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UTC UTcC
SUB-OUNCER SERIES OUNCER SERIES

UTC Sub-Ouncer units are 9/16" x 5/8" x 7/8" and The standard of the industry for seven ycars. The
weigh only 1/3 ounce. Through unique construction, overall dimensions are 7/8" diameter by 1-3/16"
however, these miniature units have performance and height including lugs. Mounting is effected by two
dependability characteristics far superior to any other screws, opposite the terminal board side, spaced
comparable items. The coil is uniform layer wound of 11/16". Weight approximately one ounce. Units not
Formex wire . . ., On a molded nylon bobbin . . . carrying D.C. have high fidelity characteristics being
insulation is of cellulose acetate . . . leads mechani- uniform from 40 to 15,000 cycles. Items with D.C. in
<ally anchored (no tape) . . . core material Hiperm- pri. arc for voice frequencies from 150 to 8000 cycles.
" alloy . . . entirc unit triple (waterproof) sealed.
The frequency response of these standard Items is Type Application Pri. lmp. Sec. Imp,
) = 3 DB from 200 to 5,000 cycles. w4 Mike pickun or
hine to | orid 50. 200. 500 50.000
Type Application Level Pri. lmp,  D.C.In Pri, Sec, Imp, o ?’:?.‘; plate to 8,000 to 15.000 60,000
$0-t Input + fv.u 200 0 250 000 0 Single plate to
ae 62.500 V arid. D.C. in Pri,  8.000 to 15.000 60.000
S0-2 Interstage 3:f 4 4 V.U, 10.000 0 90.000 0.6 Singte ulate to
$S0-3 Plate to Line 4. 23V.U. 100800 3 mil 200 2 qrids 8.000 to 15,000 95.000
25.00a k3 mil. 300 0.8 Single plate to
SO-4 Qutput S 20V U 30.000 L0 mil 50 line 8,000 to (5.000 50, 200, 500
S0-5 Reattor SO HY att mit. D C ST RS %P moont 1n000 50, 200, 500
) w12 Mixing and matching 50, 200 50, 200. 300
noiy Reactor, 200 Hys-no
D C 50 Hys.2MA

DG 6,000 ghme

annnnnnam

180 VARICK STREET . NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: “ARLAS"




Here's the u-h-f pair
you've heen waiting for!

Type
2C40

NOW you can have G-E Lighthouse
Tubes to work the u-h-f bands! Types
2C40 (receiving) and 2C43 (transmit-
ting) are a celebrated team in the same

. frequency range—from 200 to 3,370

®

- distributor will give you

megacycles. Between 200 and 600 mc
these small, compact G-E triodes give
unmatched efficiency. Above 600 mc
no other general-purpose tubes in their
power-class are available.

.Type 2C40’s grincipal use is as a
CW amplifier and oscillator for the full
range of 200 to 3,370 mc. Type 2C43
is mainly employed as a CW amplifier
and oscillator from 200 to 1,500 mc,
or a plate-pulsed amplifier over the full
frequency range.

Much has been written and said
about the amazing job that lighthouse
tubes—a G-E “first’—did during the
war. More will be quoted in months
to come about their unrivalled peace-
time performance! Your G-E tube
rices and
information, or write Electronics
Department, General Electric Company,
Schenectady 5, N. Y.

Type
2C43

Type 2C40 — ratings for typical operation

J Class A r-f amplifier CW oscillator
Frequency . . . . 1,200mc 2,400 mc
Plate voltage . . . 250v 250 v
Plate current 17 ma 20 ma
Power gain 12 db _

Power output . . . 0.2 w

Type 2C43 —ratings for typical operation
CW oscillator Plate-modulated

amplifier
Frequency . . . . 1200mc 425 mc
Plate voltage . 360 v 350v
Power output 1.5w S5w J

The ultra-highs await the adventurous ham pioneer!

You'll get a thrill out of exploring the new bands that Types
2C40 and 2C43 open up! And in doing this, you'll be blazing
a trail like other amateurs who, from the start, have led the
search for new frontiers in radio . . . But remember—the ultra-
hiihs require new methods, a revamping of your present rig!
While Types 2C40 and 2C43 can be

used in conventional tube circuits,
and also will perform in long-line
circuits from 150 to 600 mc, their
top u-h-f performance is attained
only by utilizing concentric trans-
mission-line resonators. G.E. is at
your service should you need advice on
circuits in this class.

GENERAL @ ELECTRIC

161-E£10-8850

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR
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WIN A NEW
SYLVANIA
MODMETER!

ALL YOU HAVE TO DO is jot down your
ideas on further applications of Sylvania’s
two new germanium crystal diodes — the
1N34 and 1N35. Send to Dept. 6X, address
below. For every idea—see example below
— published in Sylvania Electric’s QST ad-

Li- . vertisements—Sylvania will award to the con-
2;‘::5 Ef):)l;MV:;lEic(})f 31261?\{1?:260?;2; ?i)s dle tributor one X7018 Modulation Meter! See

your September QST for full description of

has been used can be read about in detail this sensational meter.
in an article in your QST for September, Sylvania assumes no further obligation
titled “A Combination Test Meter.” This with respect to any use made of the entries

or the ideas expressed therein. In the event
of duplicate entries, only the first entry will
be considered.

EXAMPLE OF PRIZE-WINNING CRYSTAL DIODE KINK

Bothered by ignition noise? "Insert Pl in head- - Py R
phone output jack of communications receiver

device uses no batteries, tubes.

adjusted for code.reception. Insert headphones —1_.I J
in jack J1. Adjust receiver volume control to clip L N34 N34 = v
noise peaks but pass code signal. . = TCi

C1 0.005 mfd. '-5V+ 1.5v

J1 Single circuit jack . e . ) - L:J"' -

P1 Headphone plug ~

R1 15,000 ohm Y watt - o {'s'

S1 SPST toggle
i

1N34 ] 1N35

See your May QST for further applications’ " Your July QST will give full details of . this
and features of the 1N34 crystal diode. new germanium crystal duo-diode.

SYLVANIAN ELECTRIC

Electronics Division . . . 500 Fifth Avenue, New York 18, N. Y.
MAKERS OF ELECTRONIC DEVICES; RADIO TUBES; CATHODE RAY TUBES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS
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A PROFESSIONAL 7RANSHITTER

%Z%&

The latest developments in communication science are in-
corporated in the Wilcox 99A Transmitter. This advanced
multi-frequency, 400 Watt carrier unit is now in use by major
airlines in the United States. Rectifier, Modulator, Remote
Control equipment, and four R.F. Transmitter Channels are
housed in one modern steel cabinet. Bands can be instantly
selected by telephone dial. Write for complete information.

WILCOX ELECTRIC COMPANY, INC.
14th AND CHESTNUT STS. ¢ KANSAS CITY 1, MO.




ATLANTIC DIVISION

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 precedmz 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 Organlzatlon 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
are invited to join the ARRL Emergency Corps (ask for Form 7).

Eastern Pennsylvani W3BES Jerry Mathis 623 Crescent Ave. Glenside Gardens
Maryland- De]aware Diltrk‘t 9701 Monroe St.
of Columbia W3CIZ Hermann E. Hobbs Silver Spnngs P.O. Linden, Maryland
Southern New Jersey W2GCU Ray Tomlinson 623 E. Brown St. Trenton 10
Western New York W2UPH Charles I. Otero 4158 Rxdie Road, West Spencerport
Western Pennsylvania W3NCJ R. R. Rosenberg 927 East 23rd St. rie
CENTRAL DIVISION,
Illinois WOAND Wesley E. Marriner 624 College Ave. Dixon
Indiana SWH Ted K. Clifton 550 Eben St. New Haven
Kentucky EZ/4 Joseph P, Colvm 1653 Beechwood Av Louisville 4
Michigan WSDPE Harold C. Bird R.F.D. 2, Box 228 Pontiac 2
Ohio WS8PN William D. Montgomery 1290 Coolldge Ave. Cincinnati 30
Wisconsin* WO9AR. C. C. Richelieu 4901 S. 30th St. Milwaukee 14
DAKOTA DIVISION,
North Dakota* WORZL Wiifred H. Rova 81T Sixth St. Bismarck
South Dakota WOQVY P. H. Schultz 118 N. Yankton Ave. Pierre
Minnesota* - woOMC Vernon G. Pribyl 15 Glen St., South Hutchinson
DELTA DIVISION.
Arkansas WSIIC Marshall Riggs 4405 Howell Ave. Fort Smith
Louisiana wsDww W. J. Wilkinson, jr. Room 313 Jeﬂ'erson Hotel Shreveport
Mississippi WSHAV P. W. Clement 524 Santini St. iloxi
: Tennessee WA4FLS James W. Watkins 220 Nor\‘.h Howcll St. Chattanooga 4
' HUDSON DIVISION it
Eastern New York WIHZL, Erest E. George 2044 Lexington Parkway Schencctady 8
N. Y. C. & Long Island W2KDC Charles Ham, jr. 151-06 84th Drive amaica, L. [., 2
Northern New ersey? W2IIN John J. Vitale 57 Sayre St. lizabeth 3
MIDWEST DIVISION,
owa lie B.Vennard “2712 Washington St. Burlington 1
! Kansas WOAWP Alvin B. Unruh 842 N, Terrace Drive Wichita 6
Missouri WOOUD Mrs. Lei,{la A, Dangerﬁeld 411 Moﬁ'ett Ave. Joplin
Nebraska WOFQB Arthur 6105 N. 37 St. Omaha It
_ W‘—NEW ENGLAND DIVISION
Connecticut B Y Edmund R. Fraser 90 Atwater St. West Iiaven
Maine WI1AQL G. C. Brown 379 No. Main St. Brewer
Eastern Massachusetta WIALP Frank L. Baker, jr. 91 Atlantic St. North ?umcy 71
Western Massachusetts WIAZW Prentiss M. Bailey 62 Dexter St.
New Hampshire WIAXL %ohn H. St,oughton RFD 2 Claremont
Rhode Island WI1HRC n C. Gordon 70 Columbia Ave., Gaspee Plateau, Providence §
Vermont WINDL Gerald Benedict 23 Foster St. Montpelier
- NORT’HWESTERN DIVISION
Alaska K7CBF August G. Hiebe! o KFAR Fairbanks
Idaho wW7IwWU Alan K. Ross 1017 East, Jeﬁerson St. Boise
P Montana WIEQM Albert Beck 18 L. Ramsay
Oregon* WI7BEE Tice Mckay Dam Pendleton
Washington * W7EHQ Lloyd Norberg P. O. Box 281 Steilacoom
, — PACIFIC DIVISION,
! Hawaii* KHOEL John Souza Wailuku, Maui
Nevada, WICX N. Arthur Sowle Box 2025 Reno
Santa Clara Valley WG6BPT Roy E. Pinkham 1061 Fremont St. Santa Clara
East Bay W6T Horace R. Greer 414 Fairmount Ave. Oakland 11
San Francisco W6CVP Samue! C. Van Liew 215 Knowles Ave. Daly City
Sacramento Valley W6EMGC John R, Kinney 5240 Jay St. Sacramento 16
Philippines KAIGR George L. Rickard Box 849 Manila
San Joaquin Valley WGP James F. Wakcﬁeld 1548 L St. Fresno
ROANOKE DIVISION
North Carolina WACYB W. J. Wortman c/o Duke Powe.r Co Charlotte 1
South Carolina i W4B]8E/ANG Ted Ferﬁuson 3422 Rosewood D Columbia 25
! Virgi Bullington 1203 E. Brookland Pk Bivd.Richmond 22
F WCSt Vlrgmla W8, Donald B. Morris 303 Home St. _ Fairmont
ROCKY MOUNTAIN DIVISION.
Colorado T W?g?’f Glen Bond 2550 Kendall Denver 14
] Utah-Wyoming WILLH Victor Drabble 1024 Oak St. Ogden, Utah
_ _SOUTHEASTERN DIVISION.
Alabama - W4GBV Lawrence J. Sm){‘ 808 Winona A Montgomery
! Eastern Florida W4IP Robert B. Mu 3302S.W. Grapeland Blvd. Miami 33
Western Florida W4MS Lt. Comdr. Edward J. Collins 1215 N, 12th Ave. Pensacola
Georgia W4HYW Thomas M. Moss 0 Oak Drive Hapeville
Wcst Indies (Cuba) .
(Puerto Rico-Virgin Islands)* KP4KD Everett Mayer P. O. Box 1061 San Juan S, P. R.
SOUTHWESTERN DIVISION
Los Angeles W Ben W. Onstenk 9631 3rd Ave. Inglewood
Arizona w7 Gladden C. Elliott 1408 West Fresno St. Tucson
San Diego WG6CHV;] Ralph H. Culbertson 7172 Eads St. La Jolla
__ WEST GULF DIVISION____
Northern Texas 5D. N.C.S ~2911 Elm St. Dallas
Oklahoma WSAYL Ed Oldﬁeld 2141 N.W. 35th St. Oklahoma City 6
Southern Texas 5{{0 ames B. Rives 1721 Kentucky Ave. San Antonio 1
New Mexico WSHJF . G. Hancock 10 S. E. Nevada St. Portales
MARITIME DIVISION
Maritime VEIDQ A M. Crowell 69 Dublin St. Halifax, N. S.
: —_ONTARIO DIVISION
| Ontario VE3DU David S. Hutchinson 827 Lovertt St. TLondon, Ont.
| QUEBEG DIVISION,
' Quebec VEZSU - Gordon F. J. Phelan 4829 Isabella Ave. Montreal, Que.
: ! VANALTA DIVISION
| Albert: VEGL W. W, Butchart 10740-107 St Edmonton, Alta.
| Bnmh Columbia VE7 W. W, Starey 3915 W. 32nd Ave. Vancouver
PRAIRIE DlVlSION
Manitoba VE4AM A. W, Morley 26 Lennox St. St. Vital
Saskatchewan VESSY Arthur Chesworth 1084 Redland Ave. Moose Jaw

