfactory.

But that isn’t the whole story by any means.
Printer cirouits, being automatic in operation,
require a channel not only wide enough to take
care of the keying modulation but also to allow
for instability in both transmitter and receiver.
In turn, this means that there is a definite lower
limit to usable receiver selectivity. Those of us
who make use of our crystal filters are accustomed
to a very much higher order of selectivity than
can be used in commercial circuits. And since
high selectivity brings with it a reduction in noise,
we already have at our disposal a means for
getting at least the equivalent of the gain claimed
for “f.s.k.” Furthermore, it helps where we want
it the most — when the signal is weak; in that
case it will bring out the ones that get lost in
receiver hiss with normal if. selectivity. It is
well known that f.m. works in the opposite way;
down to the “threshold” level it gives a better
signal-to-noise ratio than a.m., but below the
threshold a.m. is better,

Frequency-shift keying is like regular f.m. in
that the improvement in signal-to-noise ratio
arises wholly as a result of the recesving method
used. F.s.k. transmitters by themselves are no
more useful in reducing noise than f.m. trans-
mitters alone. Consequently, the receiver must be
capable of utilizing the system before any bene-
fits are available. In the systems currently used,
the process of translating the signal into usable
code symbols is carried out in a “converter” unit
which works out of an ordinary a.m. communica-
tions receiver. A representative block diagram is
shown in Fig. 1. The incoming signa,l is detected
in the communications receiver, using regular
beat-note reception, with the beat-frequency os-
cillator adjusted to give different tones on the
mark and space signals. In the Press Wircless
system, for example, where the frequency shift is

MARK

RECEIVERH BAND- "‘SSH LIMITER

FlLTER

Fig. 1 — Block diagram of representative receiving system for frequency-

shift keying.

June 1946

FI Py om:cron
SPACE DETECTOR

600 cycles, the beat oscillator is set so that one
tone comes out to be, say, 2250 cycles and the
other 2850 cycles. The difference between these
figures represents the total frequency swing, in
f.m. terminology. The frequency deviation is
therefore 300 cycles on either side of an assumed
“carrier” frequency of 2550 cycles. The receiver
output is fed through a band-pass filter to elimi-
nate noise and interference components outside
the limits of the frequency swing, and thence into
a limiter, just as in regular f.m. practice. The
amphtude—hmlted signal then goes to a discrimi-
nator which, in the block diagram of Fig. 1, con-

. sists of separate tone filters and rectifiers for each

of the two tones with the detector outputs com-
bined “back-to-back.” This gives a keyed d.c.
output which actuates a keyer unit, the latter
then operating the printer or, with an auxiliary
a.f. oscillator, a headset.

It is to be observed that this is an f.m. gystem
in which the earrier is an audio frequency and the
modulation is the keying envelope. It can only
produce a keyed d.c. output. This is fine for auto-
maitic reception, but the only way to get aural
signals is to key an audio tone, and since that tone
is entirely independent of the frequency of the
incoming signal, there is no way to get the aural
selectivity that is so useful in amateur communi-
cation. The lack of aural selectivity might not be
serious if every transmitter had a clear channel,
but we can’t visualize that condition as existing in
any busy ham band! And, like regular f.m., the
system is vulnerable to interference from other
transmitters, including both a.m. and f.m., which
may operate within the receiver pass-band, ex-
cept in the special case of one operating on the
same carrier frequency and weaker than the de-
sired signal. In our ¢.w. work we don’t usually
worry much about interference that is weaker
than the signal we want.

The proponents of f.s.k. for amateur work are
usually intrigued by the fact that the transmitter
is on continuously and, since the keying simply
shifts the frequency back and forth, it should
therefore be possible to key a high-power rig
without key clicks. On the basis of the sidebands
set up by equivalent keying wWaveforms in the
two systems, this is a fallacious argument because
sidebands in f.m. cover a larger frequency range
than in a.m. Practically, there may be something
to be said for frequency-shift keying in that it
may be easier to shape the keying waveform so
that the transients that produce
clicks are eliminated. There is
a real advantage to f.s.k. in an-
other respect, too; where inter-
ference to b.c. reception is the
result of rectification of the sig-
nal simply because the receiver
is in a strong field, f.s.k. will be
much less annoying than ordi-
nary keying. In such ecases am-
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plitude keying causes the received program level
to “jump up and down” with keying, but with
f.8.k. the level will change only when the trans-
mitter is turned on and off,

During the war OWTI used f.s.k. as a means of
simultaneous transmission of Morse code and
broadeasting on the same carrier, a stunt which is
perfectly feasible with a small frequency shift
(400 cycles was employed in the OWI transmit-
ters). Whether or not this scheme has any possi-
bilities in amateur work remains to be deter-
mined. At first thought it would seem to have
little application in two-way communication ex-

cept on those bands where the carrier can be left .

onh continuously.

For whatever benefits f.s.k. may have to offer
in ham communication, the price is pretty steep:
twice as many signals per transmission as with
ordinary keying. If we all used it, the effective
width of our c.w. bands would be halved even if
we could still use the receiver selectivity we now
take as, a matter of course. But that can’t be
done; the actual ratio, both circuit and aural
selectivity considered, appears to be more like 5
to 1.

This conclusion is reached solely on the basis of
what is already known about the two systems.
Amateur experiment with f.8.k. is not precluded
under the present regulations; the new 27-Me.

assignment is open to f.8.k. along with the part of
the 28-Mec. band above 28.95 Me. and the part of
the 50-Mec. band above 52.5 Mc. There is thus
plenty of opportunity to try out the system, and if
this preliminary diagnosis is wrong experiment
should show it. '

So far, it seems as though wartime develop-
ments in communication systems have effected
improvements useful only for the special require-
ments of military and commercial communica~
tions — and only at the expense of ever-wider
channels per transmitter. In the end, the wider
channels may actually save spectrum space by
speeding up traffic to a greater extent than they
use up kilocycles; that is, the number of “kilo-
cycle-hours’” may be reduced by the new methods
as compared to the old. Unfortunately, saving
time in that sense is not an important factor in
reducing congestion in the amateur bands; time
saved in one QSO is simply time available for an-
other, so the total interference is not affected ap- -
preciably. Our situation is such that any new
system that effects an improvement by widening
the frequency band occupied by a given type of
emission wants to be approached with extreme
caution. Developments in the other direction
would be welcomed with open arms — but so far
none have been disclosed. o

—Q. G,

“No Neutralization Required”

MANY AMATEURS have been disappointed in the
performance of a new rig using one or more
beam tetrodes because of oscillations that occur
under certain tuning and operating conditions.
The advertisements for the tubes lead one to
believe that no neutralization will be needed,
the amateur in the next block has a transmitter
using the same type of tube without neutraliza-
tion, but our rig persists in ““taking off” when
the fixed bias is decreased or the grid (or plate)
circuit is detuned, and the first conclusion is that
the new gear is the home of some malevolent
jinni. Sometimes the trouble appears when the
tetrode is used in an amplifier with the keyed
stage abead of it, and sometimes it shows up un-
der modulation peaks. The troubles usually stem
from a lack of understanding of the counditions
under which the “no neutralization required”
statement holds true.

Any experienced amateur knows the test of a
stable triode amplifier. A neutralized triode am-
plifier can be completely unloaded in the grid
and plate circuits, the fixed grid bias reduced un-
til the plate power input is the normal dissipa-
tion rating of the tube — or tubes, in the case of
& push-pull amplifier —and the grid and plate
circuits can be tuned in any combination with-
out any oscillation or even a flicker in the plate
current. Such tests just aren’t made with a tet~
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rode amplifier, although a good one will pass the
test if the bias is kept reasonably high and the
grid circuit is loaded by the driver stage.

The sources of feed-back in an amplifier using
a tetrode are the grid-plate capacity, inductive
coupling between grid and plate coils, and in-
ductance in the screen lead. Most rigs are de-
signed with shielding adequate to eliminate the
inductive (and external capacitative) coupling
between grid and plate circuits, and a good mica
screen by-pass condenser with short leads will
usually bring the sereen down to ground at nor-
mal communications frequencies, although in the
v.h.f. range it is often necessary to series resonate
the sereen circuit.! However, the grid-plate ca-
pacity is built into the tube, and the set con-
structor must either neutralize this capacity if it
is too large or operate the amplifier under condi-
tions for which the capacity is not too large.

That the grid-plate capacity of a tetrode may
be too large may come as a surprise to those who
consider all multigrid tubes to have negligible
grid-plate capacity. In any amplifier with tuned-
grid and tuned-plate circuits, the expression for
the maximum grid-plate capacity that can be
tolerated without oscillation under any tuning

(Continued on page 118)

1 Ritel-McCullough, Ine., “Application Notes on 4-125A."
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Making the Most of It

Planning the Radio Shack for Appearance and Convenience

BY EUGENE A. HUBBELL,* WOERU

shack (known as “home’’ to the wife and

parasitics), but when he does he wants to
make the most of the opportunity. Here are a few
suggestions and experiences gained from doing
such a job a short time ago.

