40 Cents

45c in Canada




COMPONENTS FOR EVERY APPLICATION

LINEAR STANDARD HIPERM ALLOY ULTRA COMPACT OUNCER SUB OUNCER
High Fidelity Ideal High Fidelity . . . Compact |Portable . . , High Fidelity | Wide Range . .. I ounce Weight % ounce

COMMERCIAL GRADE SPECIAL SERIES POWER COMPONENTS VARITRAN MODULATION UNITS
Industrial Dependability Quality for the “Hom" Rugged . . . Dependable Voltage Adjustors One watt to 100KW

VARIABLE INDUCTOR TOROID HIGH Q COILS TOROID FILTERS MU-CORE FILTERS EQUALIZERS
Adjust like a Trimmer Accuracy . . . Stability Any type to 300KC Any type %% — 10,000 cye. 8roadcast & Sound

PULSE TRANSFORMERS SATURABLE REACTORS PLUG IN ADAPTER FOSTERITE CABLE TYPE

For all Services Power or Phase Control Impedance Matching Crade 3 JAN C t For mike cable line

P

STEP-DOWN LINE ADJUSTORS
Up to 2500W Stock Match any i It

CHANNEL FRAME

Simple Low cost

REPLACEMENT

Universal Mounti

VERTICAL SHELLS

Husky , . . Inexpensive




IT'S R-F TESTED!

HERE’S a tube that’s a 6L6 in design and main
characteristics, vet is factory-checked and
okayed for r-f work. Furthermore, the difference in
price —if any — from what you’d pay for a G6LG, is
negligible.

A bargain in price, the GL-1614 also is a best buy
performance-wise. You can use the tube for oscilla-
tor, doubler, other r-f applications with complete
confidence. Fingers needn’t be kept crossed, as when
you plug a GL6 into an r-f circuit. .

Everyone knows that a drill, not a wood-auger, is
the right tool to use when boring through a steel
panel. GL-1614 is the proper tube for r-f, because
it’s tested and approved for that work. So relax!
You’'ll get long, unworried hours of service from
this beam power dependable.

Equally reliable are the solid CCS ratings given
above, for dusk-to-dawn brass pounding. And the
tube’s frequencies are well up there—an 80-mc top
at full input, and 120 mc at somewhat reduced input.
As for plate capacity, the GL-1614 takes without
effort 30 w CW or 23 w phone.

Lots of tube—the right tube—for very little! Con-
firm this grand value at your nearby G-E tube dis-
tributor. He’s waiting to serve you!

GL-1614

CCS RATINGS, TYPICAL OPERATION,
CLASS C TELEGRAPHY

D-c plate voltage 375v
D-c screen voltage 250 v
D-c plate current 80 ma
Plate power output 21w

YOU cAN SUBSCR]
BE
TO HAM NEws DIRECT!

rl:/ eprecedlrllg adverﬁsemenrs, 9 consecu-
uforsa“r,;g lists were Published of distrib-
N, " Efan .supply You free with Ham
ew "f .E.'s E‘M-m.onthly magazine. How-
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Comp_any gladly will supply y
ay fili
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mg‘cmd mailing charges for on
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quests for stjbscripﬁo'n o ) Re-

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL ELECTRIC

180-JA4



APTITUDE RATING  No. 8225
E A M

q Y

(me) per 100 ft
100. 1A
200. 1.7
300. 2.2

400. 2.7
For use with television and FM
receiving antenna. Exceptionally
low losses at high frequencies.

APTITUDE RATING  No. 8235
E A :

{mc) per 100 ft
100. 1.10
200. 1.73
300. 2.28

400. 2.74
For use with television and FM
recelving antenna; also for low-
power transmitting antenna.

APTITUDE RATING  No. 8227

Frequency Attenuation
{me) per 100 ft
100. 4.1
200. 6.4
300. 8.4
400.

0.2
For use with television and FM
antenna in extremely noisy lo-
cations.

APTITUDE RATING  No. 8240

{me) per 100 ft
100. 4.10
200. 6.20
300. 8.00
400. 9.50

For use with radio frequency
transmission video, test equip-
ment, and pulse transmission.
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Model S-72

$8995

Amazing new all-purpose
portable receiver

Extra sensitivity for weak signal areas . . .
extra performance for good Ham operation.

One r-f, two i-f stages. Separate 3-gang
bandspread tuning. Two built-in antennas—
62-in. collapsible whip for short-wave plus
loop for broadcast. 540 kc to 31 Mc in 4
bands. 8 tubes, plus rectifier. Space for
’phones. AC, DC, or battery pack.

NEW LONG-WAVE VERSION §-72L

Covers airways, ranges, control towers, marine
beacons. 175-420 k¢, 540 kc to 12.5
Mc. All other features of the S-72. s99-95

jallicrafters
 The Rsddir Moot Roadin”

CHICAGDO 4, 1LLINOIS

NN Pt AL e —



On the higher frequency fone bands DRIVE is the
problem! Adequate grid mils to the final means
top efficiency . . . full modulation capability . . .
longer life for the big bottles . . . more watts in
the antenna. Drive begins with your crystal stage!
That's why rugged PR Precision Crystals are de-
signed to deliver high power output under gruel-

.On 10 and 0 one...
PR's put out more

DRIVING POWER!

ling amateur conditions . . . negligible driit over
wide temperature range . . . amazing activity . . .
sealed against contamination and moisture . . . ac-
curately calibrated. Yes. low cost PRs deliver
MOKE POWER! Available from your jobber for
all bands.

20 METERS, Type Z-3, $3.75 « 40, 80 AND 160 METERS, Type Z-2, $2.75

.

usE [%?] AND KNOW WHERE YOU ARE

ls

S}}S@ 1934

PETERSEN RADIO COMPANY, INC.
2800 W. BROADWAY « COUNCIL BLUFFS, [OWA

5



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in each Section.
Radio Club reports are also desired by SCMs for inclusion in QST. All ARRL Field Organization appointments are
now available to League members. These include ORS, OES, OPS, OO and OBS. Also, where vacancies exist SCMs desire
applications for SEC, EC, RM, and PAM, In addition to station and leadership appointments for Members, all amateurs
in the United States and Canada are invited to join the ARRL Emergency Corps (ask for Form 7).