“*Oficlals appolnted ¢

3% act tempor

arily in the absence of a regular official.




ateurs and professionals of every nation
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~—For Radar,

Tel:e\rrisicrzz'x,' F.M., Railroad, Broadcast end Indus-
_use; Amphenol components speak the universal lon-
entific efficiency, and they are available in the
cor pl&e line available from cny one source in the
“~=world today. Write today for prompt attention to your needs.

 AMERICAN PHENOLIC CORPORATION - Chicago 50, M.

In Canada * Amphenol Limited ¢ Toronto

COAXIAL CABLES AN CONNECTORS - INDUSTRIAL CONNECTORS, FITTINGS Al.l CONDUIT + ANTENNAS « RADIO COMPONENTS » PLASTICS FOR ELECTRONICS
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ents represent the last word in electrical

From gh voltuge,v high-frequency uses in the tempera-
mental top segments of the spectrum, down through the
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Opening a new
chapter in amateur
radio. .. read all
about it in this
8-page section

In Model SX-42 Hallicrafters
sets a new high standard of
receiver performance and versa-
tility. Covering all frequencies
from 540 kilocycles to 110 meg-
acycles, the SX-42 combines in
one superbly engineered unit a
top-flight standard and VHF
communications receiver, stand-
ard, short-wave and FM broad-
cast receiver, and high-fidelity-
phonograph amplifier.

héllicraf’rers RADID

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

Sole Hallicrafters Representatives in Canada:
Rogers Maijestic Limited, Toronfo-Monfreal
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 Greatest continuous frequency coverage
of any communications receiver . . .

FROM 540 kc. to 110 Mc. IN SIX BANDS

The tremendous frequency range of the SX-42, greater continuous
coverage than has ever before been available in a receiver of this type,
is made possible by the development of a new ‘‘split-stator” tuning
system and the use of dual intermediate-frequency transformers. Recep-
‘tion of amplitude modulated and continuous wave telegraph signals is
provided for throughout the entire range of the SX-42. In addition,
a discriminator and two limiter stages are available on bands 5 and 6
(27 to 110 megacycles) to permit the reception of frequency modulated
signals. Musical reproduction of true high fidelity is assured by an audio
system with a resgonse curve essentially flat from GO to 15,000 cycles
and an undistorted output of eight watts.




i

il

= BAND 6—55 to 110 megacyeles

BAND 5—27 to 55 megacycles
)4

BAND 4—15 to 30 megacycles

BAND 3—5 to 15 megacycles

BAND 2—1.62 to 5 megacycles

= BAND 1—540 to 1620 kilocycles
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IN THE HAM SHACKS
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its place—

The many new and ingénious circuit features which make
possible the amazing versatility of the SX-42 stem directly
from Hallicrafters long experience in the design and pro-
duction of VHF and UHF communications equipment.
The newly developed “split-stator” tuning system used on
the three higher bands provides a far greater gain per
stage than is possible with older methods. Each I-F trans-
former contains windings for both 455 kilocycles and
10.7 megacycles and the changeover is accomplished auto-
matically between bands 4 and 5. 'As band 4 runs to 30
megacycles and band 5 starts at 27 megac'ﬁles,it is pos-
sible to use either narrow-band standard communications
receiver performance or wide-band FM performance on
the amateur frequencies from 28 to 29.7 megacycles. A
type 7A4 tube functions as a beat frequency oscillator for
CW reception. When the receiver is switched to FM,
however, this tube becomes a direct-current amplifier to
‘operate the FM tuning meter. This meter performs as a
normal carrier level indicator for AM reception. A four-
position switch on the panel selects the desired mode of
operation—PHONO, FM, AM or CW.



The controls of the SX-42 are arranged
for maximum convenience and simplicity
of operation. MAIN TUNING and
B SPREAD knobs are mounted co-
axially, focusing the tuning functions
in a single precision-built unit. BAND-
SWITCH and VOLUME are located at
either side of the main dial. Auxiliary
controls such as CRYSTAL PHASING,
SENSITIVITY, etc., are logically placed
so that those most. frequently used are
in the most accessible positions. Hal-
licrafters new system of color coding
makes it possible for the entire family
to enjoy this fine receiver. The normal
control positions for standard broadcast
reception are indicated by tiny red dots

Combinations

that will unfock

a new world
of radio

while FM adjustments are in green.
The main tuning knob is provided with
a precision vernier scale which is sep-
arately illuminated through a small win-
dow in the one-piece Lucite main dial
housing. The main tuning dial is cali-
brated in megacycles and is marked
with the numbers in the new FM band
of 88 to 108 megacycles. The bandspread
dial is calibrated for the amateur 3.5, 7,
14, 28, and 50 megacycle bands. An addi-
tional loggirig scale is provided on this
dial for use in other ranges. The small
locking knob mounted coaxially with
the main and bandspread tuninF knobs
l}:ermits either to be rotated freely while
olding the other firmly in position.

1. Continuous frequency range—
540 kilocycles to 110 mega-
cycles in six bands.

2. Wide vision main tuning dial
accurately calibrated.

3. Separate electrical bandspread
dial calibrated for amateur
3.5, 7, 14, 28, and 50 mega-

cycle bands.

4. Beat frequency oscillator
functions throughout entire
range of receiver. CW pitch
adjustable from panel.

5. Four-position switch selects
mode of operation, PHONO,
FM, AM, or CW.

6. RECEIVE/STANDBY switch.

7. Series type automatic noise
limiter.,

8. Push-pull final audio stage de-
livers over 8 watts with less
than 8% harmonic distortion.

9. Audio amplifier response curve
is essentially flat from 60 to
15,000 cycles.

10. Red markings for broadcast
reception and green markings
for EM reception simplify op-
eration for general use.

11. Connections for coordinated
operation with Hallicrafters
transmitters.

12. Separate SENSITIVITY (RF)
and VOLUME (AF) controls.

COPYRIGHT 1946 THE HALLICRAFTERS CO.

Because of the precise and thorough engineering
that must be done on the $X-42, and because the
parts supply has not been continuous, top produc-
tion peaks have not yet been reached. In the imme-
diate future deliveries will necessarily run behind
the demand. Meanwhile see your local distributor
for demonstration and to place your order.

18. “"Airodized’’

13. Four-|

C ition tone centeol pro-
vides
B

W, MED, HI FI, and

14. Special socket for use of ex-
ternal power supply.

15. High frequency oscillator

temperature-compensated to re-

reduce drift.

‘“Micro-set’’ permeability-ad-

justed coils in RF section.

17. AVC switch.

16

steel top pro-
vides full ventilation and
swings open on full-length
piano hinge for greatest
accessibility.

19. Wide band FM, AM or CW
available from 27 to 110 meg-
acycles.

20. Six-position selectivity switch
with crystal filter operates on
frequencies between 540 kilo-
cycles and 30 megacycles.

21. Combination carrier level
meter and FM tuning indi-
cator, BFO tube performs dual
function as FM tuning indi-
cator amplifier.

22. New FM band marked with
channel numbers in addition
to megacycle calibration.

23. Dual intermediate frequenc
transformers ; 455 kilocycle I
for standard operation, 10.7

24,

23.

26.
27.

28.

29.

30.

31
32.

33.

34.

NN FEATURES EVERY HAM WANTS [ T I 0N N O N DR L B

mrsfacycle IF for VHF and
FM operation.

*'Split-stator’’ tuning makes
possible superior performance
in VHF range.

Chassis and panel can be re-
moved as a unit for rack
mounting.

Crystal phasing control.
Antenna input impedance
matches 300 ohm line,

7F8 dual triode used as oscil-
lator and converter provides
excellent signal to noise ratio.
Two limiter stages for maxi-
mum quieting on FM.

Two tuned RF stages using
miniature tubes for superior
VHF performance.
Phonogragh input connections
on rear of chassis.