The location of the prospective home will be
the first consideration. For the most of us, this
will be a compromise depending upon one’s
finances, work, transportation, friends, etc., with
the ham angle being a very acute wedge of the
pie. In my opinion, the newer subdivisions offer
the best locations because of fewer neighbors,
less interference (electrical equipment is newer,
less automobile traffic), more chance for antenna
experiments in the vacant lots, and the fact that
one’s amateur activities will be well established
when newer homes are built. In other words, a
BCL can only blame himself if he moves in along-
side a kilowatt ’phone. Also, a subdivision is
usually considered to increase in value as homes
are regularly being built and the distriect becomes
more settled. I have also noticed that, in general,
the higher sections of the city are more desirable
from a residence standpoint, and these high spots
offer better antenna locations. Needless to say,
highways and through streets carrying large
amounts of traffic should be avoided. The dead-
end street looks good to me.

Restrictions on the land govern the location of
the house to some extent, and as the wife will
usually register more than a little dismay at the
antenna supports being placed in the front yard,
the more back yard the better. In my case, the
agreement-was reached between my wife and me
that the antenna must be confined to the rear
of the house, but there I was free to put in what I
wanted. Since power poles present a much better
appearance than lattice towers, and require no

* 2511 Burrmont Road, Rockford, Il

NOT every ham has the chance to build his own
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guy wires, negotiations were opened with a
friend on the local power company staff, and a
pair of discarded cedar poles about sixty feet long
were obtained.

A ground system is essential to any properly
ingtalled radio station, so a little thought should
be given this before work is actually started. In
my case, & couple of hundred feet of one-inch
wide copper ribbon was obtained, and one strap
was put in lengthwise and two crosswise in the
excavation, with the ends being brought up to
the top of the foundation, and oufside of the
foundation. These ends provide places to tie on
any additional ground network which may be
put in later. Straps should be soldered on inside
the foundation and brought up for connection
in the radio room and to the work bench. A net-
work of heavy copper wire could be used equally
well, if no ribbon is available. After the house is
built, all pipes and metal work can be bonded
together and connected to the same ground strap.

Most small-home plans used today provide
for a play room in the basement, but if no provi-
sion is made for one, it can easily be arranged for
the contractor to build in one. Care should be
taken to moisture-proof the walls as thoroughly
as possible, and the inside of the room should be
finished in whatever material will best resist
dampness. If room is available on the floors
sbove ground level, the dampness question will
be more easily solved. In my case, the downstairs
provided a room intended originally for a bed-
room, and measuring about twelve feet square,
with windows to the side and rear. In other cases
an upstairs bedroom can be used — until one's
family pushes the hamshack out. A sunparlor, if
adequately protected against cold weather, makes
a very good shack.

The interior of the radio room will present a
much better appearance from the amateur view-
point if the walls are finished in something besides
rough plaster or ordinary wall paper. There is an
exception to the wall paper angle, however, since
there is available a wood-grain wall paper which
can be used to simulate a paneled wood appear-
ance. Celotex, wall board, and plywood paneling
can also be used. I chose the latter, lightly stained
and varnished. The Celotex offers the advantage
of sound deadening, but has the disadvantage of
rubbing off quite easily, unless painted — and
does it soak up paint! The ceiling can very well
be plastered and painted a light color for reflected
lighting, *
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A small wood molding run around the upper
wall surface to join the walls to the ceiling offers
a good place to hide receiving antenna leads, con-
trol wires, speaker leads, ete., especially if a gap
of a quarter inch is left between molding and
ceiling. Even if the molding is tightly placed
against the ceiling, small metal clips of the type
used to hold extension cords on top of baseboards
can be used to good advantage. Joints between
- panels, if plywood, Celotex, or wall board is used,
must be covered with molding also, the back of
which could be hollowed out to take wires, pro-
vided the molding were removable. Removable
baseboards would also allow a place for running
control wires, and another idea would be to have
-plugs made for insertion in the flooring, say the

width of a floor board, and three inches long,
planed smooth on all edges and screwed in place.
With the screws recessed and plugged with plastic
wood, the floor ean be sanded smooth and finished
so that the floor blocks will not show. They can
be dug out, however, when necessary to connect
leads, the leads passing over the basement ceiling.
This idea 7sn’t successful if the radio room is on
the second floor.

Built-in shelves and cupboards would be very
handy in a shack, and every effort should be
made to provide room for QSTs, catalogs, old
logs and many other items which clutter up an
operating desk. Large panels of Celotex can be
screwed to the wall (assuming the room is not
finished in Celotex) to take maps and QSL cards.
An extra wide door served me very well when I
discovered that my new operating desk had a
minimum dimension of 8014 inches. Linoleum
on the floor would give an opportunity for inser-
tion of an ARRL diamond in the center, and
commercial cut-outs of compass directions are
available. Linoleum must be waxed and polished
for wear and appearance, however, and shoes and
furniture leave marks hard to polish out.

The electrical installation would probably give
the amateur his best chance to improve the radio
room, as compared to the average house wiring
job. In my case, a Cutler-Hammer overload-
breaker center provided circuit control for four
15-, one 24- and one 35-ampere circuits. The last
two provided for three-wire services and, since I
did not plan to use an electric stove, the 35-
ampere circuit went to the ham shack, by way of
three No. 8 wires. A pair of twist-lock receptacles

e Everyone of us dreams of an ideal lo-
cation for ham radio — and hopes some
day to find it and build a house on it. If
the happy time ever comes, it’s well to
be prepared with plans for something
more than the spots where the antenna
masts are to be located. Here are some
helpful pointers.
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LINOLEUM ON THE FLOOR -
WOULD GIVE AN OPPORTUNITY FOR.
INSERQNON OF AN ARRL DIAMOND

provide two 110-volt circuits, one on each side
of the line, while 220 volts is available from the
hot wires in each of these two circuits., The twist-
lock receptacles have plugs which are inserted
and then rotated & portion of a turn to prevent
their working out with heavy cables attached —
and perhaps interrupting a QSO. Ordinary home
outlets provide connection for receiver supply,
desk lamp, electric clock and other equipment
requiring a small amount of current. A single
extension cord comes from the nearest outlet to
a five-gang outlet box located high up inside the
knee hole of the desk, making it unnecessary to
run a number of cords from desk to wall. A
store-type indirect lighting fixture using a 200-
watt bulb gives adequate light for everything
except reading.

The ground strap mentioned earlier comes up
through a wall slot just above the baseboard and
across the floor to the base of the transmitter
rack, and continues across the floor under the rug
to the operating desk for a ground on the re-
ceiver and variable-frequency oscillator.

Recciving antennas for the broadcast receivers
in the house can be installed in the walls when
the house is being built, and come out at the
special antenna outlet plates available. This
will make it unnecessary to run any wires outside
except the regular transmitting antenna. Con-
nections to the transmitting antenna come
through the wall by way of navy-type Pyrex
bowls and heavy brass rods. The 114-inch holes
for the rods were bored through with an extension
bit, and I hope you are luckier than I on was
this — I hit a stud edge on, and had to bore
through four extra inches of wood and plenty of
nails.

Trimming for the radio room can include
aluminum venetian blinds instead of curtains and,
if your pocketbook can stand it, chrome-steel
furniture. Strip carpeting can be used instead of
a full-sized rug — probably yoli won’t be shifting
your furniture every few days as your wife does.

Put down on paper every possible improve-
ment you can figure on before you ever start to
build and discuss them with your contractor

(Concluded on page 116)
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How:

Do you want to know how to work DX? Then
take a tip from the fishermen. Did you ever stop
to think how closely parallel the two sports of
fishing and chasing DX are? The dawn and dusk
periods usually pay off the best, good technique
generally means more than fancy equipment, and
the pretty gadgets in the stores always have great
appeal — often more for the fisherman/DXer
than for the fish/DX. The fisherman has his pet
pool with a large fish in it that someday he’s
going to land, and the DXer has a prize DX
station all spotted that some day he’s going to
land.

So what’s the moral? Well, you know about the
barefoot boy and his worms and bent pin —in

DX there’s always the little guy with the 807 .

who sneaks one away from you. And how do you
work DX? Just like fishing — be there at the
right time when he’s biting and get him first!