ATLANTIC DIVISION.
xs

Eastern Pennsylvania 3BES erry Math 617 Crescent Ave. Cilenside
Maryland-Delaware-D.C. W3BWT ippa W. 132 Tennessee Ave., N.E. Washington 2, D. C.
Southern New Jersey 2ASG Dr. Luthcr I\I Mkntarlan 500 Warwick Road Haddonticld
Western New York W2PGT Hardin, Clark RFD Manlius
Western Pennsylvania W3KWL Ernest J. Hlinsky 509 Beechwood Ave. Karrell
CENTRAL DIVISION
Illinois WIEV] l loyd E. Hopki 27 Lynch St.
{ndiana WIRE E. Momga.n 1504 East Ewing <muth Bend 14
Wisconsin WI9RQM Reno W. Goetsch 929 8. 7th Ave. Wausau
DAKOTA DIVISION
North Dakota waIywy Rev. Lawrence C,
randenaes St. Andrew's Church Westhope
South Dakota WONGM J. S. Foasberg 509 Idaho Ave., S.E, Huron
Minnesota WORA John B. Morgan 1411 Summit Ave. St. Paul §
DELTA DIVISION.
Arkanaas WSJ[1C Marshall Riggs Danville
Louisiana WSGHF Robert E, Barr Box 446 Springhill
Mississippi WSDLA . C. Wallis 2406 Kelly St. Gulfport
Tennessee W4AFI J. G. Stewart c/o W Woodrow, Minglewood
Drive Fountain City
. GREAT LAKES DIVISION
Kentucky WA4KWO Dr, Asa W, Adki Box 24!), W oodland Park Hazard
Michigan WSBAQA Robert B.Cooper 132 Guild St. Grand Rapids
Ohio W8WZ Dr, Harold h. Stricker 247 W. Sth St. Maryaville
HUDSON DIVISION . .
Kastern New York W2EQD Fr(‘d Skinner 500 Wolfs Lane Pelham 65
N. Y, C. & Long Island W20BU George V, Cooke &8-31 239th St. Bellerose 0, L. I.
Northern New Jersey W2ANW Thomas J. Lydon 190 Mortimer Rutherford
Mln\VFST DIVISION
owa wapp William G. Davis St. Mitchellville
Kansas wWeICv Earl N. Johnston 624 Roosevelt Topeka
Missouri WPICD Ben H. Wendt RED & North Kansas City
Nebraska W@OED Scott E. Davison 433 North Nye Ave. Fremont
. NEW ENGLAND DIVISION
Connecticut WI1VB Walter L. Glover Glover Ave: Newtown
aine wivyv Manley W. Haskell 15 Hemlock St. Portland
Eastern Massachusetts \WI1ALP Frank L. Baker, jr. 91 Atlantic St. North Quincy 71
Western Massachusetts WIAZW Prentiss M, Bailey 62 Dexter St. Pittsticld
New Hampshire* 1CRW Clifton R. Wilkinson Salem Depot
Rhode Island WI1CJH Roy B, Fuller 17 Ledgc Road East Greenwich
Vermont INL Bnrtis W, Dean P, O. Box 31 Burlington
- NORTHWESTERN Dl\‘lSlOl\ _
Alaska KL7IG Charles M. Gray ox 1237 Douglas
idaho W7IWU Alan K. Ross 2105 Irene St. Boige
Montana WI7EGN Fred B. Tintinger 328 Central Whitcfish
Oregon WIMQ J. E Roden 519 N.W. Ninth I’endlcton
Washington W7CZY L.aurence Sebring Route 2, Box 384 Everett
PACIFIC DIVISION
Hawaii KHotl) Dr. Robert Katsuki 1817 Wilhelmina Rise Honoluin 17
Nevada W7BVZ Carroll W. Short, jr. 1608 Arizona St. Boulder City
“-.mta Llara Valley WO6BPT Roy E. Pinkham 1061 Fremont St. Santa Clara
FEast B We6TI Horace R, Greer 414 Fairmount Ave. Qakland 11
sSan krancisco WG6A'TO R. F. Czelkowitz ’4? Colon Ave, San Francisco 12
Sacramento Valley WG6ZF Ronald G. Martin 2638 13th St, Sacramento 14
San joaquin Valley WG6FYM E. Howard Hale 741 E. Main St, Turlock
- ROANOKE DIVISION. _
North Carolina W4CYB W, J. Wortman ¢/0 Duke Power Co. Charlotte 1
South Carolina W4AZ Wade H Holland P. O. Box 116 Greenville
Virginia W4KFC Victor C. Clark Box 73 Annaudale
West Virginia WaIM Donald B. Morris 303 Home St. Fairmont
RO(‘KY MOUNTAIN ‘DIVISION.
Colorado \\'OI%Z W. M 1959 Uinta St. enver 7
Utah W7s l .eonard F Ammcrma.n Hou% 4 Saltair
Wyoming WI7KFV Marion R. Neary Box 215 Laramie
SOUTHEASTERN DIVISION
Alabama WavY g Leland W. Smi 615 Southmont Drive Montgomery
Eastern Florida W4FWZ John W Holhsccr 3809 Springtieid Blvd. Jacksonville
Western Florida W4ACB urg . ir. P.O. Box 3 Tallahassee
Georgia W4ZD James P. Born, jr. 25 First Ave., N.E, Atlanta
West lndies (Cuba-P.R.-V.I.) KP4KD Everett Mayer P. O. Box 1 $an Juan 5, P. R.
Canal Zone KZ5AW Everett R. Kimmel Box 264 Gamboa, C. Z.
SOUTHWESTERN DIVISION
l.os Angeles WaeVIM Virge A. Gentry, jr. ‘!56 W, 108:}1 St. L.os Angcles 47
Arizona W7MID James Kennedy 4511 N St. hocnix
San Diego W6BWO Dale S. Bose 1.3;1 E. (.aleomia St. Santa Ana
\VEST GULF DIVISION
Northern Texas W5CDU Joe G, 5234 Vickery Boulevard Dallas
Oklahoma WSAHT/AST Frank’ E Pnhcr 104 East 11th St. Pawhuska
Southern Texas W5BDI Ammon O. Young 4803 Eli St. Houston 7
New Mexico W3SSMA Lawrence R. Walsh 210NA 35th Street Los Alamos
. MARITIME DIVISION
Maritime (Nfid. & Labr. att.) VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO DIVISION -
Ontario VE3CP Thomas Hunter, jr. 1920 Elirose Ave. Windsor, Ont,
" QUEBEC DIVISION_ _ ——
Quebec VE2GL Gordon A. Lynn R.R. No. 1 Ste. Genevieve de
Pierrefonds P. Q.
VANALTA DIVISIOI\
Alberta VEOM ] Sydney T. Jones ox 473 Edmonton, Alta.
British Columbia VETFB bmest Savage 45::3 West 12th Ave, Vancouver
Yukon VESAK W. R. Williamson P, O. Box 534 Whitehorse, Y. T.
PRAIR[E DIVISION
Manijtoba VE4AM A. W, Mor 26 Lennox Ave. t. Vital
Saskatchewan VESDW J.H. Goodridge ¢/o Canadian Pacific AirLines Regma

* Officials appointed to act temporarily in the absence of a regular official,

S



no other set gives you so much

so economically as the new ...