Type VR-150 voltage regu-
lator tube provides maximuim
stability in high frequency os-
cillator, converter, BFO, and
FM tuning meter circuits. o

MAIN and BANDSPREAD
tuning controls and dial lock
are mounted coaxially as a
single precision-built unit.
Main tuning knob provided
with precision vernier scale,
separately illuminated through
small window in one-piece
Lucite dial housing.
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NEW MATCHING SPEAKERS

The R-42 and the R-45 (the rack mounting
version of the R-42) represent one of the great-
est innovations in speaker design in recent
years. This is the first speaker of its size to
offer the splendid advantages of the bass reflex
principle. Now in this sleek, highly functional
design, matching the new line of Hallicrafters
receivers, the bass reflex feature is available in
a compact speaker that offers a new high qual-
ity of reproduction. The speaker size is 8
inches, with extra heavy magnet. Two-position
switch on front panel for communications or
high-fidelity reception. Terminals on rear for
500/600 ohm line, R-42, size: 121" deep, 113/;”
high, 17" wide. R-45, size: 121/," deep, 123"
high, 19" wide.

I EEERNREE EXTRAORDINARY VERSATILITY [N N0 VNN U N N N OO O

CONTROLS: BAND SELECTOR, MAIN TUN-

ING, BANDSPREAD, and selective DIAL
LOCK, VOLUME and POWER OFF, AVC,
NOISE LIMITER, RECEIVE/STANDBY,
SELECTIVITY, TONE, SENSITIVITY,
CRYSTAL PHASING, RECEPTION, CW
PITCH. “S” meter adjustment on rear of
chassis.

EXTERNAL CONNECTIONS: Antenna connections
for doublet or single wire antenna. Input
impedance matches 300-ohm line except on
broadcast band which is designed for use
with ordinary single wire antenna. Output
terminals to match 500 or 5000 ohm speaker.

' Phone jack on front panel. Phonograph input
connector on rear of chassis. Socket for use
of external power supply. Remote standby
switch connections provided for in power
socket. Power cord and plug.

PHYSICAL CHARACTERISTICS: The Model SX-42
is housed in a steel cabinet of true functional
design. Panel and chassis are assembled as

—
A

ok

R-42 Speaker $25.00 R-48 Speaker $27.50

All prices Amateur Net

a unit and may be removed for servicing or
for mounting in a relay rack. Panel is fin-
ished in deep gray, top of cabinet is of
“airodized” steel, silver gray finish, and
swings open on a full-length piano hinge
for maximum accessibility. Main dial hous-
ing is a single piece of Lucite fabricated by
an injection molding process. Panel lettering
is a light gray with incidental red and green
markings for standard AM and FM recep-
tion. Dials are a light translucent green and
are indirectly illuminated.

FIFTEEN TUBES: 1—GAGS5 1st RF amplifier;
1—6AGS 2nd RF amplifier; 1—7F8 con-
verter; 1—GSK7 1st IF amplifier; 1—GSG7
2nd IF amplifier; 1—6HG6 AM rectifier and
noise limiter; 1—7H?7 1st FM limiter ampli-
fier; 1—7H7 2nd FM limiter; 1—6HG FM
discriminator; 1—GSL7 audio inverter; 2—
6V6 audio output tubes; 1-7A4 beat fre-
quency oscillator and FM tuning meter am-
plifier; 1—VR-150 voltage regulator; 1—
5U4G high voltage rectifier.
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“It Seems t0Us...”

FORTY

The forty-meter band is justifiably one of
our most popular bands. A great many ama-
teurs prefer it to any other, and our prewar
occupancy surveys year after year showed it
to have more stations per kilocycle than either
80 or 20. Small wonder, then, that many ques-
tions are being asked us these days about the
foreign broadcast carriers in this band and
what, if anything, can be done to get them out.
This matter has had an interesting history
which it would seem many of us have forgotten,
io we believe it will be profitable to review it

ere. -

Ever since the first international radio con-
ference that dealt with short waves, the fre-
quencies 7000-7300 kec. have been exclusively
amateur all around the world — until the con-
ference of Cairo in early 1938. At that confer-
ence there was a terrific rumpus about short-
wave broadcasting. A war was coming on and
most of the foreign nations, particularly in
Europe, wanted more broadcasting frequencies
on which to put out their propaganda, and
they fought like mad for them. The United
States was hard put to it to preserve our 7- and
14-Me. bands, particularly against the on-
slaughts of the European nations. At the end
it was decided that in the American hemisphere
the ‘amateur band should remain 7000-7300
but in other regions the exclusively-amateur
part would be only 7000-7200, while 7200-7300
in those regions would be marked as both ama-
teur and broadcasting. This arrangement left it
to the pleasure of the individual country
whether the last hundred kilocycles of the
band would still be given amateurs, would be
diverted to broadecasting, or would be shared
between the two. Earlier it had been proposed
to make this alternative arrangement avail-
able only in Europe but the administrators of
some countries on other continents — even of
countries as friendly to amateurs as Australia
— asked to be included in the option. Thus the
American region became the only one in which
the whole 7000-7300 range is amateur beyond

peradventure. Thus also you cannot tell, un-
til you inquire, whether the amateur assign-
ment of a given non-American country ends at
7200 or 7300. Many such countries have con-
tinued the whole band to amateurs. Inci-
dentally, you can now see how it was that the
League, asked to name which half of the 7-Me.
band it preferred to have returned first by the
military, named the top half —so that as
many amateurs as possible, all around the
world, would be reéstablished all the way up
to 7300.

As a consequence of the treaty provision de-
scribed above, we have no legal room for com-
plaint if we hear a broadcasting station be-
tween 7200 and 7300 in any country outside
the Americas. Such nations have the option of
denying these frequencies to hams and they
are lawfully entitled to use them for broad-
casting. ’

With thousands of amateurs using the fre-
quencies for their own work in every quarter
of the globe, we cannot see that they have any
appreciable value for broadcasting. The chief
result seems to be mutual interference. The
strong carriers of these powerful stations of
course cause destructive interference to our
c.w. telegraph work. Some nights the best we
can do is to wedge our VFOs carefully between
these carriers. And even then it’s not much of
a go except for schedules, since it is unpleas-
antly discouraging to tune a c.w. receiver
through this part of the band with the gain up.
And woe to the chaps with fixed crystal fre-
quencies if they fall on any of these strong car-
riers — nobody hears them. Now this inter-
ference is a great deal more destructive to
c.w. than it would be to telephony. It takes a
’phone to compete with another 'phone. When
the philosophy gradually evolved in amateur
circles that 'phone is entitled to some of the
40-meter band, the position was automatically
indicated: it should be the 7200-7300 part,
since it is obvious that ’phone can make much
more effective use of it under the existing cir-
cumstances than can c.w. We would have
asked for some such ’phone assignment right



from the start except that a half of the band is
too narrow a range to support both ‘phone and
c.w. activity properly. That is why the
Leagﬁle’s request is that 7200-7300 be opened
to 'phone when we again have the entire band.
Incidentally, a somewhat similar arrange-
ment was on the way when war came. That
time, instead of being without our 160-meter

_band, we were lending most of the 80-meter

band to the military for training purposes, and
the necessary rearrangements involved open-
ing the high end of 40 to 'phone. A poll of ama-
teur sentiment showed that we had found
then, a8 we have again, that ’phone is much
more able to compete with the foreign broad-
casters. That arrangement was dated to go
into effect on December 15, 1941, but Pearl
Harbor, a week before, washed it out and
closed us down and necessitated a fresh start.

While we're talking about 7200-7300 we’ll
remark that the situation in Great Britain
seems an odd one. Amateurs there always had
the whole band, Since the war ended the
British government has opened 7150-7300

to amateurs the same as the United States and .

Canada have, yet the BBC stations between
7200 and 7300 continue merrily on. They
shouldn’t, since it is obviously England’s pol-
icy to assign the whole band to amateurs. We
can only think that it is an unsettled hang-
over from the war. The RSGB is working on
the problem of getting them out and we join
them in hoping for results.

The situation above 7200 does not, how-

“ever, tell the whole story. There are also

broadcasting stations between 7000 and 7200,
including 7150-7200. This is contrary to the
Cairo regulations, to which every major na-
tion is a party. Any such operation in deroga-
tion of the treaty is justifiable only on the legal
fiction that a state of war still exists. We re-
call that in 1939 or ’40, after the war had
started in Europe but before it came to us in
the States, we had occasion to protest the op-
eration of BBC stations on frequencies below
7200. England was fighting a desperate war
and BBC, a government agency, regretted
that the requirements of the war effort made
necessary a violation of the treaty, but prom-
ised that they would remove themselves after
the war. Propaganda broadcasting is a weapon
and we must expect that during a war, when
our fre(}uencies are held by our ﬁ;);remments,
some of them will be used for that purpose.
But there would seem to be no more justifica-
tion today for their continued use for broad-
casting than there would be for their continued

-use by the military services. We are on the eve

of the return of the rest of our bands. When
they come back to us the League will feel that
that action constitutes a declaration that the
war is over, as far as concerns those bands, and
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' at that time we shall expect all broadcasting

to cease between 7000 and 7200 ke. The treaty
will again be in full force and there will be no
room for derogations. This will be the common
feeling of the amateur societies of all the world.

Next year there will be another world con-
ference, another world allocation ladder. The
United States has proposed that 7000-7300
again be exclusively amsteur everywhere.
Doubtless there will be the usual flock of posi-
tive ideas to the contrary. The broadcasting
pressure ought to be a little less, because the
war is over, every nation is poor, and there is
small incentive to propagandize neighboring
states at great expense; most countries want
only to be left to live in peace. But we suppose
that only means that there will be pressure
from some other quarter — it’s always that
way at international conferences.

Anyway, 40 is a great band, and soon it
should be wider and cleaner and more inter-
esting than it ever has been before.

%

Silent Reys

I’I.‘ 18 with deep regret that we record the
passing of these amateurs:

Exl;{WIMW, Hugh Codman, Cambridge,

ass.

W4FJS, Charles P. Walton, Raleigh, N.C.

W4AII*’RI, Thomas W. Sparrow, Auburn,
a.

W‘ZHDQ, Fred D. Bland, Birmingham,
la.