What:

Now that we have two bands to scout, things
are looking p. A few brave souls have ventured
to 80 for fun and found it there. Conditions have
been good, and stuff manages to get across the
Pacific and down to South America. It's too
bad that the ZLs aren’t allowed to work us yet,
because they’re being heard in the Middle West
— WOVFO logged ZL4GA, ZL4CK, ZL2HQ and
ZI2MR one early yawning —and W6QZG lis-
tening down in Brazil heard W4HRO, W4TM,
W6AM and W6ITH on 75 ’phone. W6AM tells
us that WEITH was using four rhombics in push-
pull parallel, a very nice array if one has the
necessary two counties to put it in!-—---~
WSROX worked KZ5AA (3860), and KZ5AB
and XE1A were heard at W5YU. W30P worked
HH5PA with 10-watts input, and heard VO2KJ,
and W1EH worked WINPC/VO (3790) - — - — - —
Another good one is VP3DA (3670) who is quite
active and who heard all W except W7 very
shortly after the band was opened. QSL him
via W2MQB - ~-~-—XT7s are fairly scarce on
10, but there seems to be plenty of them on 80,
according to long lists sent in by W7RT, and 80
is also a good spot for some of those new VET7s
and 8s.

The fancy band, 28 Me., hasn’t let down its
faithful followers, if the juicy morsels sonie of
them have come up with is any indication. Take,
for example, the five continents worked in six
hours by WIBPX: VU2AA (28,050), PK4DA
(28,250), CN8BD (28,200), PY2KT and PAOMU.
But no Ws! Other choice stuff, on other days,
included VQ4AA (28,000), VQ6MI (28,070),
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VQ2PL (28,180), KA1JM (28,085), W9ZIL /K7
(28,090) on Attu, and W6PUZ/Tinian (28,025)
worked the long way ’round at 8 a.m., EST
+—- =~ W2LRI/KB6 says CROAG (28,100) on
c.w. is looking for Ws. It goes without saying that
they will be happy to look for him :—:~- -
W2LMO worked WOYN/KB6 (28,650 f) and
heard ZD4AC (28,700) : —- ~-— W8BKP hasn't
let any moss grow on his skywires, and adds the
following frequencies for the wolves to patrol:
XACP (28,080) in Sardinia, ZPZAC (28,400 f),
XZ4AM (28,150), VS7CX (28,060), VU3LR
(28,080), ACAYN (28,040 f and c.w.)!, VK7CW
(28,000) and EQ3W (28,060 f) - ~ - — - — W6PBV
came up with OA4AB (28,030), WONWM/Ma-
juro (28,030) in the Marshalls and KZSAW
(28,060). Bob had VESAJV/VP8 (28,050) all
spotted, but recently the VE has been signing
*/Marine” so it doesn’t look too good for that
VPS8 contact - — - — - — WIHKXK has been keeping
his mike warm, and with good results, like EP1C
(28,530), OQSAE (28,400), VQ4ERR (28,320),
TGYOPB (28,840), WBQEN/CT2 (28,200) .and
K7GMN (28,340) - - - — - — W60KK knocked off
a flock of Europeans and VKs and XAs, and even
snuck into the 11-meter band to grab W6RJG/J9
on Carlson Island in the Marshalls and W6SMF/
K7-—--—-~WI1CH added VU7BR (28,160) and
ZC6NX (28,100) to his long list of scalpg + —-—+ —
VEIME/5 — VE5, that is — worked WSWUE/
KB6 (28,035), KAIAZ (28,055) and WOIIL/K7
(28,070), and W2FQS adds PYSAG (28,050),

OA4R  (28,150), HHSPA (28,110), CXIFY
r Y
KEEP PLAYING, -

JERVES -{THASTO
LAST THROUGH
FIELD DAY!
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(28,050), 0 Q5BQ (28,005), F3DI (28,060), FSWK
(28,060) and ON4B (28,070). Cliff also worked
HZ3FI (28,100), who says QSL via RSGB, but
he’s holding his breath and keeping his fingers
crossed on that one »—-—- — W2KIK/5 knocked
off WSSIR/VP9 (28,700), VK7CM (28,550),
VP3LF (28,250), and heard VPOF (28,150),
VP6RB (28,250) and W8RWW/J9 (28,800) on
Kwajalein « — - — -~ W6ITH, the guy with the
push-pull parallel thombies, has some nice stuff,
including W4GFK/J9 (28,640) at famed Bikini
Atoll, W8WSY/ZC3 (28,140) — he’s on the VR3
Christmas Island and is signing the wrong call —
W6QJW/KL7 (28,680) at Shemya, WSCJR/
XUS (28,720), KAIAN (28,330), ZL4BN (28,560),
WIMUX/Jo (28,640) on Eniwetok, WoQMD/
KJ6 (29,000) and TGOFG (28,160) ~'—'—
W2MPA is beginning to find it hard to find new
ones, but added XACR (28,100) and XABY
(28,300) in Greece, W7GXR/KB6 (28,150), F3LG
(28,100), PAQJM (28,250), VP6YB (28,100),
CSZ (28,100) in Portugal, W3FWI/CT2 (28,500),
HB9J (28,200), OZ7PH (28,200), and WoDCH/J
(28,300). In the heard department: ZBIA
(28,100), LI3AD (28,000 c.w.) in Libya, W7ELL/J
(28,200) in Iwo and W2JE/J (28,100).

Where:

Good old Jeeves took pity on us after last
month and got the address of PJ3X (28,000), now
that it’s being given out so freely: Box 81, Cu~
racao, N.W.I +~-—-~But we must rely on
W4BYT for such as FMSAC (28,015), P.O.
Box 260, Fort de France, Martinique; VQ6IM
(28,050) via RSGB, and G8AB/I (28,060), Sig.
_ Officer, RAF Stn., Elmas, CMF, Sardinia - —+ ~ -~

From WO6ITH we get XEIKE (28,240), B. J.
Kroger, Azteca Motion Picture Studios, Mexico
City, a very familiar name to the 28-Me. men of
the middle ’30s who knew him then as X1AY;and
WIHKX gives us EP1C as Mr. Russell House-
worth, c¢/o TWA, Aberdan, Iran-—-—- -
W3HAE/J requests QSL to his home address at
1433 Armistead Bridge Road, Norfolk, Va." —-—-—
WIBPX gives us' VU7BR, 8.T.J. Brown, c¢/o
Anglo Persian Oil Co., Bahrein Island, Persian
Gulf; VU2AA, c¢/o 166 Piccadilly, London, Eng-
land, and KA1JM (28,050), Lt. Jim Moulton,
13th Air Force, APO 719, c/o Postmaster, San
Francisco.

Who:

W7EYS is in a swell position to get in on the
28-Mec. schedule program for the BuStan, as
outlined last month and elaborated this month
elsewhere in QST, having jumped the gun with a
traffic sked with W6QKB/KB6 from mid-
February to April 20th, when QKB left for the
States. Incidentally, QKB had worked 65 coun-
tries before he left - — - —-—Speaking of coun-
tries worked, a favorite pastime in DX ecircles
since ulMO raised {8AB, WSBKP has 45 on
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'phone and an additional 30 on e.w. for a total”
of 75, WiBPX is up to 69, W1CH had 56 in
early April, and LU7AZ is somewhere over the
half-century mark - —+—- —~VS2AXK will be back
on in July, with a rhombic at the States, and will
be glad to hear from any of the Ws he worked
before he lost his home, gear, records and four
years of freedom. You can reach him by address-
ing your letter to T. A. Dineen, ¢/o General
Electrie Co., Singapore * — - — - —~ W2NLW is back
from Saipan, and his new Call Book is helping

" him to QSL to 500 contacts he made during his

two months of operation on the island. His
address is 3204 Kingsbridge Ave., New York 63,
N. Y. —-—-—~WOVWL says that ON4PA in
o letter sends greetings from ON to all Wa.
One reason the ONs are a little slow getting back
on is that most of them destroyed their trans-
mitters rather than to let them fall into the hands
of the Germans:—:—-—And WOVND passes
along the story of YU7LX, who used to handle
the QSLs in YU. LX was caught as a radio opera-
tor behind the Nazi lines, and as a result was
shoved around in about ten different concentra-
tion camps. At the last camp, in Italy, he was in
pretty dire straits, but he remembered an old
buddy of his with connections in Italy, so he
wrote to HBOCE in Zurich, told him of his plight,
and could 9CE help him out? Franz — remember
HBICE? — got hold of & business mate in Italy
close to the concentration camp, and between the
two and a bit of skullduggery they managed to
get food, clothing and money to YU7LX as well
as news to and from home. That’s ham spirit, of
course, but wouldn’t anyone do it? Perhaps, but
possibly not if their living essentials were rationed
ag strictly as they were in Switzerland during the
war! HBYAG did much the same thing, by an-
swering a plea for help from an SWL in Holland
and helping out with food, clothing and money
via the Red Cross:---- ~W5CXS doesn’t
even try to figure out the 10-meter band any
more. He worked three VKs at midnight, includ-
ing VK6RU, and the W6s were still coming
through at 2 A.m, On a strictly daylight band!
c— =~ W6UUQ/3, ex-XU30OF, ex-KA1BZ, ex-
W5JVQ, doesn’t let his 35 watts give him an in-
feriority complex. Some new stuff there includes
EI6G (28,020), HC1JW (28,050 f), SVIEC
(28,100) and ZS2CB~ (28,220) - — - — - — G6QX
says they renumbered the houses on his road dur-
ing the blitz and he came up with No. 73. Person-
ally, we think Bob and W1EH, who also grabbed
off a “73” street number, should get together on
a small pamphlet telling us dumb ones who for
and how many drinks one buys for that kind of
fortuity + —-~-—~K6TZB is pretty much con-
vinced that a lot of guys don’t know about the
QSL Manager system. Bob has QSLed all of
his contacts via the Managers, but says on repeat
QSO0s some of the guys squawk for cards, indicat-
(C'oncluda'i on page 118)
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ARRL Code-Proficiency Program