)%

R-46 SPEAKER.
10" PM in gray metal
“cabinet, 15" wide, 107"
high,10%8"deep $16.95

e T
Before You Buy!

el e LML) — images prac-

tically eliminated. First i-f 2075 ke.

SE0I0 P — plenty of it. 11 tuned cir-

X7 — essentially flat—far surpassing
comparable sets now on the market.

TEMPERATURE COMPENSATION JEREIUM

good! Ceramic coil forms—wound in Halli-
crafters own coil plant. Special band switch

cuits, one r-f, two conversion, and 3 i-f
stages. 214 kc “nose’’ selectivity.

— controllable from front

panel. Increasingly important as more hams
switch to NBFM to avoid TVI and BCI.
Sensitivity approximately 1 microvolt at 28
Mc for 500 milliwatts output.

Lallicrafters

" The Fadio Mans Kadio”

CHICAGO 24,

ILLINOIS

insulation, special trimmers.

SIGNAL TO NOISE RATIO JENENS PHNENpEM

high, almost twice as good as the SX-28.
— Calibrated Bandspread—

Parallel drive dial pointers. Logging scales
on both dials.

— 11 tubes plus Regu.

lator and Rectifier. Range 538 kc to 35 Mc
and 46-56 Mc. Crystal filter. “'S'’ meter.

See it at your Parts Distributor

or write direct to us for a spec sheet



RADIO RELAY
LEAGUE, mc,

is o noncommercial association of radio  amateurs, bonded  for
the promotion of interest in amateur radic communication and

experimentation, for the. relaying of messages by radio, for the =
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for

the maintenance of fraternalism and a high standard of conduct.
It is an incorporated. association without capital stock, chartered
under the lows of Cénnecticut. Its affairs are governed by a Board

of Directors, elected every two years by the general membership.
The officers are elected or .appointed by the Directors. The League

is noncommercial and no oné commercially engaged in the manu-

facture, sale or rental of radio apparatus is eligible to membership

on its board.

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

cally every worth-while amateur in the nation and has a history of
glorious achievement as the standard-bearer in amateur affairs.

Inquiries regarding membership  are solicited. A bona fide.

interest in amateur. radio is the only essential qualification: owner-
ship_of o transmitting station and knowledge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs.

All general correspondence should be addressed fo the Secretary 1

at the administrative headquarters at West Hartford, Connecticut.

Past Presidents
HIRAM PERCY MAXIM, W1AW, 1914-1936
EUGENE C. WOODRUFF, W8CMP, 1936-1940

* e 2. o o

Officérs

President . . . . . . . . . . . GEORGE W. BAILEY, WZKH
New York, N. Y.

Vice-President . . . . . . . WAYLAND M. GROVES, W5NW,

QOdessa, Texas

Secrefary . . . . .+ & i A, L BUDLONG, WIBUD

West Hcsrﬁord Connechcut

Communications Manager . . .. . . FRANCIS E, HANDY, WIBDI )

West Hartford, Connechcut

Treasvrer . . . . i .+ . .DAVID H. HOUGHTON
West Hcrtford Connectlcot

‘. @ e .6 . @

General Counsel . . . . JTL L L PAUL M. SEGAL‘

816 Connectucuf Ave., Wushmgton 6,D.C.

Assistant Secretaries . ... .. :
RICHARD L. BALDWIN, W 1IKE HARRY PASTON, WI1DJV
West Hartford, Connecticut

2 AMERICAN

. JOHN HUNTOON, W1LVQ

DIRECTORS

President

GEORGE W, BAILEY................ W2KH
1 East 79th St,, New York 21, N. Y.

Vice-President

. WAYLAND l\I (;RO A O R e WSNW

. Box 586, Odes: ex.
(W5NW at Humble Pipe Llne (@ nmn, Odessa)

Canadian General Manager

ALEX REID. . ... oo, VEIRE
240 Logan Ave., St. Lambert, . Q.
Alternate: Wllllam W, Butchart. .. ... ... VESLQ
10740 107 St., l.dmonton, Alta.

Atlantic Division
WALTER BRADLEY MARTIN........ w3Qv
1033 Arbuta Rd., Abington, Pa.

Alternate: Henrv W, chkenhlser jr..
12 state Ave., Lornopulls Pa.

\WW3IKWA

Central Divigion

JOFIN G, DOYLE............c...0.,0. WIGPI
4331 N. \Vlldwunrl Ave., Milwaulkee 11, Wis.
Alternate: chley . M;u-rlnor .......... WIAND
624 College Ave., J_)lxun 1L

Dakota Division.
GOODWIN L, DOSLAND............ WHTSN
Moorhead, Minn.
.iltemale Robert A. Kimber.....,...... WABTIK
‘anyon Lake Rd., Rnuld City, 8. D.

Delta Division

VICTOR (‘A\'l‘fl’l Do wsBsnr
P. O, Box 965, Lake C*harles, La.
Alternate: (_.eorae\ Acton............. WSBNMAT

Plain \)ean‘,!. La,

Great Lakes Division
JUHN H HRA

Hudson Dijvision

JOSEPH M. JOHUNSTON............. \V}h()\
423 Monmouth Ave., Bradley Beach, N. J.
Alternate: Gay Fi. Millus, Jr.. .. .. ..., .... WINIF
170 Broadway, New York 7, N. Y.

Midwest Division
N L,m\ALU) COLLETT, ..., ... ... WODEA
Ctvil Aeronnutlcs Administrution
Box 776 Joplln Mo,
Alternate: Alvin G Key

PERCY G, NOBLI, ....... ......... WIBVR
7 Broad St., Westfleld, Mass.
Alternate: Clayton €, Gordon. .. ........ WI1HRC

Northwestern Division

R. REX ROBKRTS. .. ............... wicry
{10 W. Brennan st., Glendive, Mont
Alternate: Allan D. Gunston., .......... wiap

1033 Salem Ave., Apt. 4, Dayton 6, Onlo

Pacific Division

KI‘VNE’I‘L{ E. HUGHES, ... ......... W6CIs
0 W. Orange Ave., 30. San k'rancisen, Calit.
|Ifcrna{e L Porter Bvans, . ... L., W6BF

134 Dracena Ave., Pledmont 11, Calif,

Roanoke Division'
J. PRANK I\l' X ..............