W%El qu’ Harry M. Gray, Los Angeles,

1.,

Ex-W7DYK, Mason H. Mears, Medford,
Oregon

WOJEE, Harold E. Tibbets, Hebron, Ne-
braska

W%L;WL, Gertrude Culver, New Haven,

K6AGI, Wah C. Chock, Honolulu, T.H.
K7GLD, Frank C. Spoon, Pilot Pt., Alaska
Ex-KA1AB, ex-KA8AA, Capt. Thomas A.
Wallace, Rizal, P.I.
VEI)\II";BP’ Leslie G. MacKeeman, Bathurst,
VE3IW, A. L. Chown, Toronto, Ont.
EXMVEfLAG, Clifford W. Ferg, Winnipeg,
an,

QST for



Single Control in the Bandswitching
Transmitter

A 3.5-10-30-Mc. Exciter with Broad-Band Driver Circuits
BY JOSEPH H. HARMS, W2JME *

vER since the introduction of the bandswitch-
ing receiver it has undoubtedly been the
ambition of every amateur to have a com-
panion unit — a transmitter that could be shifted
from band to band by the flip of a switch and
whose frequency could be varied throughout all
bands without the necessity for operating more
than one control. In such a unit, the output
should remain relatively constant and should be
great enough — 50 to 60 watts — to suffice either
for low-power work or for driving a high-power
final amplifier. In addition, the unit should of
course be arranged for either VFO or crystal
control, and should operate with any crystal in
the 3.5-4.0-Mc. band without any adjustment
of the oscillator tank circuit.

Naturally, such a unit can be realized. How-
ever, attempts in the past have either been based
on band-pass filters with one or two capacity-
tuned circuits, or else ganged tuning of the cir-

* 3008 Ludlow Road, Lake Parsippany, R.D. 2, Morris
Plains, N. J.

cuits. Both methods required special techniques
and equipment for alignment. The *pipe dream”
transmitter to be described was developed with
the purpose of simplifying such a unit without
sacrificing any of the desirable features listed
above, :

Many different schemes were tried and re-
jected for various reasons before the unit shown
was evolved. The most promising-looking ap-
proach was to use some form of broadly-tuned
circuit in each stage, sacrificing efficiency for
uniform output over each band. This requires
very low-C circuits, the capacitance in fact being
only the residual tube and circuit capacitances.
Essentially, the unit consists of a 6L6 crystal
oscillator (or input amplifier, if VFO is used)
operating on 3.5-4 Me., followed by a 6L8 7-Mec.
doubler, a 6L6 14-Mec. doubler or 21-Me. tripler,
and a fourth 6L6 as a 27-28-Mec. doubler. The
6L6s have sufficient power capacity to operate at
low efficiency and give the necessary output for
driving the final tube, an 807, without running at

The bandswitch-
ing single-tuning-
control exciter. Three
separate units, power
supply, VFO, and
transmitter occupy
separate chassis
mounted side by
side on a relay-rack
panel. The VFO dial
is in the center, with
the 807 milliammeter
to the left and 807
plate-tank band-
setting condenser to
the right. Controls
along the bottom,
from left to right,
are the a.c. line
switch, transmitter
%late-supply switch,

FO on-off switch,
combined VFO band-
selector and crystal-’
selector switch, on-off
switch for 100-kc.
oscillator, metér
switch, and trans-
mitter bandswitch.
The knob at the ex-
treme right is to con-
trol a crystal switch
incorporated in the
transmitter proper.

December 1946
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Fig. 1 — Circuit
diagram of the
transmitter unit.
For ’phone or un-
keyed-driver use, |
the 45-volt “C”

: battery indicated
for the 807 may be
omitted, the grid
return being made
directly to ground.

= O = 2
VFO INPUT
3.5Mc.

KEY

Cy, Ca, C4 Cs, Cs, Cg, Ci0, Cn, Cu.
Cu, Cis, C17, (’lzz — 0.01-ufd.
paper.

Cs — 200-/.;;;&1 mica.

Cs, C7, Ci2, C16 — 40-pufd. mica.

Ci18 — 30-uufd. ceramic trimmer.

Cis, C21 — 0.005-pfd. mica,

Ca0 — 100-xufd. variable (Hammar-
lund MC-100-M).

R1 — 50,000 ohms, 14 watt.

Rz, Re, Ro — 300 ohms, 1 watt.

Rs, R7, Rio — 30,000 ohms, 5 watts.

4, Rs, Rs — 15,000 ohms, 1 watt.

R, R1za — 50 ohms, 1 watt.

Ri2 — 7000 ohms, 2 watts,

Ris — 660 ohms, 10 watts.

Ris, Ris — 20,000 ohms, 25 watts.
For c. w. operation only ter-
minal B must be connected
to ground.

R17 — Shunt to increase meter scale
to 150 ma.

Note: L; to Ls,

slugs as described in text.

RFC,
Connect to 3.5-Me.
C YFO. Terminals when
Xtal control only s used.

L1 — 50 turns No. 22 enam., close-
wound on 15{e-inch diam.
form.

L2 — 23 turns No. 22 enam., close-
wound on 13{g-inch diam.

form.

Ls — 1214 turns No. 20 enam., length
124 inches, diam. 1516 inches.

L — 914 turns No. 20 enam., length
114 inches, diam. 1516 inches.

Ls — 514 turns No. 20 enam., length
14 inches, diam. 1346 inches.

Ls —5 turns No. 16, spaced wire
diam., coil diam. 14 inch.

L7 — 3.5 Mec.: 38 turns No. 20, length
2 inches, diam. 114 inches,
with 8-turn link.

7 Mc.: 22 turns No. 16, length
2 inches, diam. 14 inches,
with 5-turn link. .

14 Mec.: 8 turns No. 16, length

807 HTR.

HEATERS
1 S

TC22

+300 -
to 350 V.

134 inches, diam. 1 /ﬁ mches,
“with 2-turn link.

21 Mec.: 6 turns No. 16, length
1inch, diam. 114 inches, with
2-turn link.

28 Me.: 4 turns No. 16, length
1234 inches, diam. 1 /2 inches,
with 2-turn link.

J1 — Closed-circuit jack.

MA — 0-15 d.c. milliammeter.

RFCi, RFCa, RFC3 —2.5-mh. r.f.
choke.

S1 — Single-circuit 11-position ce-
ramic wafer switch.

S2 — Two 2-circuit S-position ceramic
wafers (ganged with S3).

Sz — Four 2-circuit 5-position ce-
ramic wafers, 1 circuit un-
us.:g gu each wafer (ganged

wi .
S4~—D.p.d.t. toggle.

inclusive, wound on Millen 46100 forms, tuned by brass
L'; coils are Millen 43002 series modified as above.

excessive plate dissipation. Broadly-resonant cir-
cuits, inductively tuned by means of slugs in the
coils, are used with all the 6L6s, but the 807 has a
conventional tuned tank circuit. Originally the
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coils used were constructed on a variometer prin-
ciple, and although they worked as well as the
slug-tuned type later adopted, they were con-
siderably more difficult to build and not as easy to

QST for




® There has been a lot of talk during the
past year about using broad-tuning cir-
cuits in multiband ham transmitters,
with the object of getting rid of tuning
controls. But until W2JME came along
with the transmitter described here, it
seems to have been just talk.

Here’s a practical approach to the
problem of the single-control trans-
mitter, one that is well within the elec-
trical and mechanical capabilities of
the ordinary amateur. Besides doing
its intended job and doing it well, this
transmitter is free from the spurious
output frequencies that have only too
frequently accompanied similar attempts
at broad-banding.

Don’t let the photographs of W2JME’s
transmitter mislead you into thinking
that this is a complicated set-up. The
transmitter itself is the small unit on
the right; the rest is VFO and power
supply!

mount or tune. (This change-over, incidentally,
accounts for the various unused holes and slots
that are visible in the photograph!)

The power output from the unit is sufficient
to light a 60-watt lamp used as a dummy load to
almost full brilliancy. On 3.5, 7, 14 and 21 Me.,
the VFO or crystal frequency can be varied from
one end of the band to the other with practically
no detectable change in lamp brilliance; this with
the 807 plate tank condenser set at about the
center of the band. On the 27- and 28-Mec. bands
this also applies to well over half the band; only
a slight touch of the 807 plate condenser is re-
quired to provide maximum output throughout
the band. Even with no retuning there is suffi-
cient output over the entire band for practical
use. It is really a thrill to be able to switch from
band to band and be all set to transmit without
plugging in a coil or retuning any intermediate
stages.

The complete unit shown in the photographs
consists of three individual sections mounted on
a common relay-rack panel 834 inches high.
Looking at the front view, on the left is the power
supply for the transmitter unit, in the center the
VFO-crystal unit with its own power supply, and
on the right the ‘pipe dream” transmitter itself.
Inasmuch as the power supply is entirely con-
ventional and the VFO is largely so except for a
few novel features, most of the following will
describe the transmitter section.

It should be pointed out that this transmitter
can be driven either by the VFO shown —in
which case crystals, if also desired, are mounted
on the VFO unit and omitted from the trans-
mitter — or by any VFO that furnishes either
80- or 160-meter output. In the latter case, if
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crystal control is also desired, the crystals may
be connected as shown in the transmitter dia-
gram, Fig. 1. If only erystal control is required,
follow the transmitter diagram and forget the
VFO entirely.

Transmitter Circuit Details

As shown in Fig. 1, the 807 output tube always
operates as a straight amplifier. This tube is
driven from any of the four 6L6s. A common
bandswitch selects the proper coil and associated
coupling link in the 807 plate circuit, connects
the output from the proper driver tube to the
grid circuit of the 807, and connects the proper
driver-doubler tubes together if more than one
is required for the band selected. Because of the
low values of grid-leak resistance used and the
fact that cathode bias is employed in the 6L6
stages, the plate currents of the tubes not in the
circuit for a particular output frequency selected
remain approximately the same as the “in use”
plate currents, thus maintaining the same load
on the power supply at all times. This value of
plate current will be approximately 40 ma. per
6L6. One 6L6 furnishes both 14- and 21-Me.
drive; this is accomplished by paralleling a second
coil with the 14-Me. coil so that the two together
resonate in the 21-Me. band, with the tube acting
as a tripler in this instance. (For the present, we
know that the 21-Mec. band doesn’t exist, but it
was easy to include and we’re hoping for the
futurel)

In an attempt at maximum simplification the
6L6s were originally connected as high-x triodes
with the control grid tied to the screen and the
cathode grounded, in accordance with data given
in an RCA pamphlet. However, except for the
7-Mec. doubler this scheme did not work out too
well, probably because of insufficient excitation
for the tube when operating as a triode at the
higher frequencies. But as it does work very well
in the 7-Mec. stage, and since it does save & num-
ber of parts, it was retained there. The other
6L6s are operated as conventional doublers ex-
cept for the lower value of grid resistor employed.
R.f. chokes were tried in all of the usual locations
but only those shown were found to be necessary
80 all others were omitted.