Qualifying Transmissions from WIAW — June 18th and July 19th
Tape Sending from WIAW to Aid Your Copying Ability

BY F. E. HANDY, * W1BDI

sumption of ARRL’s Code-Proficiency Pro-

gram. Clearance of military use of WIAW
frequencies was first necessary to permit more op-
eration than three hours per night before we could
expand schedules to give it to you. Such was the
urgency of amateur requests that on getting the
awaited FCC authorization we broke an item on
Practice Schedules into Operating News of last
QST. Here are the full details of the Code-Pro-
ficiency Program, speeds covered, objectives,
awards, and the schedules of the first qualifying
runs. Every amateur who hasn’t already received
a certification from ARRL at the top award-
speed is cordially invited to participate.

We amateurs always have maintained an eager
pride in our code ability. In the war years some
of us permitted it to slip back from the top.
A good many hams can follow the general idea of
a contact “by ear’” but when pressed to wrife
it down as in real communications (record) work
they muff the copy. The W1AW program invites
every man to prove himself as a proficient opera-
tor, and sets up a progressive system of awards
for step-by-step gains in copyiNe PROFICIENCY.

SCORES of letters and cards have asked the re-

Progress in proficiency in code
reception is shown after the initial
test and certificate award, by a
separate dated and initialed En.
dorsement Certification to be
added in a space provided. Silver
Endorsement Stickers (a distinc-
tive design for each speed) will be
issued for progress from any lower
speed to 20, 25, 30 or 35 w.p.m.
All amateur operators may try for
the progressive endorsements!

On May 1st we resumed the ARRL Code-Pro-
ficiency Program. This plan is designed to en-
able every radio amateur to check his code pro-
ficiency, to better that code proficiency, and to
receive a certification of his receiving code speed,
with a further award for every improvement that
the certificate recipient can demonstrate up to a
top of 35 w.p.m.!

This program is a whale of a lot of fun. The
League will give a certificate to any licensed radio
amateur who demonstrates that he can copy
perfectly by ear for at least one minute, plain-
language Continental code at 15, 20, 25, 30 or

* Communications Manager.
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One of these Proficiency Certificates may be awarded
to you. Try for it, by copying WIAW at 10:00 p.m.
EDST (8:00 p.m. CST) June lgth or July 19th. If you
can take 15 w.p.m. by ear and prove it, this handsome
lithographed certificate is yours! If you can do 20,
25, 30 or 35 w.p.m. your certificate will so state!
Every amateur operator licensee is eligible.

35 words per minute, all copy to be of special
monthly transmissions to be scheduled from your
ARRL station, WIAW. ’

There are two objectives: (1) To copy by ear,
write down by pencil and paper, or better yet,
write on a “mill” what is sent, to qualify for a
certificate and rating on the best one can now do.
(2) To put in a few minutes a day operating our
station at the best speeds we can, also listening
and copying PX and practice transmissions to
train our powers of codrdination, in order to win
from the League the conspicuous endorsement
that will be awarded to go on that first Profi-
ciency Certificate whenever we can boost our
speed honestly another 5-w.p.m.!

WIAW Practice Transmissions

WIAW will transmit practice material as
follows: T%me: 10:00 p.m. EDST, Monday through
Friday. Speeds: 15, 20, 25, 80, and 35 w.p.m.
consecutively, with approximately ten-minutes’
practice at each speed.

Frequencies (Simultaneous):
35556—7145—14,280—29,150—52,000 ke.

The tape transmissions will be of plain-language
material, accompanied by identification of the
station, and the speed will be briefly indicated.
The groups of practice material will be sent at
constant speed, each group taking about ten
minutes, including time to adjust the sending
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device to the new speed. Look for the @ST call
on any of the frequencies indicated, Monday
through Friday, at 10:00 p.m. EDST. (9:00 p.M.
EST, 8:00 p.m. CST, 7:00 r.m. MST, 6:00 p.m.
PST.) Write down all you can copy at any of the
speeds used.

For practice we likewise recommend that in-
terested amateurs copy the ARRL Official Bulle-
ting, which are sent on all the above mentioned
frequenmes, on the following schedule, Monday
through Friday:

Starting Times (p.M.) Speeds (W.P.M.)
EDST CDST MDST PDST Bulletins are sent at

8:00 7:00 8:00 5:00 25 w.p.m. and re-
11:30 10:30. 9:30 8:30 peated at 15 w.p.m.

The deevemng practice material is not read
on voice since it is simply for practlce and any
recipient can tell how much he is getting just by
_ looking at his paper. Practice texts on certain
nights can be checked from QST as explained
under “Sending Practice’” in this article. The
Official Bulletins are repeated on ’phone imme-
diately after the conclusion of the radiotelegraph
schedule and can be used for a check, if desired.

June 18th and July 19th — WIAW
Proficiency-Certificate- Award Runs

At theusual practice time (10:00 p.v. EDST) on
the above dates, WIAW will follow a five- to ten-
minute explanatory QST message, by a special
transmission, at consecutively-increasing speeds,
through the usual ranges, for all interested ama-
teurs to copy. This text, received successfully by
ear at the highest speed you can copy, should be
sent in to ARRL for checking. In all cases send
your original copy. Aftach a statement to your copy
certifying over your signature that the copy sub-
mitted i direct copy, made from reception of WI1AW
by ear, without any kind of assistance, personal or
mechanical. After time for checking papers has
elapsed you may expect to receive acknowledg-
ment, direct from the League, and if you qualified
on & test date and transmission, also your certifi-
cate, or the appropriate endorsement sticker.
Our limited personnel will be unable to do ex-
tensive checking and corresponding. No copies of
the official texts will be given out, and no copies
submitted will be returned. Decisions and awards
will be final and must be accepted as such. There
will always be another test period coming up, to
redemonstrate higher code proficiency!

A word of caution: Send in your original
paper/ In the past, more individuals have failed
because of attempting to recopy than the aver-
age amateur would suspect. To ingure some meas-
ure of overcoming fading or QRM and QRN, we
suggest that on the important dates, amateurs
may use “split-headphone” reception (one 'phone
on each of two receivers set on different WIAW
frequencies) to minimize reception difficulties.

A complete record is kept at Headquarters
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showing every certificate award and endorsement
issued, and we know that every real ham will want
to get his Code Proficiency Certificate just as
soon as possible.

It is one thing to be able to hear some signals
coming in and get the gist of the information
conveyed. It is quite another to write down AC-
CURATELY 2l that is sent! One cannot con-
sider himself an operator in the truest sense until
he can transcribe accurately. Sending well is an
art that the writer considers even more difficult,
especially if this hand transmission is to be main-
tained at an even tempo for any considerable
period.

Sending Practice

Practice makes perfect. A few minutes each
day in emulating tape sending (by hand) and in
reception of code that is moving along just a litile
above the speed one can copy comfortably, with
full accuracy, will pay big dividends in a very
short time. Operating and more operating is
recommended. Experience counts.

To permit direet comparison of one’s fist and
tape sending, QST will list in advance the text to
be used for practice on two of the five weekly
practice runs. The following tabulation indicates
material to be used in the program. To get send-
ing help hook up your own key and buzzer or
audio oscillator, turn to the QST material, tune
in W1AW, and attempt to send right in step with
the tape signals. Adjust your spacing in the
manner the received signal indicates necessary

for improvement.
Date Subject of Practice Text
From April QST
The Postwar Naval Reserve, p. 54,
The World Above 50 Me., p. 60.
The Circular Band Theorem, p. 65.
Technical Topics, p. 67.
Listening Post in the Philippines, p. 70.
Stabilizing the 144-Me. Transmitter, p. 24.
Qualifying Run, 10:00 r.m. EDST.
A Self-Contained 60-Watt C.W. Transmitter,

May 29
May 31
June 4
June 6
June 10
June 12
June 18
June 21

p. 13.
The NBS-ARRL Radio Observing Projects, p. 18.
Osgcillators and Amplifiers at 1000 Me., p. 34.