Aternate: (.us l\i Brnwnlm{
135 Broughton £t., 5. 1¢.,

Rocky Mountain Division

l'RA\Il\LI\I K, MATEJKA............ wonn
. Box 212, kistes Purk, Colo.
ll/crnule’ Wmlnm R, White........ .. .. warna
1263 Pearl 8t., Denver 3, (‘olo.
Southeastern Division
VAMAR HILL....................... W4BOL
104 l\(s rtle, C'ochran, Ga.
Illernate William P, Sfdes. .. .......... W4AUP
- Fleming Road, Montzomery, Ala.
Southwestern Division
JOHN R. GRIGGS........ e WEK W
3212 Grape St., San Diego 2, Calif.
Alternate: John E. Blekel. .., ............ WeNY
14820 E. Whittler Blvad. h Callt,

West Gulf Division

DAVID H. CAL
7730 Joplln s o

Alternate:

Houston 17, Texas




“It Seems t0Us..”

MOBILE ON 29.6-29.7

There’s a singular thrill in buzzingdown U. 8.
5A in the family jalopy, windows open to the
warm summer breeze, calling and working
felow amateurs firmly ensconced at their
operating desks throughout the world. “See
that hill over there‘? Let’s park and see what
we can work on 2.” Or 10, or 75, or any ama-
teur band. No TVI, no stuﬂ‘y 'shack - just
plain enjoyment of amateur radio. One mobile
operator summed it up as being “one helluva
lot of fun!”

Fun? Sure. But Vanport . . . Texas City

. South Amboy — through disaster after
disaster, emergency after emergency — this
one group of amateurs has steadily made its
weight felt, has continually proven its worth
to us all.

Mobile operation has experienced enormous
growing pains in this many-faceted hobby of
ours. From -the early 5-meter modulated
oscillators to the 250-watt “ King of the High-
ways,” mobile equipment has grown in size
and versatility. Today, the call “mobile” is
fast becoming as commonplace on the amateur
bands as, for example, “CQ FD” during that
certain week end in June. Interest has grown
to the point where there are numerous clubs
devoted exclusively to the mobile enthusiast,
where convention and hamfest activities
invariably schedule mobile demonstrations
and equipment judgings. And at least one
progressive club has a mobile “field day”’ ac-
tivity scheduled for every week end throughout
the summer.

“So what!” you say. “Every time I work a
mobile I lose him in the QRM.” Sure, the
mobile station is operating with - reduced
power, a whip antenna; he can hardly be
expected to compete with fixed stations using
high power and rotary beams. Take the ten-
meter band — when it is wide open the mobile
op stands meager chance of making his voice
heard through the din. All of us know the
importance of mobile operation — the record
speaks for itself. What are we to do in order
that the mobile operator may have a chance

to pursue his hobby effectively? At its 1950
meeting, your ARRL Board of Directors
recognized this very problem and discussed it
at length. The directors are fully cognizant
of the value of mobile operation and at one
point during their meeting even discussed the
advisability of setting aside certain frequencies
for the exclusive use of this service. Mobiles
seem to have settled around 29.6-29.7 Mec.—
there are several area nets in this region -— and
it was this group of frequencies that the Board
discussed.

But . . . there were questions. For one,
was it a desirable thing to request FCC to
restrict even a small portion of amateur fre-
quencies so that the average amateur at his
home station could not use them? The Board
felt the entire matter needed further study and,
accordingly, assigned this task to its Planning
Committee with instructions to report back
within 90 days.

Meanwhile, the problem is still there and
becoming progressively more acute as addi-
tional mobiles take to the air. So the Board,
through the pages of @ST, is relaying a request
to all amateurs to voluntaml'z/ keep clear of
29.6-29.7 Me. as much as possible so that the
mobile gang may carry on communication
with 1 minimun of interference.

Ten meters is a big band, fellows — there’s
not much fixed-station operation going on
above 29.6. Next time your hand wanders to
the VFO and you start shifting toward the
high end, give some thought to that fellow
amateur of yours out there on the road --- give
him the break the mobiles so justly deserve —
by setting your frequency no higher than 29.6
Me

And as you tune around the high end of ten,
listening to the mobile stations conduct their
emergency drills free from QRM, you can say
to yourself that by voluntarily staying away
from 29.6-29.7 Me. you have done your share
toward making a better amateur radio, a
better-prepared group of citizens ready to
serve their community and country in times of
disaster.



DOCKET 9295 ORAL
ARGUMENT

Oral argument in Docket 9295, postponed from
May 19th, was duly held in Washington on June
2nd before FCC Chairman Coy and Commis-
sioners Hennock, Hyde, Jones, Sterling and Web-
ster, Primarily a “lawyers’ show,” the procecd-
ings mainly consisted of oral presentations by
attorneys of FCC and representatives of inter-
ested amateur parties arguing points previously
made in written filings.

Irving Brownstein argued the Commission’s
point of view, principally that the Amatcur Extra
Class license was nceded as an incentive to in-
crease standards of the ‘“‘top’’ license, and that
the “Basis & Purpose” section would mark a
partnership between FCC and the amateur, that
it was to strengthen amateur radio and that it
did not restrict the flexibility and freedom of
amateurs. Walter B. Good, for the Academy of
Model Aeronautics, endorsed the proposed Tech-
nician License. Paul M. Segal and Quayle B.
Smith, on behalf of ARRL, argued further the
League’s objection to the Extra Class license and
other points of difference as presented in the
League’s filing of January 16th ! and then elabo-
rated on the League’s objection to the “Basis &
Purpose’’ section, stating that it was not in con-
sonance with regulatory procedures of other gov-
ernment administrative agencies but primarily
that in any event amateur radio cannot be blue-
printed by the government, that amateur radio’s
progress in the past would have been hindered
under such a regulatory thcory, that amateur
radio needs only minimum regulation to ensure
compliance with treaties and to keep amateurs
within our bands, and that while the ¢Basis
& Purpose’’ statement might be a means of
strengthening amateur radio in some respects it
was potentially dangerous to amateur interests at
international conferences.

In his own behalf as an amateur, Cecil G.
Harrison briefly opposed the ‘Basis & Purpose”
section from the standpoint that it went beyond
FCC’s field of regulation and got into actual
management of amateur affairs. L. B. Gilmer, as
its new president and on behalf of NARC, cn-
dorsed the “Basis & Purpose’ section and said
his membership favored the adoption of the
Extra Class license if there were added a require-
ment that it would be available only to persons
who had been amateurs for at least 10 years.
Seymour Krieger, attorney for SARA, endorsed
all phases of the FCC proposals and urged their
prompt adoption. L. H. Whan, former president
of NARC but speaking only in his own behalf as
an amateur, said his recent contacts with “many
hundreds’’ of amateurs showed no objection te
the “Basis & Purpose’’ section but strenuous
opposition to the Extra Class license, and that if

iP. 9, QST, March, 1950.
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there was to be a ‘“top’’ license there should be
one for 'phone operators and one for c.w. oper-
ators.

League mcmbers interested in further details
of the proccedings are referred to their directors,
who have been provided with 80-page copies of
the verbatim transcript.