The plate coils employed in all of the 616 stages
are perhaps the most unusual feature of the cir-
cuit. They are of the slug-tuned type, and al-
though extremely simple to build and adjust are
just about perfect for this job of band-passing.
Any appropriate coil forms can be used. In this
instance Millen Type 46100 were selected be-
cause they were a convenient size — 13{¢ inches
outside diameter and 174 inches long. The im-
portant feature is that they also have a bottom,
which is required for mounting the screw for the
slug,

The slugs were cut from 1l-inch diameter brass
rod and are approximately 34 inch long. However,
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The separate chas-
sis for the three units
are easily distin-
guishable in this rear
view. The layout of
the transmitter unit
is described in the
text. On the VFO
chassis the tubes,
from the panel to-
ward the rear, are
the 6F6 100-kc. os-
cillator, 6L6 output
stage, 1853 buffer,
and 6SJ7 oscillator.
The 100-ke. crystal,
6L6 plate coil, and
mounting for crys-
tals are on the right-
hand side of the
VFO chassis. Power
for the transmitter
comes through the
cable terminating in
a connection strip 1
the foreground.

¢

these dimensions are not critical. The slugs should
be drilled through the center and tapped with an
864 tap. A screwdriver slot sawed across the top
of the slug will be useful later for adjustment.

‘An 8-32 bolt 214 inches long is run through a

hole tapped or drilled through the center of the
bottom of the coil form and a nut run down to
lock the bolt securely. Then the slug is threaded
on the bolt and run up or down as required to
tune the circuit to resonance. Once the slug has
been adjusted to the proper point another nut
run down the bolt will serve to lock it. It should
be mentioned here that the bolt holding the
slug is left “floating’ — that is, it is not con-
nected to the chassis or any part of the circuit.

Winding information for the coils is tabulated
under Fig. 1. Holes are drilled through the sides
and bottoms of the coil forms and approximately

‘eight-inch leads left so that direct connections

can be made after the coils are mounted.

Using this type of coil in the 3.5-Me. circuit
permits any crystal in the 3500-4000-kc. band
to be switched in with no tuning required to make
it oscillate — and with low crystal current.

When a VFO is used, it should be connected in
place of one of the crystals if it furnishes 1.75-Me.
input, and to the terminals in the cathode circuit
of the 3.5-Mec. 6L6 if it furnishes 3.5-Me. input.
When only crystal control is desired, a tuned
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circuit consisting of a 2.5-mh. r.f. choke shunted
by a 0.0002-ufd. condenser is connected across
the VFO input terminals in the cathode. In
most cases a strap across these terminals will do
just as well, particularly with modern crystals,
but the choke-condenser combination encour-
ages some of the crankier crystals to start and
improves their keying ability.

Layout & Construction

The chassis for these units are homemade be-
cause it was desirable to have them deeper than
the usual type; however, standard sizes no doubt
could be made to do the job. They are all 314
inches high. The power supply is mounted on one
434 inches wide by 13 inches deep, the VFO on
one 6 inches wide by 13 inches deep, and the
transmitter chassis is 6 inches wide by 10 inches
deep, with the rear open. This is done 8o that the
807 plate coils and bandswitch can extend
through. The 3{g-inch rod which appears in the
bottom view of the transmitter chassis is fastened
across the bottom near the back to strengthen it.

The bandswitch is a Centralab K123 switch
index assembly with six 2-circuit 5-position short-
ing-type ceramic wafers. The rear four wafers
accommodate the plate tank coils and associated
links for the 807. Only the upper circuit is used
on these four wafers. The two front wafers serve
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to switch between the 6L6s and between the
6L8s and the 807 grid circuit, as shown in Fig. 1.
Through bolts, 94 inches long, were used in place
of the 7-inch ones that come with the kit, but
there is no real necessity for this because a good
layout with reasonably short leads is still possible
with the shorter bolt length. Two homemade
angle brackets, one near the index plate and the
other just ahead of the four wafers used for the
807 plate tank coils, furnish a means for mounting
the switch to the chassis. Shorting-type switches
are used rather than the nonshorting type, to
prevent burning of the contacts if the bandswitch
should accidentally be operated without turning
off the high-voltage supply.

On the side of the transmitter chassis nearest
the VFO unit, going from the panel toward the
rear, are the 3.5-Me. coil, the 21-Me. coil, the two
resistances forming the screen resistor for the
807, and the 807 itself. Down the center are the
6L6s for 3.5, 7, 14-21, and 28 Mec., respectively.
In back of these is the tuning condenser used to
set the 807 plate coil in the band. This condenser
could be omitted and slug-tuned circuits used for
the 807; however, since the unit is used at times
as a low-powered c.w. or ’phone transmitter, a
condenser is incorporated so that the circuit will
be satisfactory for modulation and for working
into an anternna, In normal operation, the con-
denser need only be set once, at about the middle
of the band, and then left alone even though the
frequency is varied across the band. On the right
side of the chassis are the 7-, 14-, and 28-Mec.
coils.

No shielding was found to be necessary in this
unit, although there is enough room on the chassis
to permit using coil shields if for some reason they
should be needed. If crystals are to be used, the
crystal switch is located to the right of the band-
switch with the crystal sockets on the adjacent
side wall of the chassis. Otherwise, the switch and
crystals can be omitted and only provision for
VFO connections made. )

The meter switch for reading either grid or
plate current to the 807 is located to the left of
the bandswitch. No provision is made to read

current to the 6L6s. These currents can be
checked after the unit is completed and can be
rechecked at any time by inserting a milliammeter
in the high-voltage lead to all the 6L6s and read-
ing the total current to these tubes.

The quickest and best way to build this unit
and get it working is to wire up one tube at a
time, starting with the 3.5-Me. stage. An absorp-
tion wavemeter is a “must.” The crystal-detector
type of wavemeter described in the ARRL
Handbook will be ample for this job, and will
always be a ‘useful piece of equipment to have
in the shack. After the 3.5-Mc. stage is wired and
the filament supply and a plate supply of 300 ta
350 volts connected, run the slug down until g
0-100 milliammeter in the plate lead, or a flash-
light bulb in a single turn of wire loosely coupled
to the plate tank, indicates that the circuit is
oscillating. It should then be checked with the
wavemeter to determine if the frequency is in
the 3.5-Mec. band and also to see if any frequency
other than the right one is present. With the
number of turns shown, the 3.5-Me. band should
be the only one that can be found.

After the 3.5-Mec. circuit has been checked,
wire the others in sequence and test them for
correct frequency as outlined above. Of course,
the change in loading caused by the addition of a
succeeding stage will necessitate some slight re- -
tuning of the slug in the previous stage. To do
this retuning, simply leave the flashlight loop on
the tank of the stage being checked and adjust
the slug of the preceding tank for maximum bril-
liancy of the flashlight bulb.

After all of the 6L6 stages have been roughly
lined up, the 807 should be wired and tested. As
the photograph shows, the 807 is mounted so that
the chassis forms a shield between the grid and
plate element. In addition, a parasitic trap for
high frequencies is connected to the plate cap.
This“trap consists of five turns of No. 14 wire
with an inside diameter of 14 inch and spaced
the diameter of the wire, tuned by a mica padder
of 3-30 pufd. The padder is normally set for about
half capacity, but should be adjusted as required
to eliminate any parasitics. These can usually be

L4

Bottom view of the transmitter unit, show-
ing the location of the bandswitch. The op-
tional crystal switch is in the upper left corner.
The cross-rod in the center strengthens the
chassis, a desirable arrangement because the
chassis rear is open to allow the bandswitch
to extend through. A portion of the shield
plate covering the VFO oscillator section is
vigible at the bottom center.

¢
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detected by a purplish glow in a neon lamp
touched to the plate cap with the excitation re-
moved. Adjusting the padder should eliminate
them. In addition, as “an ounce of prevention”
a 50-ohm resistor is included in the screen-grid
lead at the socket terminal. Together with cus-
tomary by-passing of screen and heater leads
right at the socket terminals, the trap and re-
sistor have entirely discouraged the 807 from going
on any frequency excursions on its own. At least
this has been the case with the several models
built.

The plate coils for the 807 are standard Millen
75-watt units modified by removing the plug-in
base and changing the link turns on the 7- and
28-Mec. coils to the number shown under Fig. 1.
The 21-Mec. coil was made by modifying a 14-Mec.
coil to the number of turns shown. These coils
are then mounted directly to the terminals of the
rear four wafers of the bandswitch, as shown in
the photographs. Coils with end links are prefer-
able, but as center-link coils happened to be avail-
able they were used in this unit. Naturally,
homemade coils to the specifications listed will
work satisfactorily, but we have found it rather
difficult to make good self-supporting coils.

The 100-upfd. plate condenser for the 807 is

. supported on an angle bracket that grounds the

rotor. This is satisfactory for c.w. and for driv-
ing another stage, but if ’phone operation is
contemplated a double-spaced condenser should
be used to prevent flash-over on modulation peaks.
The screen-supply resistors for the 807 are con-
nected to the terminal strip in such a way that

by strapping they can be made to form either a

series screen resistor for ’phone operation or a
voltage divider for c.w. operation.

. When checking the 807 stage a 60-watt lamp
should be connected across the output terminals
to serve as a dummy load — otherwise 807s don’t
last too long. With the dummy connected, turn
the bandswitch to the first position, where the
3.5-Me. 6L6 supplies drive to the 807. Although

the 807 will take a maximum plate voltage of 750,
500 volts or less should be used for testing. With
the meter switch reading plate current, tune the
807 plate tank condenser for minimum plate
current. Next, turn off the high voltage and
switch the meter to read grid current. (Always
turn off the plate voltage before turning the meter
switch, to prevent possible damage to the meter
and switch.) Then turn on the high voltage and
adjust the slug in the 616 plate circuit for maxi-
mum grid current to the 807. For this position of
the bandswitch the grid current will be about 10
ma., but will be progressively lower at the higher
frequencies.

Next, turn off the plate supply and set the
bandswitch to the position that provides 7-Me.
drive to the 807. Adjust as above, except that now
both the 3.5- and 7-Mec. tuning slugs must be
adjusted for maximum grid current to the 807.
The same tuning procedure is followed for lining
up the 14-, 21-, and 28-Me. stages. Readjustment
of the slugs will tend to cut down the grid current
from the original high value obtained from each
of the first adjustments. However, this condition
is actually desirable, because a milliampere or
two is sufficient drive for an 807 and values too
far above this are not desirable. Therefore the
final adjustment of these slugs should be the one
of “stagger” tuning of the stages so that there
will be at least a milliampere or so of drive to the
807 on all bands at all frequencies.

In reality the tuning of this unit is the same as
that of any multistage transmitter except that
everything is tuned up only once, then the slugs

‘are locked and left that way. After that you just

flip a switch to go from band to band. If the coil
data and other values given in Fig. 1 are followed,
less trouble should be experienced than with a
conventional transmitter.

The VFO Unit

As mentioned before, any VFO can be used to
drive the transmitter. However, a brief descrip-

¢

The space below the VFO chassis is divided
into three compartments by cross-shields, iso-
lating the oscillator section from the remainder
of the unit. The oscillator coil is in the lower
! center, with the compensating condensers at
the left and the bandspread switgh wafers
above. The ceramic condensers just above the
coil socket are 200-uufd. units paralleled to
form the 600-pufd. condenser specified in Fig.
2. The compartment at the left contains the
6L6 output stage and 6F6 100-ke. oscillator.
The power supply is at the right.