June 25
June 27

Amateur message handling and transeription is
highly recommended as an aid to becoming a good
operator. If you have at all neglected your c.w.,
start your code ability on the upgrade from
where it is. Regardless of where we start, it is
nothing to be ashamed of. Everybody will be
doing it! The first ARRL certificate may be
obtained at a 15-w.p.m. aural receiving ability.
This is only a couple of w.p.m. above the skill
required in initial license-qualification tests.

The new FCC regulations require that for
renewal of operator license ““proof of use’” must
be made by listing QSOs with three other
amateur stations in the last six months of the
license term and that these contacts must be by

(Concluded on page 118)
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Long Leads Aren't Necessary

Concentrating Tank Elements to Balk Parasitics

BY GEORGE W. SHUART, * W2AMN

UITE FREQUENTLY of late we have observed
raw a.c. and r.a.c. signals on the 80-meter
band, and an effort to copy some of them
led to the discovery that many were back

waves — that is, radiations when the key was
open. Much of this trouble can be traced to the
use of high-sensitivity tetrodes such as the 807,
813, TB-35 and

sider the elements in the amplifier cireuit we find
that we have not just one but several possible
resonant circuits all in one physical set-up. Many
of us are beginning to find out that a great deal
of b.c. interference, as well as spurious radiations
and harmonics, can be eliminated if care is exer-
cised in the design of our equipment. The first
rule, of course, is

similar types.
While these
tubes are said to
need no neutraliz-
ing, in the major-
ity of cases that is
true only when the
tube and ecircuit
shielding is practi-
cally perfect.
When there is little
shielding, and cou-
pling can exist be-
tween the input
and output circuits
through the fields
surrounding the
plate and grid
tanks, you’re
headed for trouble.
If the amplifier
uses fixed bias and
the driver or a still

to make every ef-
fort to have all the
inductance in one
unit and all the
capacitance in the
other. In the ideal
tank eircuit there
would be little
danger of multiple
resonance.
Suppose we have
a ‘“glitech” circuit
resonating at 200
Mec. in the plate,
and another of sim-
ilar characteristics
in the grid side of
an amplifier em-
ploying high-gain
tubes — particu-
larly those which
operate efficiently
at frequencies as

earlier stage is
keyed, you are
likely to have not
only a “key-up
carrier’” but gosh
knows what else
when the key is down. If such an amplifier is mod-
ulated, you may have a series of “‘outlaws” that
are likely to get you into trouble’either with jthe
neighbors or the local RI. Although the amplifier
may appear to behave normally, actually you may
have other carriers on different frequencies during
modulation, especially on modulation peaks when
the plate voltage is doubled during the positive
half of the audio cycle. To locate such an enemy
you have to double the normal plate voltage and
search the entire spectrum, but most of us have
no facilities for such an investigation.

Parasitic v.h.f, and w.h.f, oscillations in a high-
frequency amplifier not only are quite common
but are very difficult to pin down. If we con-

* Hammarlund Manufacturing Co., Inc., New York City.
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The swinging link is easily adjusted by means of a polystyrene-
rod mounting, rotating on brackets fastened to the condanser tie-
bar. The high-voltage “*B” lead goes to the ceramic stand-off
mounted on the strap which ties the top of the chassis shield to the
condenser. The “porcelain” appearance of the coils and their sup-
ports results from lacquering over silver plating.

high as 200 Me.
That situation 1is
perfect for putting
out one carrier at
3.5 Me. (or 28 Me.,
if that’s your band)
and another at 200 Mc. The RI’s temperature
goes up because you're “off frequency’” and your
neighbor blows his top because that 200-Me. sig-
nal is splattering, over-modulated, frequenecy-

¢ While leads in themselves may do no
particular harm at the operating fre-
quency, when the latter is in the ordi-
nary h.f. region, they may be the means
of forming secondary resonant circuits
that encourage parasitic oscillations.
With some care in layout, plus a willing-~
ness to depart from conventional panel-
chassis construction, the parasitic cir-
cuits can be broken up. Here are some
suggestions.
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About the Author

¢ For many years, George W. Shuart de-
voted his time to writing radio articles
for beginners, and as a result of his
efforts many a present-day radio ama-
teur was started off in America’s No. 1
hobby. He has been signing W2AMN
since 1928, through an amateur radio
career that has embraced DXing, rag-
chewing, experimenting, and v.h.f. and
u.h.f. activity. When it comes to the
serious business of making a living, you
will find the author happily engaged,
mixing vocation with avocation, as
Advertising & Sales Promotion Mgr. of
the Hammarlund Mfg. Co., Inc., N. Y. C.

modulated, and what not, and crashes right
through his midget b.c. set — through the better
ones, t0o, in many cases.

How do we eliminate the trouble? We wish we
had a sure-fire answer to that question but there
is none. The best rule to follow is: Use complete
shielding; get all your L and C where they be-
long; and neutralize the amplifier if there is the
slightest sign of reaction on the grid current when
the unloaded plate circuit, with its B+ lead dis-
connected, is tuned through resonance.

The amplifier shown in the photographs, while
not going to extremes, illustrates the points cov-
ered in this discussion. The plate tank coil mounts

right on the capacitor and at the same time
makes contact to the stator sections through
heavy but short connecting bars and pillars. A
large bar or strap joins the two mounting points
of each stator to reduce the inductance of the
leads. The success of thig method is proved by the
fact that a large coil is necessary and the plates
of the variable capacitor are meshed well over one
inch on 28 Me. —and the capacitor is plenty
large for 80-meter operation. The result is an effi-
cient circuit that is extremely easy to load. This
permits loose coupling to the antenna circuit,
which goes a long way toward reducing harmonie
transfer and radiation. The output link coil is
mounted on one of the horizontal tie-bars of the
condenser for convenience and compactness, using
a length of half-inch polystyrene rod as a rotatable
support.

A piece of sheet aluminum 8 inches wide by 10
inches long was bent as shown in the photographs
to form a mounting platform for the TB-35 tubes
and at the same time to form a baffle shield be-
tween the plate and grid circuits. The baffle also
serves to mount the grid tank with its variable
link coupling. This arrangement, while not afford-
ing complete shielding, works out quite advanta-
geously in that it provides for just about every-
thing. Further shielding can be secured by using &
larger piece of aluminum and making still another
bend to form’s top shield over the grid circuit.
A rear side-plate can then be fitted to the main
baffle and the front panel will serve to enclose the
entire grid circuit, However, with the
shield arrangement shown in the photo-
graphs there was every indication that
the amplifier was performing perfectly
when it was neutralized.

Neutralizing presented quite a prob-
lem. The intention, at first, was to build
a small capacitor arrangement such as
has been described in previous issues
of QST (wires extending alongside
the plates of the tubes) but finally the
condensers were ‘“manufactured” by
using the capacitance between the

L4

Using a pair of TB-35 tubes, this
amplifier is mounted on and entirely
supported by the plate tank con-
denser. The bent-aluminum “chassis,”
fastened rigidly to the tank-condenser
tie-bars, provides a baffle shield be-
tween the grid and plate circuits as
well as a mechanical mounting for
the tubes and parts. The width is
such that there is room for a compact
exciter on the same relay-rack panel
that supports the amplifier.

¢
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Fig. 1 — Circuit diagram of the amplifier.

wires of & short length of 300-ohm Twin-Lead.
One wire connects to the grid of one tube and the
other goes to the plate of the second. Simply by
cutting “V” notches in the open end of one wire
(starting near the very end) the amount of ca-
pacitance can be reduced in small steps until
exact neutralization takes place. The usual pro-
cedure of observing the effect on the grid current
when the plate circuit is tuned through resonance
will prove entirely satisfactory, but don’t forget
to disconnect the B+ lead from the power supply.
How does the amplifier work? With 1250 volts
on the plate and a plate current of 200 ma., it
works smoothly with no serious harmonics and no
spurious oscillations. The RI is happy and our
neighbor is listening to his favorite programs, A
total grid current of 10 ma. for the two tubes,
through the 20,000-ohm grid leak specified in
Fig. 1, provides ample drive for ’phone as well as
¢.w.; increasing the grid current causes no corre-
sponding increase in either power output or
efficiency. Although we have not given

C1 — 100-pufd.-per-section variable (Hammar-
lund MCD-100-S).

Cg, Cz — Neutralizing condensers; see text and
photograph below.

L, Cs, Cs — 0.001-xfd. mica.

Cs, C7 — 0.001.ufd. mica, 2000-volt.

Cg — 110-ppfd.-per-section variable, 0.171-
inch plate spacing (Hammarlund
TCD.110-H).

Li —Grid tank coils; approximate induc-
tances: 3.5 Me.,40 ph.; 7 Mec., 12 xh.;
14 Me., 3 ¢h.;28 Mec.,1 gh. B& Wor
National).