B Strays R

An instrument which gives an instantancous
visual display of electron tube characteristics has
been developed by the National Rureau of
Standards. The curve generator plots directly on
the screen of u cathode-ray oscilloscope the
family of plate-current versus plate-voltage curves
for any receiving tube. A standard rectangle is
displayed along with the characteristic curves to
provide a direct scale for voltage and current
readings. In cases where the tube characteristics
are not known or where an unusual combination
of supply voltages is to be used, the curve gen-
erator can provide the necessary tube data at a
great saving in time and labor.

In addition to producing plate characteristic
curves, the new instrument can provide a visual
representation of plate current rersus grid volt-
age. In this case the oscilloscope display is par-
ticularly convenient since grid-voltage increments
arc directly defined by calibrated vertical bars
appearing on the oscilloscope screen; a stundard
current, reference is given by a horizontal bar.
All of the possible displays are produced by the
curve generator without overloading the tube
under test. Over-all accuracy of voltage and
current readings from the oscilloscope screen is
within plus or minus five per cent.

FEED-BACK

In the article by GM6LS, “ A Noise Limiter for
the HRO-M,’”’ on page 34 of the June issue, the
value of the potentiometer resistance is given at
the bottom of the second column as 50,000 ohms.
The correct value, 0.5 megohm, is given in the
caption under Fig. 1 on the same page.

IS YOURS ON FILE
WITH YOUR QSL MGR2
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An Accessory for C.W. Reception

Audio Clipping— An ‘‘Ear Saver’’

BY GEORGE GRAMMER,* WIDF

fail to take advantuge of audie limiting in

c.w. reception. Of course, if you are not
bothered especially by electrical noise on your
favorite c.w. band you will probably have.con-
cluded that a limiter is something the other
fellow might need, but not you. That is because
more emphasis has been placed on noise re-
duction than on the

YOU may be overlooking a good thing if you

circuits. So a few outrigger circuits were added
here and there, until finally it seemed like a good
idea to start over again and bring the thing up
to date. The result is shown in the accompanying
photographs, and the circuit is given in Fig. 1.
In this one we wanted to be able to use any
kind of headset, to be able to control the headset
volume independently of the limiting level, and
to incorporate audio se-

fact that a clipper is
an instantaneous a.v.c.
system.

In our experience,
the noise reduction (as
that term is usually
interpreted) offered by
a limiter is a minor
consideration in c.w.
work. The real function
of the limiter is to
protect the operator’s
ears from strong sig-
nals, key clicks, and the
occasional pistol shots
that result when some-
body -switches a lamp
on or off. It is perfect
for break-in operation
because it cuts your
own signal and key
clicks down to the same
level as incoming sig-

lectivity. Obviously, vac-
uum tubes were called
for, and since that was
the case the limiting
might as well be done
by tubes us by crystals.
The input circuit is high
impedance and so can
be hooked to practically
any kind of audio cir-
cuit. The first tube is a
cathode follower be-
cause the low output
impedance makes it
suitable for working
into the series-resonant
LC circuit that gives
the audio selectivity.
The latter circuit is
also parallel-resonated
to give a rejection
point just above the
tone at which peak

nals, without relays and

response is desired.?

without any rewiring
in the receiver. In addi-
tion, it wipes out a good
deal of fading.

The crystal-diode lim-

The audio clipper unit includes input and output
amplifiers of the cathode-follower type, a dual-triode
clipper circuit, and a selective audio system. This
model is built in a small utility box, with a cable for
power-supply connections and a cord and plug to pick
np audio from the receiver’s headphone jack.

The clipper circuit is
one described in QST
some time ugo,? and is
about as simple and ef-
fective as anything as-

iter described by the

writer some yeurs ago! had the virtue of sim-
plicity but lacked flexibility. The output ampli-
tude was determined by the dry cells used for
biasing the diodes, and the device could be used
only with a high-impedance headset. It was also
discovered early in the game that a fair amount
of audio selectivity ahead of the limiter was a
very desirable thing, for the reason that strong
signals within beat-note range of a weaker desired
signal too often ‘“‘took control” — the well-
known suppression or capture effect in all limiter

* Technical Editor, QST.
! Grammer, ‘‘ Noise Limiting in C.W. Reception,” QST,
May, 1946,
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sociated with a double
triode can be. The constants are not too critical,
and have been adjusted in Fig. 1 for operation
at the signal levels ordinarily available from the
headphone jack on a receiver. The limiter output
circuit is ruther heavily by-passed (by C§) to
reduce the amplitude of the harmonics generated
in the clipping process. Additional by-passing
{(’9) across the headset is used for the same
purpose. Without such by-passing signals tend
to sound ‘‘thin”’ or ‘“mushy” when deeply
clipped; in addition, the hy-passing contributes
2 Technical Topics, **Stop and Go Circuits,”” QST, Qc-
tober, 1949.

4 Harrington and Hadlock, *‘Improving F.M. Transmis-
sion Techniques,’”” @ST, November, 1948,
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Fig. 1 — Circuit diagram of the audio clipper unit. Power
requirements are 16 ma. at 250 v, d.c., 1.2 amp. at 6.3 v. a.c.

Cy, Cq, C7 — 470-pufd. mica.

Cz — 0.01-pfd. paper.
Cs—0.1-ufd. paper.

Cs — 8-pfd. 450-volt electrolytic.
Cas — 0,003-ufd. paper.

Cg — 10-ufd. 25-volt electrolytic.
(9 — 0.25-ufd. paper.

R1, R — 1 megohm, % watt.
Rs, Rg— 1500 ohms, 15 watt.

to the over-all audio selectivity by reducing the
high-frequency response. The last triode section
is again a cathode follower. Its low output im-
pedance makes for good power transfer to low-
impedance 'phones, while the output voltage is
high enough to give ample volume with the high-
impedance variety.

A three-position switch is provided so that the
gadget can either be cut out entirely, used with
straight limiting and no selectivity, or with both
selectivity and limiting. The “off”’ position is
useful principally to convince the skeptical that
the unit actually does something. The limiting
without selectivity is useful for impulse noise,
when encountered, because high selectivity and
good noise suppression do not go hand in hand.!

About the only other circuit feature that rates
mention is that the coupling condensers, C'y, (s,
and Cr, are chosen so that, in conjunction with
the grid resistors, the response drops off below
500 cycles. This contributes to the selectivity at
the low end of the scale.

The unit shown in the photographs is built on
one panel and the sides of a 3 by 4 by 5 utility
hox. As a convenience, the parts on the panel and
the box proper are connected through cabled
leads made long enough so the panel can be swung
out as shown. Any type of construction that
appeals to the builder can be used, since there is
nothing critical in the layout. T e one precaution
we did observe was to use a shie. 'ed lead between
the “hot” input terminal and the switch, to
prevent possible stray coupling between the

12

Ry — 10,000 ohms, 44 watt.