14
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tion of the one used here might be of interest
since it incorporates several novel features. As
shown in Fig. 2, it is basically the same as several
that have been very fully described in past issues
of QST, having a very lightly-loaded oscillator
followed by several untuned isolating stages.
Provision has been made for optional crystal con-
trol, break-in keying, and complete bandspread of
each of the amateur bands. In addition, a 100-ke.
crystal oscillator is mounted on the VFO chassis
so that 100-ke. check-points are readily obtained.
The 100-ke. oscillator circuit is identical with the
one shown in the Handbook except for the omis-
sion of the 1000-ke. tuned circuit, so no further
description is required.

The power supply for the VFO is also from the
Handbook and makes use of two VR-150-30s as
regulators. Originally some question arose as to
the advisability of mounting it on the same

ouTPUT

+350V.
o

chassis with the VFO but it hasn’t caused inter-
ference of any type and it certainly makes for a
more compact self-contained unit.,

The crystals are connected in the grid circuit
of the 6L6 stage and are selected by a ganged
switch which also grounds the VFO oscillator
when the crystals are cut in. However, the
stability and reset characteristics of the VFO
are such that crystals are seldom used. If the
crystal-control feature is omitted from the VFO,
a single two-circuit five-position switch wafer
can be used in place of the three single-circuit
eleven-position wafers at present required. (The

- bottom view shows four wafers; however, the

second wafer from the front panel is unused.)
Break-in keying of the 6SJ7 oscillator is ob-
tained by grounding the grid circuit using a
midget relay mounted adjacent to the main tun-
(Continued on page 128)

=1 ICs
= [e] [o]
6.3V. -8 +IS0V. +300V.
AC. REG. REG.

Fig. 2 — The variable-frequency oscillator circuit.

Ci, Ca, Cs, Cs, C7 — 5-25-pufd. ceramic trimmer (Erie
554-NPO) .

C¢ — 150-pufd. ceramic (Erie NPO).

Ce¢ — 170-pufd. ceramic (Erie NPO).

Cg — 100-uufd. ceramic (Erie NPO).

Cg — 325-uufd. variable (Hammarlund MC-325-M).

C1o0 — 600-uufd. ceramic (three 200-uufd. Erie NPOs in
parallel).

Cu1 — 15-pufd mica.

Ci2 — 0.001-ufd. mica.

Ci3, Cis, Cie, C17, C19, Ca0, C21 — 0.01-pfd. paper.

Ci4, C18 — 40-pufd. mica.

Ri1 — 0.33 megohm, 14 watt.

Rz — 10,000 ohms, 1 watt.

Rs — 65,000 ohms, 1 watt.

R4 —0.1 megohm, 1 watt.

Rs — 500 ohms, 1 watt.

Re — 50,000 ohms, 1 watt.

R7 — 30,000 ohms, 5 watts.

L1 — 24 turns No. 20, length 2 inches, on 134-inch diam.
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ceramic form (see photograph); bandspread taps,
counted from ground end, as follows:
(Ag 3.4-4 Mec.: total coil
(B) 3.85—4 Mec.: 11 turns
(C) 7.0-7.3 Mc.: 12 turns )
(D) 14.0-14.4 Mc. and 21-21.5 Mc.: 10.5 turns °
(E) 28-30 Mc.: 16.5 turns.
Iz—4 turns No. 20 enam. interwound with L1 at
ground end.
Ls —50 turns No. 22 enam. close-wound on 13{e-inch
diam. form, tuned by brass slug.
L:— 8 turns No. 22 enam. close-wound at ground end

of Ls.

J1 — Closed-circuit jack.

RFCi, RFC3z — 2.5-mh, r.f. choke.

Ry1 — Midget relay, s.p.s.t., normally closed, 300-ohm

coil (C.P. Clare).
S1 — Three-gang cevamic switch, each wafer 1 circuit, 11
positions.

Sz — S.p.s.t. toggle.
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A Plan for the Ten-Meter Band

HE ARRL Board of Directors has under

study a plan for an improved subdivision of

the 10-meter band which it intends to con-
sider finally at its annual meeting next May, It
wants to know what members think of the
scheme in its present form, and has directed that
it be presented in QST for that purpose. You are
asked to study this proposal and are invited to
write your division director your opinion of it,
pro or con, with any suggestions that occur to you
for its improvement. Your director’s address is to
be found in a directory in the front of this issue.
He wants to hear from you. This is your oppor-

. tunity to express yourself and to participate in

the effort to arrive at a decision of maximum
usefulness to amateur radio.

The plan under contemplation relates exclu-
sively to the organization of the 10-meter band.
It is not intended to propose any break-down of
the 11-meter band but, rather, to leave the latter
free throughout it8 width to all normal types of
emission, including A@ for duplex ’phone.

At the outset there are two basic facts that
should be got clearly in mind as foundation
pieces for the examination of this proposal:

1) The 10-meter band, because of its nature,
is a problem apart from all other bands. The 3.5-,
7- and 14-Mec. bands are ‘“older,”” more nearly
organized and stable, more nearly predictable in
performance. Whether our regulations for these
1ast three bands are considered jointly or sepa-
rately, at least they constitute a class apart from
the 10-meter band. The performance of the latter
varies not only more widely daily and seasonally
but so radically during the 1l-year solar cycle
that there are likely to be periods of years on end
when there is no consistent Fa-layer DX. At
other times it is a super-DX band. At any unpre-
dictable time, sporadic-E short skip may give it
valuable modest-distance characteristics. On top
of this, at the moment it is the lowest-frequency
band open to Class B 'phone and it houses a big
population of ’phone men who additionally use
the band for local work. Thus the band is unique
both in its diversity of performance and in the
diverse interests of its occupants. It truly needs

"to be considered separately from other bands.

2) The second need is to realize how huge this
band is. It is 1700 ke. wide at a spectrum location
where stability is easily achieved, so this figure
may be rigidly compared with the widths of other
bands. It is more than three times the width of the
whole 80-meter band, nearly six times the width
of 40, more than four times the width of 20. Its
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width is 4.25 times the average of these three
bands. It is nearly one and a half times as wide as
the total of these three bands. It will accommo-
date 1.41 times as many stations as 80-40-20
combined! Few of us realize how huge it really is.
Its width is such that it will support & much more
complicated organization or break-down than is
given by merely determining at what frequency
’phone operation should begin, an elementary
organization that wastes most of the space be-
cause it is not used. Moreover, to capitalize upon
its potentialities it is essential to break it down
into blocks for different purposes. It is the only
place we can find the room for some of the things
we need to do, and such provisions are the only
way to get the distributed occupancy we need for
the effective use of the band’s great width. If the
provisions of the proposed plan seem to you a
little complicated and extensive, remember that
you are dealing with the equivalent of four ordi-
nary bands and that whenever it is broken down
into blocks of the needed size there are bound to
be more units than we customarily think of in
one band. Again emphasizing the unique nature
of “10,” this is only to say that you can’t have
comprehensive provision for all the facilities we’d
like to have in this wide band without some de-
tail — detail which we have substantially lacked
in the past and the lack of which has made us
suffer.

Now to our muttons. Everybody recognizes
that the three main factors in 10-meter allocation
are (1) the desire on the part of ’phone operators
to work in the low-frequency portion of the band,
(2) the habit of foreign ’phone stations of work-
ing in our c.w.-only assignment, and (3) the nec-
essity for some adequate assignment for c.w.
work free of interference from these foreign
'phones. There are some other factors that
ought to be taken into account in any planning:
(4) Because 10 has lost population since the other
bands opened, it is desirable to have an attractive
arrangement that will invite renewed occupancy;
(5) it would be an operating convenience to know
where to look or go for different types of opera-
tion, such as DX or local rag-chewing, and a suc-
cessful plan might accomplish some of this by
providing encouragements at the proper places in
the band; (6) we definitely need provision for
experimentation with newer developments in
communication. All these factors were taken into
study in the Board’s present plan. The possible
advantages of time-sharing and distance limita-
tions were considered but have been abandoned
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28,000
28,100
28150
28,250
28350

CW.TELEGRAPHY (A1)

28,500
28,800
29000
29,500
29700

A.M. 'PHONE (A3)

NARROW-BAND F.M.'PHONE

DUPLEX 'PHONE

WIDE-BAND F.M 'PHONE

TONE-MODULATED TELEGRAPHY

FREQUENCY-SHIFT TELEGRAPHY

as impracticable. As you will see by the chart, the
plan now under study provides for some deliberate
overlapping of subbands to permit intercom-
munication between different modes on the same
frequency, and it contemplates the introduction
of two types of emission which we do not now
have in the band, duplex ’phone and tone-
modulated telegraphy. The chart will show you
the proposed assignments for each type of emis-
sion. By frequencies, the following is the proposed
organization of the band:

28,000 to 28,100 ke — C.w. only !

28,100 to 28,250 ke. — C.w., tone-modulated telegra.phy,
frequency-ehxft telegraphy

28,150 to 28,350 ke. — C.w., a.m. telephony, narrow-band
f.m. telephony 3

28,350 to 28,500 ke, — C.w. only

28,500 to 29,700 ke. — C.w., a.m. telephony, narrow-band
f.m. telephony

28,800 to 29,700 ke. — Duplex telephony

29,000 to 29,700 kc. — Tone-modulated telegraphy, fre-
quency-shift telegraphy, wide-
band f.m., telephony

All amateurs familiar with the past history of
10-meter subdivision know that there is some
competition between c.w. and 'phone. We might
as well be frank about it. When the c.w. men had
only the first 100 ke. exclusive, they found it
full of foreign ’phones and nothing left for them.
When the ’phone limit was raised to 28.5 Me. to
increase the space both for foreign ’phones and
for c.w. work, American ’phone amateurs com-

1 C.w. appears throughout the band because it is the basic
mode of operation for which all amateur stations are
equipped. From the legal standpoint it is essential, in our
protection, that we avoid a situation in which many ama-
teurs would not be licensed to operate on certain frequencies.
To protect us, the Board has always held it to be a funda-
mental that every amateur license must authorize c.w.
operation on every amateur frequency. But in practice, the
technical effects are such that the 'phone allocations are
practically self-exclusive.