Ls — 28 Mec., 6 turns 3/16-inch copper tubing,

. diameter 214 inches, wound as shown
in photographs. Forother bands,stand-
ard coils may be used by adapting the
swinging-link type coils to the mount-
ing shown. .

M — 0-50 d.c. milliammeter.

Mz — 0-300 d.c. milliammeter.

Ri1 — 20,000-chm 20-watt.

Rz —20,000-ohm 75-watt, for operation at
maximum tube ratings.

RFC — 2.5.mb. 300-ma.

In view of the size of the tank coil used for 28 Me.,
there is every possibility that it will also work
satisfactorily in the 50-54-Me. band. During our
‘entire experience with it there has been no indi-
cation that the variable eapacitor, large though
it is, is not entirely satisfactory for operation on
the 10-meter band, although with other methods
of construction we have, in nearly every case,
found that smaller and apparently more efficient
h.f. variable capacitors were needed to get satis-
factory 10-meter operation.

While no claim is made for the discovery of
anything new, we believe that those who have
the time and inclination can develop some very
effective and very interesting apparatus, if enough
attention is given to the constructional details.
Before starting to hack away at a massive steel
chassis when you build your next rig, first get
all the parts together and see how they might be
arranged for greater efficiency, by using some of
the simple methods that we used in this amplifier.

it a really good work-out below 30 Mc.,
it proved as equally efficient on the 3.5-
Me. band as on 28 Me., and therefore
should work well on 7, 14 and 21 Mec.

The Twin-Lead *neutralizing con-
densers” cross from grid terminals on
the tube sockets to the tank-condenser
stators, as shown in this bottom view.
The neutralizing adjustment is sim.
ple — and permanent.

June 1946
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15, TheWorld Above 50me.
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CONDUCTED BY E. P. TILTON,* WIHDQ

E'RE OFF! For some time after the
W50—Mc. band was released for amateur
occupancy, some of us were wondering if
there were any v.h.f. enthusiasts left in the

United States. On the night of March Ist we

seemed to get off to a good start, in New England
at least, with quite a few, stations in the Boston
area and in the vicinity of Hartford giving the
band a work-out. Within a few days, however, 6
became as quiet as 5 had been before it, and the
opening of the 80-meter band on April 1st seemed
to supply the finishing touch.

But the prospect of the month of May with its
promise of skip-DX to come, this year on a new
frequency, apparently did the trick, for in late
April the number of signals on the band began to
increase, and by the time the first DX opening
rolled around there was enough activity to make
things interesting for all concerned. What was
probably the first two-way contact involving skip
on the 50-Mec. band (and still the best DX re-
ported, to date) was made on April 23rd at 10:43
P.M., between WILSN, Exeter, N, H., and
WAODWU, Minneapolis, Minnesota. Other DX
heard and worked on this first night has been
reported as follows:

WILSN, Exeter, N. H. heard W9s DZM,

NEM.

WI1LLL, Hartford, Conn., worked W9s DZM,
QIN, DWU, NFM, ZHB; heard WSLZN.

WIAEP, Springfield, Mass., worked W9s
NFM, ZHB; heard W9DWU.

W1HDQ, West Hartford, Conn., worked W9s
DWU, ZHB; heard WONFM.

W8CLS/1, Waltham, Mass,, worked W9s
ZHB, DWU; heard W2JCR, W9s NFM,
DZM, QIN.

WI1FJN, Scituate, Mass., worked W9s DWU,
DZM. :

W2FID, Montrose, N. Y., worked W9QIN;
heard W9s DZM, DWU.

WODWU, Minneapolis, Minn., worked Wls
LSN, EKT, IN, FJN, XSA, LLL, HDQ,
W2MEU, W8CLS/1; heard WLHXP,

The above represents reports received by mail
or over the air. Actually, of course, it is only part
of the story. It was a strange night, in several
ways. Just about every sort of propagation known
to v.h.f. veterans was in evidence in the course
of the evening. Following the time-honored cus-

*V.H.F. Editor.
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RECORDS

Two-way Work

50 Mc.: W1LSN-WIDWU
1100 Miles — April 23, 1946

1414 Mec.: WILAS/2-WI1IVA
145 miles — March 29, 1946

420 Mc.: W1LAS/2-W8WCG/2
17 miles — March 25, 1946

2300 Mc.: W6OJK /2-WIWHM /2
0.7 mile — April 29, 1946

5250 Mc.: W2LGF /2-WTFQF /2
31 miles — December 2, 1945

tom, Wls listening on 28 Mec. immediately upon
arriving home from work, heard VO and VEIL
signals roaring through on 10, This could mean
only one thing: The aurora, due on the 28-day
cycle (there had been a three-day auroral dis-
turbance on March 23rd, 24th, and 25th) had
arrived. There would almost certainly be things
doing on 50 Mec. The evening meal was gulped
down, in at least two W1 homes we know of, and
another check of 28 and 50 showed the wavery
aureral signals still strong on 10, and the charac-
teristically high noise level on 6. Around 6:30,
WI1LLL heard W8LZN, Detroit, Mich., coming
through with very badly garbled voice, but he
disappeared shortly and nothing more was heard
until around 9:30, when W9s burst through with
very erratic voice signals in the Boston area. No
real QSOs resulted as sigs were weak and fading
rapidly. Several very-weak fading signals were
heard during this time in the Hartford area also,
but it was not until after 10:30 that signals were
workable at either point. From this time on
several W9s were at meter-pinning strength
around Boston. Later, at about 11:30 the same
stations, W9s DZM, QIN and DWU, joined
around midnight by NFM and ZHB, began rip-
ping the receivers apart in the Hartford area, For
us the opening lasted until nearly 1:00 a. M., with
signals dropping out suddenly and completely on
both 28 and 50 Me. at almost exactly the same
time.

Signals were unlike anything ever heard on
56 Me. They were apparently of auroral origin,
but they sounded more like ten-meter signals
than like what we were trained to expect on 56

‘Me. during aurora displays. Except for a period
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from early evening until around 9 p.M., when the
typical auroral distortion was noted on ’phone
signals, the stations using voice were quite read-
able, though fading more rapidly than would be
expected of sporadic-E signals. Almost no direc-
tivity was discernible on normally-sharp directive
arrays, though a slight, increase in signal strength
was obtained by aiming the beam north. It seemed
more as if the signals were raining down from
overhead, and such they may well have been, for
there was a mild display of aurora over the en-
tire sky. Another way in which conditions varied
from what is commonly expected of aurora was in
the small area over which a signal could be heard
at any one time. Normally in work by means of
auroral reflection, signals are heard across most of
the area between two communicating stations,
with little or no skip zone involved, whereas
these signals were coming through at high sig-
nal levels only in little patches at a time. An
example of this was noted in a three-way QSO
between WSCLS/1, Waltham, Mass.,, W9ZHB,
Zearing, T1., and your conductor at West Hart-
ford. At first W9ZHB was pinning the meter at
Waltham and was running only S1-S2 at West
Hartford. Suddenly he plummeted almost to the
noise level at W8CLS/1, rising at the same time
to 20 db. over 89 at WIHDQ), remaining near that
level for a half hour or more. At times his signal
was stronger than any but the most powerful
locals, Several reported W9ZHB and WINFM
as the strongest skip signals ever heard on any
band above 14 Mec.

The strangeness of the band that night was
complicated by the existence of a strong tempera-
ture inversion in W1. Slgna.ls from the Boston
area were extremely strong in West Hartford,
strong enough, in fact, to draw your conductor
away from the six-meter band to work some 100-

The 4-element rotary array for 50 Mec. installed atop its steel
tower, The frame extending below the main framework serves as a
rotating device. The array frame is mounted on a pipe flange, to
which is fitted a length of pipe which serves as a vertical support.

June 1946

mile DX on 144. Signals from all over Eastern
New England were very strong on 144 Me., and
about 15 stations over 75 miles distant were
worked in a period around 10:30. Hearing the
third harmonic of WILLL calling W9DWU
brought us back to 50 Me. in a hurry around
midnight! :

Characteristics of the skip signals seemed to
indicate that propagation on 50 Mec. may be
quite different from that experienced on the old
five-meter band, seeming more like ten meters
than five, though it may turn out that the differ-
ence is the result of our being near the peak of a
sunspot cycle, rather than to any great difference
in the propagation characteristics of the two
bands. Men with long v.h.f. experience will recall
that auroral DX on 56 Mc., with its distinguishing
characteristic of being workable only on c.w., was
a relatively new phenomenon. Back in 1935 and
’86 voice contacts were made on 56 Mec. which we
know now were the result of aurora. We didn’t
pay much attention to how the signals came
through in those days — DX was DX and that
was all that mattered. We worked it, and didn’t
care much how it all happened. Obviously, more
observing and reporting is needed. Let us know
what you hear and work, gang!