R — 22,000 ohms, 15 watt.

Rg == 47,000 ohms, 1 watt.

R7— 33,000 ohms, 14 watt.

Ry — 1-megohm volume control.

L — 250-mh. choke (Millen 31100-250).
J1— ’Phone jack, single circuit.

851 —— 2-circuit 3-position switch.

input and later high-impedance circuits because
of the cabled leads.

The selective audio circuit chosen gives a type
of frequency-response curve that the writer
happens to like for the purpose. The peak is
broad enough at the nose to avoid tuning dif-
ficulties, even when used in conjunction with the
crystal filter in the receiver. Nevertheless, the
response drops off rapidly enough, particularly
on the high-frequency side, to make a marked
difference in respect to the “capturing’ of the
limiter by strong off-resonance signals. The over-
all response curve of the unit, measured across

(o}
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Fi ig..i?—— Frcquex'lcy-rea[fons'e curve of the complete
unit with the selective audio circuit switched in.
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Inside view of the clipper unit. The gain control,
switch, headphone jack, and the larger fixed condensers
are mounted on the walls of the box. The two tubes
and the selective audio circuit are mounted on the
removable panel. The selective circuit, consisting of
the choke coil and two tubular condensers, occupies
the upper half of the panel in this view. The socket at
the left is for the input and output amplifiers; the
right-hand socket is for the double-triode clipper.

a 500-ohm load connected to J3, is shown in Fig, 2.

There is a wide latitude in choice of inductances
for I;. The Millen coil listed under Fig. 1 was
the best of available low-priced units tried, in
terms of sharpness of the response curve and the
depth of the rejection notch. Some of the small
filter chokes such as the Stancor (C-1515 and
Thordarson T20C53 also work reasonably well.
The former will resonate at approximately the
same frequencies as shown in Fig. 2 with 330
wuufd. at Cg and 470 upfd. at Cs; the latter choke
requires 0.001 pfd. at Cy and 0.002 pfd. at Cs.
With any coil the values of capacitance required
to place the peak and notch at frequencies that
best fit your own taste in beat notes can easily
and quickly be determined by simple cut-and-
try. You can also, of course, substitute any
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other type of selective audio circuit that you
prefer.

It takes a short while to get the hang of using
a clipper, if you've never had one before. The
receiver’s gain controls should be set so that only
the stronger signals are clipped ; too-deep clipping
will make the receiver sound as though prac-
tically every signal overloads it. Once the proper
settings for clipping level are determined, the
actual audio volume is adjusted hy the gain
control on the unit. A little juggling back and
forth between the receiver controls and the out-
put control in the clipper unit will eventually
result in the receiver’s sounding very much like
it does without the clipper present. The dif-
ference is that the signals and noise, including
your own transmitter signal, just don’t rise ahove
the level you've set as a ceiling. There's simply
nothing more to it than that — but what a world
of a difference this gadget makes in operating
comfort!

WWV-WWVH SCHEDULES

or the benefit of amateurs and other interested groups,

" the National Bureau of Standards maintains a service of

technical radio broadcasts over WWYV, Beltsville, Md., and

WWVH, Maui, Territory of Hawaii, on the following
schedules:

The services from WWYV include (1) standard radio
frequencies of 2.5, 5, 10, 15, 20, 25, 30 and 35 Mec., (2) time
announcements at 5-minute intervals by voice and Inter-
national Morse code, (3) standard time intervals of 1 second,
and 1, 4 and 5 minutes, (4) stapdard audfo frequencies of
440 cycles (the standard musical pitch A above middle C)
and 600 cycles, (5) radio propagation disturbance warnings
by International Morse code consisting of the letters W,
U or N, indicating warning, unstable conditions, or normal,
respectively.

The audio frequencies are interrupted at precisely one
minute before the hour and are resumed precisely on the
hour and each five minutes thereafter. Code announcements
are in GCT using the 24-hour system beginning with 0000 at
midnight; voice announcements are in EST. The audio
frequencies are transmitted alternately: The 600-cycle tone
starts precisely on the hour and every 10 minutes thereafter,
continuing for 4 minutes; the 440-cycle tone starts precisely
five minutes after the hour and every 10 minutes thereafter,
continuing for 4 minutes. Each carrier frequency is modu-
lated by a seconds pulse which is heard as a faint tick; the
pulse at the beginning of the last second of each minute is
omitted.

Station WWVH, operated to provide coverage of the
Pacific area, broadcasts on an experimental basis on 5, 10
and 15 Mc. The program of broadeasts on the three fre-
quencies is essentially the same as that of WWV. Reception
reports indicate that WWVH is received at many locations
not served by WWYV, thus extending the area served by
standard frequencies and time signals. Timne announcements
in GCT are given from WWVH every five minutes by
International Morse code only.

SWITCH
TO SAFETY!




All-Driven Arrays

A Three-Flement Beam with Binomial Current Distribution

BY WARREN M. ANDREW,* W3AM

during the past war, plus the fact that my

kilowatt rig was running a very close second
on occasions to W3ICW’s 160 watts, There were
also occasional reports that I was running into
trouble in DX contacts from W3LTU and
W2SAI. All of these stations were known to be
using multiple driven arrays, and my good friend
WPOEV was having a great deal of success with
one as well. The antenna at W3AM at that time
was a Lazy H directed on Australia.

The original design of the antenna to be de-
scribed was suggested during the war by Dr. R. J.
Adams, head of one of the antenna sections at
NRL, a man who should be a ham becuause he
could do 8o much for us. His idea called for driv-
ing all elements from the rear — that is, from the
reflector forward, to use parasitic language. The
impedances set up were rather fantastic and not
at all practical for 20-meter work, although they
would work nicely at higher frequencies where
the length/diameter ratio of the conductor
doesn’t make mechanical problems.

The principle is quite simple to state and not
hard to realize in certain configurations. The
idea is to drive all elements in a Hat~topped array
in such a way that all fields add exactly in the for-
ward direction and all subtract in the rear direc-
tion. This is done by picking the spacing desired
and then figuring out how to feed the elements
with the object of dividing the current among
them in such a way that their fields give maxi-
mum forward gain and zero radiation to the rear.
In a three-element array with quarter-wave ele-
ment spacing meeting this requirement calls for
“binomial” current distribution — that is, the
center element must have twice the current that
flows in either of the outer elements. Also, the
relative phase of the current in each element
must decrease by 90 degrees, looking from the
rear of the antenna along the line of maximum
propagation. The general idea is shown by the
vectors of Fig. I. In practice the results with
quarter-wave (90-degree) spaced arrays have
been rather exciting, to say the least. A 3-element,
array spaced 60 degrees also has been working
well, but so far the front-to-back ratio hasn’t
turned out to be as great as desired because of the
difficulty of feeding the close-spaced elements.