2 A2 emission, modulation not to exceed 100 %.

8 Narrow-band f.m. telephony is defined in this plan as
f.m. in which the significant sidebands occupy no more
spectrum space than the sidebands of a.m. telephony having
the same audio modulating frequencies.
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plained bitterly about their loss of the ‘“best
frequencies.” That was the main problem that
had to be tackled in this new plan. The proposed
solution involves two exclusively-c.w. bands.
"Phone (both a.m. and narrow-band f.m.) would
be allocated 28,150-28,350 and 28,500-29,700 ke.
This provides a 200-ke. ’phone assignment near
the low-frequency end and thus meets the present
demand for ’phone near 28,000. It also provides a
clear space between 28,350 and 28,500 in which
foreign 'phones can work without U, S. ’phone
interference. If foreign ’phones occupy that
range it will leave the first 150 ke. of the band
fairly clear for c.w. DX. Of course we have no
way of forcing foreign 'phones to move there but
if they still prefer to occupy the region just above
28 Me. the probability is that the 28,350-28,500
segment will be reasonably clear for c.w. DX. If
they occupy both segments the interference at
least will be spread thinner, so that there will be a
measure of relief for the ¢.w. man. In either case,
the U. S. ’phone assignments would gain the im-
mense advantage of having three band-edges,
reducing to perhaps as little as a third the present
piling up at the edges and thereby immeasurably
improving communication possibilities.

The very heart of this plan, then, is this estab-
lishment of two c.w. segments near the low-
frequency end. While by no means sure-fire, it
seems to offer some hope in the c.w. man’s prob-
lem of the foreign ’phone — as against the cer-
tainty that a single small c.w. band would be
overrun. It equally helps the ’phone man because
it permits ’phone to come close to the 28,000 end,
and with three band-edges the congestion will be
much less than when all the ’phones attempting
to work DX pile up at a single edge. Moreover,
the overlapping allocation of ’phone and ““special
telegraphy’’ would discourage, it is believed, for-
eign ’phone operation in the first 150 ke. of the
band and would encourage it to come in the
28,350-28,500 region where it chiefly is today.

(Continued on page 188)
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“No, I'm Not on the Air”

BY JULIAN N. JABLIN *

HE Army made me a radio operator. I say

this advisedly, despite profane evaluations of

my ability by various radio sergeants and the
friendly sneers of buddies of mine who hold ham
tickets. The Army made me a radio operator, 1
maintain, and the FCC supports my claim with a
Class B operator license, but you don’t hear me
on the air. Why? Let me tell you the story.

I came back from four years of mishandling
various SCRs with the desire to continue amusing

-myself with radio. To this end I bought a — well,
let them do their own advertising in the back of
the book, and we’ll call it a Pearlworth Ultra-
Obnoxious. With this QRM-sifter I was able to
hear Tommy Handley on the BBC, all the press
stations in the world, and the boys on ten-meter
’phone, which was all we had at the time. It was
a happy life. I prepared to get a ticket and do a
little talking on my own.

The FCC examination was a pushover. I cop-
ied for a minute at 13, remembered that you had
to remove plate voltage while neutralizing, QTH

-had to do with a station’s location, and it was
all over. All over, that is, except that someone
had left a comma off my birth certificate some
twenty-odd years back. The Commission was
fussy about things like that. The examiner, a de-
cent guy, promised to hold my papers until I had
the facts of my birth straightened out.

Local statistics bureaus being what they are,
it was about three months before I emerged from
a maze of affidavits, certificates of compliance
and fifty-cent fees. By that time, I discovered,
regulations had been changed, proof that I had
been born was no longer necessary, and my exam

- had been sent to Washington. However, when I
had taken the exam, I hadn’t filled the form for a
station license, so I sent that in, and sat to await
a station call.

In the meantime, I was collecting various

_equipment which, when put together, would be-
come a 6L6 Tri-tet oscillator, an 807 amplifier,
and a modulator, so that I could go on ten-meter
’phone. I bad all the small parts, and was saving
money for some of the bigger items, when two
cousins came to town with the idea of going to
town. Together with a YL I knew, we made the
rounds, and when I awoke the next morning I
found that I was 37 bucks in the red. No radio
parts for a while! :

I was listening to the boys on ten, and wish-
ing to get on the air myself, when my operator

_ ticket came up from Washington — without a
station license. The local wing of the FCC sug-

%1592 Jesup Avenue, New York 52, N. Y. i
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‘gested another application, which I mailed.

The transmitter was progressing slowly. I
started backward, building the modulator first,
so that I could use it as a phonograph amplifier
when I was not on the air. I had already received
another letter from the Commission, this one with
a ream of mimeographed orders and changes in -
orders. From the reading I did, I gathered that I
should have sent my operator license with the
station application. This I did; by now, Washing-
ton had three applications from me on. file, and
I expected any day to get three station calls.

School started about this time, and I at-
tended evening sessions four nights a week at the
local university. At times, after I came home, I'd
switch the set on for a few minutes of c.w. prac-
tice, but the instant reaction from my mother,
who was usually just about to fall asleep, con-
vinced me that a three-room apartment was no
place to pursue ham radio without a pair of
’phones. I honestly tried to get a pair, but every
time I had three dollars something happened be-
tween the house and the radio store, and the
money went for something else. I began to
consider seriously a sound-proof pup tent pitched
in the living room.

AMOVIE,
PIGEON2

SOMETHING
ALWAYS HAPPENED
BETWEEN THE HOUSE
AND THE STORE

One night the tenant next door asked my dad
about my radio activities. This neighbor had been
a third-assistant cook in & Navy communications
school twenty years back, so, of course, he knew
all about it. In parting, he mentioned that my re-
ceiver was interfering with his wife’s b.c.l. set,
and. I'd better do something before someone —
not as considerate as he — complained to the
FCC and had my license revoked. A few of the
other neighbors were asking discreetly about my
rig. I didn’t know what to do about it. Obviously,
my receiver was not causing any QRM. The peo-
ple complaining ncglected to consider an auto-
matic elevator, some 40 electric refrigerators and

(Concluded on page 182)
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A Unique Five-Band Antenna System
Combining the Four-Element Rotary and the Vertical

BY J. A. McCULLOUGH, * W6CHE

® Ordinarily, all-band operation is not
associated with the multielement ro-
tatable beam antenna. This article de-
scribes a novel and practical way of
adapting such an antenna for effective
operation on three bands. When the sup-
porting tower is used as a vertical an-
tenna for the lower frequencies, the
single structure will serve for all bands
from 28 to 3.5 Mec.

ULTIBAND operation with a single antenna
is not unusual, of course. However, such
systems commonly are limited to simple

long-wire antennas. By combining & three-band
rotary antenna with a steel tower, an exceptional
antenna results for the five lowest-frequency

bands. Not being a rabid ’phone man or a dyed- -

in-the-wool c¢.w. man, but one who enjoys both,
the maximum possible versatility in this station’s
operation was desired. The fact that the famous
“autotuned” transmitter used at the Golden
Gate Exposition in 1939 had somehow come into
our possession added a little fuel to the fire of a

desire to provide a suitable companion antenna

system.

The story of this antenna is told chiefly, not
with the thought that someone would attempt to
copy it, but rather to discuss some interesting
ideas which seem to work out satisfactorily, al-
though apparently they are not in wide use at
present. In brief, the system consists of a single
set of four rotatable elements for use on the 14-,
21-, and 28-Mec. bands and a steel tower insulated
from ground which acts as a vertical for 80- and
40-meter operation. The beam elements also are
used for top-loading the tower at 3.5 Mc. Con-
trary to usual practice a resonant transmission
line is used to feed the close-spaced array. These
rather unorthodox ideas were used not with the
thought of being ‘‘smart,” but rather to obtain
some very definite ob)ectlves

Prewar success with a two-element tw enty—
meter beam had more or less crystalized thinking
along the lines of a similar antenna of three or

* Eitel-McCullough, Inc., San Bruno, Calif.
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Looking up at the 3-band rotatable. The “snubbers”
which brace the elements against swaying are strips of
34-inch square wood strip insulated from the elements
by smalf pieces of polystyrene.
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four elements. The writer had never operated
much on ten prewar, but the fact that it was the
only band open for awhile necessitated its use, and
it was not long in dawning that in neglecting this
band a good bet had been overlooked. The desire
for a rotary beam on ten and twenty, as well as
the new fifteen-meter band “if and when,”
really threw confusion into the design depart-
ment. Logically, three separate stacked three-
element beams should have been the choice, but
the horrible thought of all those unused elements
wasting away when operating on any one band,
plus the fact that there always would be the ques-
tion of whether or not any distortion of the pat-
tern would take place because of the proximity
of the unused elements, made this arrangement
seem less desirable. When the idea of ‘‘switch-
ing” the elements first struck, it scemed rather
involved and hopeless but, as we wore through
several layers of scratch paper, things began to
look a little brighter. By splitting each of the
twenty-meter elements in the center, stubs could
be used for phasing the elements for 28- and
21-Me. operation. The practical success of the
plan, it seemed, depended only upon suitable
relays. We were somewhat discouraged when a
great deal of searching disclosed the fact that no
available relay would fill the bill in every respect.
Even discounting the requirement of a water-
proof box, we couldn’t find any relay which had
low enough resistance, as well as the necessary
insulation. But by this time our enthusiasm for
the project was so high that there was no turning
back; in fact by now we had decided to add a
fourth element to the twenty-meter beam be-
cause of the saving in hardware effected by the
elimination of the two extra three-element beams.
Our only hope of completing the pro;ect was to
make our own rela.ys The basic unit is a 110-volt
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a.c. solenoid-type Model RG-40 made by the
Square “D” Company. The relay was designed
originally for breaking four independent 15-
ampere circuits. The armature has four separate
sets of spring-loaded double contacts. Since the
insulation of the fixed contacts was not satisfac-

‘tory, this part of the relay was discarded. The

armature section was mounted on a polystyrene
square to provide insulation for the fixed contacts.
The fixed contacts consist of 34 by 34-inch

. pieces of copper buss, separated by a distance

equal to that dictated by the separations of the
double contacts of the armature. All four of the
contacts on the armature short the two copper
busses together with a current-carrying capacity
equivalent to 60 amperes at 60 cycles. The move-
ment of the armature is such that a clearance of
better than 34 inch results in the unenergized
position, Fortunately, the antenna system is such
that with the relays energized, the relay is at a
low-voltage point, so that the insulation of the
armature is unimportant.

With the relay problem out of the way, we
proceeded with the design. The general idea of
the system is shown in Fig. 1. The parasitic ele-
ments as well as the driven element must be di-

* vided into two equal insulated sections so that the

sections will be phased properly for 21- and 28-
Me. operation. This, then, calls for relays to short
the two sections of the 14-Me. parasitic elements
with the result that the system is a conventional
beam for this band. If the beam is to be used only
on ten and twenty, no additional relays are neces-
sary, the stubs being adjusted to phase the ele-
ments for ten-meter operation by moving the
shorting bar approximately 14 wavelength from

" the antenna. With the thought that the fifteen-

meter band may open some day, it was decided
to put in additional relays to permit operation

~on this new band. The stubs for fifteen-meter

operation are longer than those for ten-meter
operation, of course, so in this case the shorting

“~ bar is adjusted for fifteen meters and the second

set of relays is placed in each stub so as to short
this extension at the effective quarter-wavelength
point for ten-meter operation.