While we're chasing the DX on 50 Me., we
should bear in mind that the old assignment is
still in use in many other countries. Canada and
Australia are the only other countries thus far
using the new band. Though most of the real ad-
vances in v.h.f. technique have come about in re-
cent years, it is well to remember that 5-meter
signals crossed the Atlantic in both directions on
several occasions in the years before the European
war eliminated the possibility of two-way work.
With Canada, Australia, and the United States
on 50 Mec., and Great Britain, the Union of

South Africa, and other countries of
the British Empire operatmg on 58.5-60
Me., we have an unpafalleled oppor-
tumty for transoceanic DX,

G6CL (of RSGB) reports that there
is considerable interest in five-meter
work in the British Isles. On April 11th
there were several contacts made over
distances in excess of 100 miles on 58.5
Me. A number of Gs would like to keep
skeds with interested Ws in the hope of
effecting two-way contact across the
Atlantic by means of v.h.{f. In this con-
nection, we suggest that the English
operators watch the 28-Me. band for
evidence of short skip in the United
States. At the height of such periods it
is almost certain that 10-meter short

. skip would get across the Atlantic, and
if it does then 50-Mec. signals might
well do likewise. On our side, we should
tune the 56-60-Me. range, especially
that portion above 58.5 Me., whenever
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things get really hot on 6. The new assignments
make it possible for us to listen for transoceanie
DX at both ends of the path, with no worries
about local QRM blotting out a weak signal.

Fig, 1 — Detail of the ends of each of the parasitic
elements, showing the slotted sleeve which provides a

means of adjustin, 'ﬁlthe length. Parasitic elements are of

34-inch tubing. The inserts are of the same material
slx-mches long, with a slot 3{¢-inch wide sawed length-
wise to provide a spring fit.
There is some interest in several South American
countries, too, Remember that most of them have
the full 56~60 Mec. Watch the old five-meter
band, gang — there may be a new v.h.f. DX re-
cord waiting for you! Right now is not too soon
to be on the lookout, though June and July will
pDrs)cvide the maximum probability of international

A Four-Element Array for 50 Mc.

When the v.h.f. enthusiast decides to go in
for directive arrays he plunges into a series of
charts, graphs and tables which leave him com-
pletely confused. Most of the directive-antenna
date is written in terms of low-frequency require-
ments, where the problems are quite different
from those facing the 50-Mec. worker. The net
result is that he decides on an array of 2, 8 or 4
elements, depending upon the épace available
and the leniency of his landlord. He cuts his ele-
ments by some magic formula, sets the spacing
to some other figure, and hopes for the best.
Even this procedure is usually productive of in-
creased coverage, for almost anything in the way
of a parasitic array is apt to be better than a
simple dipole, But we all know that beam charac-
teristics vary widely; we must select the type of
array best suited to the sort of work we intend to
do, if we are to achieve outstanding results.

If we were building an array for 14 Mec. we
would place compactness and high front-to-back
ratio at the top of our list of requirements, The
fact that the close-spaced array which provides
these also has a very limited frequency response
would be unimportant. High front-to-back ratio
may or may not be important on 28 Me.; we
might be willing to sacrifice it for high forward
gain and broad response, Front-to-back ratio is
almost completely unimportant; in fact, we want
some pick-up off the back, in order to make the
‘gnosg of the somewhat limited occupancy of the

and.

To facilitate checking the merits of various re-
flector and director spacings from 0.1 to 0.5
wavelength, a 14-foot frame was made up, with
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provxslon for mounting the elements in any posi-
tion with respect to one another. Parasitic ele-
ments were made adjustable in length as well as
spacing, the method of adjustment being shown
in Fig. 1. Elements are 3{-inch duralumin tubing,
with slotted extensions (see Fig, 1) of the same
material in each end,

Length and spacing of the reflector were found
to be relatively uncritical, any spacing between
0.15 and 0.25 wavelength giving approximately
the same gain, if the reflector length was ad-
justed slightly as the spacing was changed. Re-
flector spacing was set at 0.2 wavelength and the
length adjusted for maximum forward gain.

Next, one director was added, at the customary
spacing of 0.1 wavelength, and its length adjusted
for maximum forward gain. It was then moved
out to 0.2 wavelength and the adjustment for
gain repeated. At this point there was an increase
of more than 10 per cent in field strength over
the maximum obtained with close spacing. At
0.25 wavelength the same reading could be ob-
tained by shortening the director slightly. Moving
the director out to 0.3 wavelength resulted in 2 3
per cent drop in reading, despite retuning, and
there was a further drop of about the same
amount when the spacing was increased to 0.4
wavelength. Even here, the gain was still some-
what more than that obtained with close spacing,
and the element length was considerably less
critical, indicating broader frequency response.

As maximum forward gain could be obtained
at 0.2 wavelength, the first director was fastened
in place at this spacing and a second adjustable
director added. The same tuning process was fol-
lowed through with this element, maximum gain
resulting when it was spaced at 0.25 wavelength
ahead of the first director. The length of the re-
flector and original director were readjusted for
possible interlocking effects. The final element
lengths turned out to be about 5 per cent longer
than the driven element for the reflector, 5 per
cent shorter for the first director, and 6 per cent
shorter for the second director,

To recheck on the above spacing, which is at
variance with much published data, the assembly
was broken down and reassembled with conven-
tional close spacing for a 4-element array. Feed-
line impedance was changed so as to provide a
good transfer of energy with both spacings, and
the close-spaced system was tuned carefully for
maximum forward gain. At no time was it possi-
ble to obtain as high a reading with the close-
spaced system as resulted from the use of the
0.2-0.2-0.25-wavelength arrangement arrived at
experimentally. The field-strength indication
with four elements close spaced was, in fact,
slightly less than that obtained with three
elements using 0.2-wavelength spacing, which
otcupied the same space physically! Just why this
is so we would not venture to say, but we do know
that similar regults have been obtained by 2 num-
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ber of experimentally-inclined v.h.f. workers op-
erating under similar conditions. Brown’s data !
shows that the pattern, in the plane of the ele-
ments, is sharpened when the spacing is increased;
perhaps the apparent increase in field strength
with wide spacing results from less energy loss in
the vicinity of the antenna, due to lessened radia-
tion toward the ground. For the moment, we
were primarily concerned with getting a good 50-
Me. array up in time for the opening of the DX
season — later on we hope to carry the project
further and find the answers to the questions that
are invariably asked whenever an array appears
which utilizes other than the “standard” 0.1-
wave spacing.

How Shall We Feed It?

The selection of the best method of feeding his
parasitic array is also apt to confuse the prospeec-
tive builder. We've always been a bit dubious of
the delta system — that fanned-out area looks
like a bad source of unwanted line radiation, and
it is cumbersome mechanically. The parallel-pipe
Q" section is probably somewhat more efficient,
but it is difficult to handle mechanically, and it is
not too good for matching the low center imped-

Fig., 2 — The spacing and length of the elements in
the 50-Mec, array were_arrived at experimentally,
Dimensions given are for 50.5 Me.

ances encountered in multi-element arrays. The
congcentrie-line ““Q” section, commonly used for
parasitic arrays, may have high losses, its correct
length is a question, and it may well result in un-
balance.

The folded dipole looked like the best bet for
this application, so we decided to try it, as it
seemed to have several advantages over other
methods. First, it is a broad-band device, It was
for the purpose of covering the wide frequency
ranges encountered in television service that the
folded dipole was first employed.? Second, by
matching the line directly at the radiator, it
holds down line radiation (the weakness of the
delta system) and eliminates the use of tuned
stubs. Third, it is a fexible device which permits

. 1G. H. Brown, “Directional Antennas,” Proc. I.R.E.,
Jan., 1937.

2P. 8. Carter, “Simple Television Antennas,” RCA
Review, Oct., 1939,
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the matching of the driven element in a parasitic
array to a wide variety of line impedances.

By making the driven section of the folded di-
pole smaller than the parallel section, an addi-
tional impedance set-up may be obtained beyond
the 4-to-1 ratio normally obtained with the folded
dipole. We tried 8-to-1 and 4-to-1 conductor
ratios, the latter, shown in Fig. 2, giving the lower
standing-wave ratio with the 4-element system.
A dipole having 3-to-1 -ratio worked out nicely
with a 3-element 0.2-wavelength spaced array,
but the change to 4-to-1 ratio was necesgary when
the fourth element was added. The array was fed
with a 300-ohm line. In the tests with close spac-
ing, a 72-ohm feeder was substituted for the 300-
ohm line, maintaining a low standing-wave ratio
for both wide and close spacing,

Performance

With the array mounted atop a 32-foot steel
tower, asshown in the accompanying photograph,
tests have been run with numerous stations over
distances up to 100 miles. As might be expected,
from the method of tuning employed (concen-
trating on forward gain, with no reference to
attenuation off the back) the front-to-back ratio
is relatively low, being only about 10 db, Forward
gain, in measurements involving reception of
W8CLS/1, Waltham, Mass., nearly 100 miles
distant, is in excess of 10 db. over a simple folded
dipole of about the same height. Attenuation off
the sides is high, a signal which is S8 on the meter
of our NHU dropping completely out of audibility
when the antenna is rotated 75 degrees either way
from the maximum direction.