Since it is impossible to do anything alone and
since ideas must be developed with the aid of
others in this amateur game, it was only natural

Tms antenna is the outgrowth of ideas born

that several people should become enthused and
that several beams should result. At present there
are two 3-element quarter-wave spaced arrays
and one l4-wave or 60-degree spaced array in
operation on 14 Mec., and one 2-element quarter-
wave spaced array is under construction. W3AM
and W3WYV have the quarter-wave spaced jobs,
W4NTZ has the l¢-wave spaced, and (please
note and refer to the opening paragraph) Robby,

Direction of Propagation
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t array having binomial current distribu-
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tion, 90 degree phasing, and quarter-wave spacing.
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The 20-meter beam at W3AM has
all driven elements. The open-wire
transmission line connecting the outer
elements to the drive point at the
center runs along the top of the double
I-beam aluminum hoom.

¢

W3ICW, is building a 2-element quarter-wave
spaced on 14 Mec. and a 3-element quarter-wave
spaced on 28 Mec. It might be mentioned that
both W3WV and W4NTZ are co-workers at
NRL. Another co-worker, R. B. Vandergrift
(who, I am sorry to state, is not a ham), started
scaling these antennas and stacking them for
television reception, and now there are twelve
such arrays getting Philadelphia from Washing-
ton. This is mentioned to show that stacking
would be a help, and that the antennas scale very
easily since they are so broad in their resonance
characteristics.

) 3)'8” ' '6"
i =
+%0
Agn
Feed Line 12 Wire
'3 " Spaced 6”
S all 3
.............. || =3 — 4
— i B
L e g ] o
+
To Xmir
Transpase Line
'y ™ Hold 6" Spacing Direction
Propagation
e
: — } oo
Yo
L e J TR
Dimensions for 14 250 Ke.
Fig. 2 — El~rment arran t and intercc ctions

of the three -

ment binomial array.

In building a 3-element quarter-wave spaced
array it is simpler to get the current distribution
and the construction of the elements is more
practical if the system is fed at the center ele-
ment. The relative current amplitudes are
obtained by making the center element a 2-con-
ductor folded dipole and the outer elements 3-
conductor folded dipoles, and then connecting all
three together through 600-ohm lines. The 90-
degree phase shift in the currents is taken care
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of by the line connections, which are one-quarter
wave long, and by transposing the line connecting
the center and rear elements. The connecting
lines must be air-insulated because a propagation
rate is wanted that equals the wave velocity in
free space. It is true that open line doesn’t quite
do this, but it is so close that the out-of-phase
effect is not worth mentioning.

The original design had called for feeding the
system with two RG-11/U cables connected in
series at each end to form a balanced 150-ohm
line, since it was estimated that the impedance
of the system was about 150 ohms. But an inves-
tigation of the price situation on concentric line
showed that RG-11/U was 15 cents per foot
while RG-8/U was only a nickel, and since 140
feet was needed it was felt that some standing
waves could be tolerated, so RG-8/U was used.
As it turned out, the frequency response is so
broad that the transmitter sees no change on the
line in going from one end of the 20-meter ’phone
band to the other, even though there are prob-
ably some standing waves on the line.

The dimensions and layout of the antenna are
shown in Fig. 2. The front and rear elements are
31 feet 8 inches long for 14,250 kc. and the center
element is exactly 32 feet for this frequency. For
those who want information on the mechanieal
layout it' can be pointed out that all of these
beams are mounted on parallel 3-inch dural I
beams secured in surplus. Since the I beams did
not, have the 36-foot length necessary for W3AM
and W3WYV, they were extended with 24ST chan-
nel that just fitted into the I beam. An extension
was made on each end to equalize the load and
appearance. The writer mounted the elements
right on the beams without additional support,
but the others put supports under theirs.
~ Because the booms are 80 long, torsional swing-
ing in a light breeze causes the ends of the ele-
ments to swing four or five feet. Metallurgists
were consulted on the fatigue limit of 24ST and
mechanical engineers were called in for sugges-
tions on ways to eliminate it. The metallurgist
figured the swing at about ten degrees in 17 feet
and the period at about three cycles; much slid-
ing on the slide rule gave a figure of 10 years as
the minimum life with constant swinging. The

18
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mechanical engineers came up with the idea that
the design was good and a support on the end
wag the only apparent solution to stopping the
swing. How to rotate it in that case was a prob-
lem — but who wants a beam more than 10 years,
and anyway it doesn’t swing all the time nor
through such arcs an appreciable time, so it
should last 20 years.

About this time high winds started — up to 60
miles an hour in gusts — and the elements set-
tled right down with no swing at all. The drive
motor had been made to drive through a spring
mounting, so five degrees swing about the hori-
zontal was allowed with a final pull of 150 foot-
pounds on the boom. This took away the sting of
sharp wind blasts and took up the inertia in start-
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is required to advance the phase in the rear clement.
Details of eclement construction and connecting-line

impedances have not yect been completely worked out
for this type of array.

ing and stopping. It also makes up for those times
when the operator forgets which way to throw
the switch for the wanted rotation and immedi-
ately reverses it - without consulting the proper
physics book on the result to be expected with
an affair of this size!

A 20-meter antenna of this design is so large
that it can’t be tuned up as a system, at least in
my yard. It covers a spot larger than most houses
of common people. The turning diameter is about
42 feet for the array pictured, so it still goes on a
50-foot lot with some leceway.

A word should be said about W4NTZ and his
troubles in feeding the 60-degree array shown in
Fig. 3. He decided that the proper way to feed it
was by T matches from an open-wire line. The
writer maintained that a T match could never
match more than the center impedance of a
folded dipole, or four times the center impedance
of a straight dipole under the same circumstances.
Because of the close spacing the clements react
considerably on one another, making the center
impedance of a folded dipole less than 300 ohms
by an appreciable amount, so that an open line
having the lowest practicable impedance that
could be built would not match a complete folded
dipole, let alone a T match as such. He is now all
set to try “yoke’” matching — that is, changing
the relative size of the two conductors of a folded
dipole so that more than four times the dipole
impedance can be realized — to achieve a match
with his connecting line made of 14-inch alumi-
num tubing spaced one inch. The feed system for
this type of beam is shown in Fig. 4. It should be
noted that an extra section of line is added be-
tween the center and rear to phase the rear ele-
ment for addition forward and cancellation to
the rear. If the feed could be made from the rear
element forward any system would phase out
correctly but, as stated earlier in this article, the
impedances would be rather awful. In this 60-
degree system all elements must carry the same
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current to get proper cancellation to the rear, as
shown by the vector relations in Fig. 3.