Frequency response is broad enough to permit
operation over the active portion of the band,
from 50 to 52 Mc., and it has even been used for
f.m. work on 52.6, though directivity and gain
drop off and standing-wave ratio increases above
51 Mec. The antenna was tuned up on 50.5 Me.,
and the dimensions shown in Fig, 2 are for that
frequency.

Since the opening of the 56-Me. band on Nov.
15th, and on 50 Me. since March 1st, we have
mamtamed regular schedules with WSCLS/ 1 at
Waltham, Mass. Prior to the erection of the new
horizontal array, our contacts had been ex-
tremely rough going. Signal strengths, even on
nights when there was appreciable inversion
bending, were seldom above S5, and there were
many nights when there simply was no signal at
all. With the new array, and a 3-element horizon-
talat W8CLS/1, contacts have been made nightly
on schedule for more than three weeks, and sig-
nals have run as high as 20 db. over S9 on peak
at the Waltham end, and 10 db. over at West
Hartford. Average signal on the poorest night
to date was above 86, with only brief fades into
the noise. Intelligibility of voice signals has been
practically 100 per cent, whereas c.w. was neces-

(Continued on page 120)
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LF. Amplifiers in Television Receivers

Practical Design of Wide-Band Coupling Circuits

BY MARVIN H. KRONENBERG,* W21JU

of present-day television broadcast trans-

missions it is necessary to employ amplifying
circuits capable of passing frequency bands of
from 2.5 to 4 Me. in width. Since the superhetero-
dyne type of receiver has met with the greatest
popularity in this field the problem of broad-band
if. amplifier design becomes most important.
As a result of bandwidth and certain other re-
quirements, individual stage gain is low and cir-
cuits must be adjusted to a great degree of accu-
racy. In order to illustrate the problem more
clearly, it is well to review briefly present-day
practice in television receivers.

FOR SATISFACTORY reproduction at the receiver

2 F,
PICTURE SOUND
CARRIER
CARRIER
A c
100- ]
» {
y
in 5
£ |
4.25Mc,
g i
@ 30 1
gz t
[ |
° . L . . o
I3 13 12 " [ 9 |8 7
12.15Mc s.25Mc,

Fig. 1 — Selectivity curve of television i.f. amplifier.

In modern television superhets the picture-
gignal i.f. consists of a 4-Mec.-wide amplifier tuned
8o that it responds to frequencies extending from
about 8.75 Me. to I3 Me. A separate i.f. amplifier
tuned to 8.24 Mec. is used to select the sound
transmission. Traps tuned to 8.25 Mec. are usually
incorporated in the picture i.f. amplifier to elim-
inate sound interference with the picture. A
factor affecting shape of the i.f. response curve is
the method of transmission. In order to utilize
the radio-frequency channels economically, a
form of single-sideband transmission is used. One
sideband is partially rejected at the transmitter,
so that double-sideband transmission takes place
only for the lower modulation-frequency com-
ponents. As will be shown, the i.f. amplifier re-
sponse curve must be designed so that all modu-
lation frequencies will be restored to provide flat
response over the entire band.

In Fig. 1, we have what might be considered an
ideal selectivity curve of a television i.f. ampli-
fier. Two important points on the curve should be
noted. First, the response at the sound frequency

*84-12 126th St., Kew GQardens, New York.
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is very poor. In practice, the amplifier is designed
80 that its response at 8.25 Me. is at least 40 db.
below that at the mid-frequency level. Second,
the picture frequency (12.75 Me.) is located at.
the middle of the sloping portion of the curve (the
point of 50 per cent response). This adjustment is
very important so that the lower modulation fre-
quencies will be restored in amplitude equal to
that of higher-frequency components. The reason
for this is that the receiver actually will respond
to double-sideband transmission of modulation
frequencies oceurring only between points 4 and
B, Fig. 1. The total response in this region is equal
to the sum of the individusal sidebands and, if the
picture carrier is located at the point of 50-per-
cent response, sideband components displaced
symmetrically about the carrier in this region
always will add up to the same amplitude as a
single sideband located in the region B-C.

From this the importance of accurate adjust-
ment of the shape of the amplifier-response curve
can be seen. Also, in the case of the superhetero-
dyne receiver, variation of the local oscillator
will, in effect, shift the position of the i.{f. curve in
the r.f. spectrum. Therefore, the oscillator must
be tuned correctly so that the picture and sound
carrier will fall on the 12.75- and 8.25-Me.
points.

Another requirement of the circuit couplings
not ordinarily met with in communication re-
ceivers is that of adequate phase response. It is
well known that in an electrical circuit containing
reactive components, phase shift is a function of
frequency. This variation is complicated where
many stages and coupled circuits are used. Un-
fortunately, poor phase response (that is, when the
shift does not vary linearly with frequency) will
cause distortion of the received picture. However,
by using simple and symmetrical coupling be-
tween stages, proper amplitude response is usu-
ally accompanied by adequate phase shift char-
acteristics. This is particularly important to the
experimenter who is limited in test equipment.

e I.f. transformer design for television
work differs considerably from that for
ordinary receiver use since the band-
width to be passed is many times greater.
This article discusses the methods used
to obtain wide-band response.
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Band-Pass Coupling

Many types of band-pass circuits are possible

in the i.f. amplifier, The usual networks are based
on either “coupled-circuit’ or wave-filter theory.
Since the conventional coupled circuits are quite
simple to adjust and understand they will be
considered in this discussion.

In order to predict the action of a band-pass-
coupled circuit, two important effects must be
considered, first the bandwidth, and then the
shape of the selectivity curve. It is well known
that when two resonant circuits are coupled, the
width of the response curve will increase as the
coefficient of coupling is increased. The coeffi-
cient of coupling, K, is used to describe the degree
of coupling used between the resonant circuits.
Mathematically (in the case of inductive cou-
pling) it is the ratio of the mutual-coupling in-
ductance to the square root of the individual cir-
cuit inductances, As in the r.f. transformer, Fig,
2-A, this ig expressed as:

_ Ly @
vI,L,
where L,, = common coupling inductance
L, = primary inductance
L, = secondary inductance

The coefficient of coupling in the radio-fre-
“quency transformer depends upon the geometry
of the transformer; that is the proximity of the
coils to each other, coil diameters, coil lengths,
ete. When a common coupling impedance, such
a8 an inductance, is used to connect two resonant
circuits, Fig. 2-B, then the expression for coeffi-
cient of coupling becomes:

L. ®

TV, L)L £ L)

Equation (2) differs from Equation (1) in that
the coupling-coil L,, must be considered also as
part of the primary and secondary resonant cir-

Ly Ls

LA

- ®

Fig. 2—-(A) Transformer couplmg (B) Common-
impedance coupling.

cuits. Now remembering that the bandwidth is a
function of the coefficient of coupling, it is useful
to know just how these quantities are related.
Fortunately in over-coupled (band-pass) circuits
simplification of equations may be made to yield
the approximate relation:
AF ' i (3)
K=2%
F
where A F = width of pass-band
F = mid-frequency of pass-band
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With the bandwidth thus determined, the shape
of the response curve can then be predicted by
recalling an effect peculiar to closely-coupled
resonant circuits. It is well known that as the
degree of coupling is increased until the peak
amplitude of the response curve ceases to become
greater, the condition called ¢“critical coupling”
is obtained. At this point, the impedance coupled
by one resonant circuit into the other becomes
equal to the series impedance of the resonant cir-
cuit and the condition for maximum transfer of
energy is reached. This condition, known as
critical eoupling, K,, is important as a reference
point in the determination of the shape factor, =,
of the circuit. Increasing the coupling beyond this

Nzt
M3
. . -
Fig. 3 — Selectivity "~
curves for three different
degrees of coupling.
£, Fr [N

point éventually will cause a double-humped
curve to appear, and so the shape factor, , in an
over-coupled circuit can be written as

K 4

n x
or the ratio of the actual coefficient of coupling to
the coefficient of eritical coupling. Actually the
coefficient of critical coupling for any set of coils
is determined by the @ of each individual coil;
that is,

1 - @
V@0,

~ In Fig. 3 a set of curves for various shape fac-
tors, n, is given In practice, for wide band—pa.ss
circuits, it is found that a value of n of 1.5 br 2 is
quite sa.tlsfactory

In the design of a particular amplifier, adjust-
ment for proper bandwidth is accomplished,
therefore, by changing the degree of coupling, K,
until the desired bandwidth is obtained. The rela~
tion easily is see