The two-element array that is being con-
structed by W3ICW calls for quarter-wave spac-
ing and folded-dipole elements connected with
300-ohm open line a quarter wave long. It will be
fed with balanced concentric pair that doubtless
will not be 150 but 104 ohms to take cure of the
economic factor. In this system both elements
must carry the same current, to give perfect
cancellation to the rear. A diagram of the field
vectors is given in Fig. 5.

The radiation patterns shown in the drawings
are theoretical but have proven quite accurate in
practice. They were calculated by Dick Shoe-
maker, W3KQW, another co-worker at NRL.
Dick is one of those unfortunates who live in
apartments, but since he has just acquired some
property on a hill in Virginia it is only a question
of time until there will be another array on which
data can be given.

The writer’s beam was completed on Sunday
evening, December 4, 1949. W3WV was the
first contact, to check the pattern. A CQ got
W6MWM and W3ICW. Robby was about to
get the first lesson that was to convert him —
W3AM was six S units higher than W3ICW. The
following week the log shows PY7RL, MD2HN,
G6WX, EKIMD, ZklJX, XZ2KN, XZ2SY,
VQ4SC, YN4CB, and the clock on the trans-
mitter shows the filaments were on. only 414
hours. The rare ones — for W3AM, at least —
added during December and January have been
VS7GR, VU2DI, Z7ZE2JS, AP2N, DUI1HR,
VS6AM, ZS2DY, together with many VKs,
Europeans of all varieties, South Americans and
Africans. During the first week end of the ’Phone
DX Contest 117 contacts in 45 countries were
made in 20 hours. KH6DK has been worked on
two occasions on schedule on 20-meter ‘phone at
8 p.m. K6ST. Kuropeans working in the American
’phone band are contacted in the early evening
because the good front-to-hack ratio makes them
receivable. W3WYV talks with his hands and finds
JAs, Cs and PKs calling him after he signs.

To compare the new antenna with the Lazy I,
checks were made with some twelve VKs at vari-
ous times and specific tests to show opening and
closing times were run with two of them. The
new antenna opened up about 30 minutes earlier
than the Lazy H, its top performance was better
by at least three S units, it faded out at about the
same time as the Lazy H and during the last
15 or 20 minutes it secmed to have about the
same signal strength. I have received reports that
would tend to show that the new antenna was six
S points better than the Lazy H and never re-
ceived a report of lower signal strength. In these
tests the switch could be made from one antenna
to the other practically instantaneously, main-
taining the same power input within a per cent or
so that favored the Lazy H.

July 1950
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Fig. 5 — Patterns and vectors for a two-element ac-
ray with 90-degree phasing and quarter-wave spacing.

All in all, the antenna has been a delight to
have around. In fact, when I don't get them on
the first call I go down to the basement to sce if
the transmitter has blown s fuse or something!
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‘The front panel of the 6AG7-6L6 crystal-
controlled exciter. The three different crystal
sockets (lower left) accommodate the various
crystal holders presently in use.

¢

An All-Band Crystal-Controlled Exciter

BY LEONARD A. LANGLEY,* W2CDQ

ERE i8 3 little rig designed especially for the
H c.w. man who likes to run his QSOs above

20 w.p.m., who appreciates the value of
and likes to have break-in operation, and who
also prefers the superior quality and stability of
a crystal note. The oscillator can be keyed at 35
w.p.m. with 7-Me. crystals, and even faster with
3.5-Mec. quartz. The keying characteristic ob-

* New Road, East Amberst, N. Y.

tained with this circuit was far superior to that
with any other circuit tested, and even chipped
crystals having low activity will key well at high
speeds. Sufficient output is obtained on all bands
from 3.5 to 28 Mec. for driving a tetrode stage
or for use as a low-powered rig from 3.5 to 14 Mec.

The circuit, shown in Fig. 1, is a standard
Tri-tet and buffer-doubler, with a few minor
modifications. The high crystal current and
broken crystals sometimes credited to the Tri-tet

\ R PLI
0 OSCILLATO (f: :’AM FIER
3'5 ’ 7'
Fig. 1 — Wiring diagram of the or MMe. |
crystal-controlled exciter. T 35 0 28 Me.
Cy1— 300-pufd. mica trimmer. [P}
Cs, Ci1— 250-uufd. variable (Na- 4 L G
tional ST-250). < E'“ -
Cg— 75-ppfd. variable (National 3 —
UST.78). :
Cap Cs, Co— 0.002-ufd. 600-volt _-LIC.
paper. = 1
Gr — 250-ufd. 600-volt mica. * [350r7mc. = R _-Ec,o
Cy — Neutralizing condenser (Na- :g
) tional NC-600U). -{c L = )
Cg, C1p— 0.01-pfd. 600-volt paper. RFC. T~ Q" < f
Cia, Ci3, Ci1g — 8-pfd. electrolytic, Key 2 2
450 w.v. d.c. i
Ri1— 1.0 megohm, 1 watt. J ~Ca
Rz — 47,000 ohms. ! > =3
Il:x -ﬁ 221.{000 oilma(.)o b =
R4, Re, K9 — 10,000 ohms.
Ks— 35,000 ohms, 5 watts. RECTIFIERS __ Re |
R7— 50 ohms. 6 L
R — 25,000 ohms, 50 watts, wire- X5 T2
wound, with slider. =
All resistors 2-watt unless speci-
fied otherwise. o »
Ly, La, Lg — See text. L .
Li— 30;“henry 80-ma. choke (UTC T l%l
S-27). 1 é
F1 — 200-ma. fuse.
I, — 60-ma. pilot bulb. s G ¢ Fo
J1 — Open-circuit jack. ! 80 I3
MA — 0-150 milliammeter. 115V, 4] = = =
RFCiy, RFC2 — 2.5-mh. r.f. choke. AC,
Sis Sz — S.p.s.t. toggle.
‘I'y — 350-0-350 v., 200 ma.; 6.3 v.,
6 a.; 5 v., 3 a. (Thordarson
T22R07). 4
é To Heaters
¢ "'5:°~_v.
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A rear view of the exciter, showing the shield partition
between Cz and Ci. The copper coil shield over L2 (ex-
. treme right) is homemade.

¢

were avoided by following the book and using a
well-screened tube, low plate and screen voltages,
and correct tuning of the cathode circuit. A 60-
ma. panel lamp in series with the crystal was used
originally for crystal protection, but since it
doesn’t light under any condition of tuning, it can
be omitted if desired. An r.f. choke and a one-
megohm resistor in the grid circuit are used to
secure more satisfactory keying with all grades
of crystals, and the r.f. choke in the key lead
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