Construction

The elements and relays are supported on a
20-ft. ladder fitted with trussing wires from ver-
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tical supports at the center. The parasitic ele-
ments, as mentioned previously, as well as the
antenna are split at the center to permit operating
the two halves in phase at 21 and 28 Mec. Each
section of each element consists of a full 12-foot
length of 134-inch dural with an adjustable 6-foot
extension of 1-inch tubing. The sections are sup-
ported on pieces of half-inch Lucite sheet stock.
Element spacing is 5 feet between directors and
between director and the driven element, and 10
feet between the reflector and the driven element.
This works out to spacings of 0.1 and 0.2 wave-
length for 15 meters, 0.07 and 0.14 for 20 and
0.14 and 0.28 wavelength for 10 meters. This
brings all spacings near the top of the curve for
gain, The 20-meter relays are mounted close to
‘the centers of the elements and are connected to
‘the ends of the elements with 1-inch copper ribbon

Shorting relays of the type used for band-changing
with original fixed contacts removed. Alterations are
described in the text.
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wrapped around the dural tubing. The 10-meter
relays are mounted about midway between ele-
ments and the copper-tubing stubs are looped up
and down as required to bring the shorting points
at the relay terminals to which they are con-
nected with 1-inch copper strip. The remainder of
each stub is folded in a similar manner and
terminated at a copper bar spanning the ladder.
The control wiring is sheathed and brought to the
center of the ladder. Then it is passed down
through the rotator shaft to the base of the tower
where it terminates at three slip rings. The leads
between the station equipment and the slip rings
are carried through a plug which is disconnected
‘v:rhen the tower is operated with the lower end
hot.”

Feeding the Antenna

With the antenna itself out of the way, the
feeding problem was staring us in the face. Many
weird ideas were dreamed up for switching stubs
in and out, but to maintain a flat line it got really
complicated. By this time we were toying with
the idea of a resonant line. According to the boys
on the air, standing waves on a transmission line
seem to be placed in the same category as lep-
rosy. However, the more we figured, the less
apparent became the reasons for this phobia
about standing waves. True, losses do go up as the
standing-wave ratio is increased, but until this
ratio becomes ten to one or so, no appreciable
amount, of power is lost in conventional lines. Of
course, on the higher frequencies the solid-dielec~
tric “coax’’ does have more loss than does a good
open-wire line, and this loss, of course, is ag-
gravated by an increase in standing-wave ratio.
The problem here was to feed power into a load of
approximately five ohms with the antenna op-
erating on twenty, and into one of several thou-
sand ohms when the antenna is operating on ten,
with some in-between value for fifteen meters. If
the antenna is five ohms at 14 Mec., then, with a
kilowatt input, the current flowing at the center
of the antenna will approximate fourteen am-

¥

Close-up view showing the mounting of the elements
and relays. The complete assembly is mounted on a
20-foot ladder center section, with trussing wires used
for additional support.
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The }{-inch copper stubs are folded to bring the
shorting relays at the proper point.

A

peres and the same order of current will occur at
each current-maximum point on the line. With
this high order of current, it becomes apparent
that we cannot stand a line with a surge im-
pedance too high, but, at the same time, we must
feed voltage at the ends of the two half-wave
ten-meter sections when using the 28-Mec. band.

A line having a surge impedance of about 180
ohms was the final compromise, since it was
figured that the standing-wave ratio would be
approximately the same whether operating on ten
or twenty meters. We estimate the standing-wave
ratio to be about 35 to 1. By using a line with
large-diameter conductors (14-inch copper tu-.
bing), we feel we have minimized the resistance
losses. The line is mounted on 4-inch stand-off
insulators with essentially no dielectric other than
air appearing between the conductors, which
should result in low insulation losses in spite of
the high-voltage points. The close spacing (134
inches center to center) should keep the radiation
losses low, particularly since care was taken to
see that the line was symmetrical as to ground.
With the beam actually in operation, we feel that
the losses are comparable to the more conven-
tional feeder systems. The resonant line makes
for a great deal of flexibility since the antenna
section of the beam can be resonated to any
frequency, including 80 meters, although the ra-
diation resistance becomes so small at low fre-
quencies that extremely-high voltages and cur-
rents appear on the line. On 40, however, such

(Continued on page 184)




Five Are Better than Three

Some Experiences with a Five-E]ement Rotary

. BY W. W, BASDEN,* W5CXS

o Here is a story of a new type of five-
element beam. We admit we don’t have
any performance figures beyond the re-
sults of W5CXS, the designer, but the
antenna has paid off plenty ‘“on the air”
for him.

HERE'S a contraption down in the tail end

of Texas that is the gosh-awfullest looking

% thing you ever saw. On first look it might be

something Orson Welles dreamed up for ‘The

Man from Mars.” After another look it might be

something to hang the wash on. No one but a

ham' could actually identify it, and he might be
stumped for & moment.

It’s called a “five-element rotary beam.” Yes,

that’s right, a five-element rotary beam. Some-
where, though, the guy that built it got off the
beam track and forgot (?) to follow the estab-
lished precedent of putting the elements in a line.
At first he wasn’t even certain himself just why,
but there was a bee buzzing around in his bonnet.

The whole thing started with just an ordinary
run-of-the-mill three-element beam that worked
pretty well, considering the kilowatt jobs that
had the bad habit of sneaking up from behind and
hitting this little 120-watter over the head. Some-
thing had to be done to fix these guys up, but
good.

That old bee was still buzzing around in this
guy’s bonnet —a few more elements on that
three-element job might do the trick, if they were
put where they would do the most good —so a
lot of good hard cogitating was done by this fel-
low (and very little paper work). Why not mount
two more elements, one above and one below the
first director? Well, why not? The whole idea is to
lower the angle of radiation and shove the old

signal out where these DX boys can reach out

and grab it without straining a muscle, and the
local boys around the country won’t have to clean
out their ears to hear it. .

This aforementioned guy, being a little on the
lazy side, finally built up energy enough to get
this world-shaking project under way. The junk
yard supplied a few pieces of beat-up aluminum
for those other two elements, the fella at the elec-
trical supply house wouldn’t sell four lil’ ole in-
sulators for less than a buck (prewar total 40
cents), and the lumber yard did a little more

* 834 8.E. Jefferson, Brownsville, Texas.
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gouging for the one-by-fours.

Finally all the necessary extra parts were found
and made ready. Then a problem came up out of
the far blue yonder — the beam was 21 feet off
the ground and this fellow darned well wasn’t
going to take the pole down after sweating around
a coupla hours by his lonesome — the other hams
in town were even lazier than he was — getting
the thing up. The only available ladder was six-
teen feet long, so about six feet was added, and if
you think it made a good steady ladder you
oughta try it sometime. Oh well, this guy was an
adventurous soul, anyhow.

The ladder, after a lot of grunting and groaning,
was finally raised up on the front end of the three-
element beam, the beam being tied down so it
wouldn’t rotate (this guy thought). The one-by-
fours were cut and nailed together to form a rec-
tangle the width of the framework that supported
the elements and about six feet eight inches long,
to hold those extra elements one-tenth of a wave
above and below the first director. The insulators
were screwed in the top and bottom of aforesaid
rectangle and the elements put on with brass
safety wire, the stuff that’s used on airplanes.

Then the trip was started up the ladder (re-
member, the beam was tied down so it wouldn’t
rotate). The wind was blowing like a banshee,
and if you have never tried walking up a ladder
with about thirty feet of aluminum and a few feet
of one-by-fours in both hands, this guy says you
oughta try it. All went well for two thirds of the
way up and then the doggone beam started ro-
tating without benefit of any outside help (except
(Continued on page 138)

The five-element 28-Mc. beam at W5CXS is different
from the usual three.element beam in that director
elements have been added 0.1 wavelength above and
below the normal director. Delta-match fced was used,
and the line is tapped on the radiator 13 inches each
side of center.
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The Most Inexpensive Transmitter
A Complete Crystal Oscillator for $3.95

BY BYRON GOODMAN,* WIDX

o The title to this story reads like ‘‘there
must be a trick to it.”” There is, but it
rates as the neatest trick of the year, and
it does offer a mighty practical transmit-
ter for the impecunious amateur or the
v.h.f. enthusiast who wants a crack at
c.w. on the lower frequencies without
putting out a lot of the green stuff. And
if the recent rigs in QST have been too
elaborate and expensive for the new
ham, this transmitter goes far in the
other direction.

HEN & letter from R. O. Deck, jr., WOJVI,

asked, among other things, if we would be
interested in a complete transmitter for

less than five dollars, we replied, in our best
cynical manner, ““Sure, we’d like to see a complete
transmitter for five bucks.” — knowing full well
that we had him and that it was impossible. He
even had the effrontery to tell us that during the
first week he had it on the air — at his father’s
shack, WOPHE — they had worked both coasts!
The reply came in due time and, for anyone
who hasn’t tasted crow, we don’t mind saying that
it can be eaten and, in this case, gladly. W9JVI’s
idea was one of those things that you could kick

* Assistant Technical Editor, QST.
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The *most inexpensive transmitter”
is as easy to build as it is easy on the
pocketbook. By using wood for the
chassis and simplified construction
throughout, the transmitter can be
built with very few shop tools. Using
a 3.5-Mc. crystal, operation in the
3.5- and 7-Mc. bands is possible by
changing the plate and antenna coils.
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yourself around the block for not having thought
of before. He built a simple crystal oscillator, with
crystal but minus the tube. He then removed the
audio tube from the receiver, plugged the tube in
the oscillator and the power cable from the oscil-
lator into the empty tube socket in the receiver
and there he was! Simple? Of course it’s simple,
but so are most good ideas. The necessity for
working only with headphones in the receiver is
no shortcoming — most ¢.w. men don’t use loud-
speaker output anyway. And if you’re not going
to use the 'speaker output tube and the power it
consumes, where is a better place to use them
than in the transmitter?

Our letter of congratulations to W9JVI and a
request for a story brought the transmitter itself
for examination. It was tested and did all that
was claimed for it, but it was built on metal, so
we decided to try some simplification because
many beginners might like to duplicate it and
might find the metal work a bit difficult. The
transmitter to be deseribed was built in the QST
lab, but we ean take no credit for the basic con-
ception — that all belongs to WOJVI. If this story
helps anyone to get on the air for a minimum out-
lay of cold cash, send your thanks to R.O. Deck, jr.,
W9JVI, Roodhouse, Ill.

The transmitter can be used with any receiver
that uses a 6F6 or 6V6 audio tube and has the
headphone output taken off ahead of the output




tube. Many receivers these days take the head-

phone output from the output transformer, and
it is well to investigate this point before planning
to use the receiver for the transmitter power sup-
ply. However, the Hallicrafter S-15,3-16, S-17 and
8-18 are all satisfactory in this respect, as are the
receivers described in the Receiver Chapter of
The Radio Amateur’s Handbook. But even if you
don’t have one of the receivers listed above, the
transmitter can be used with a 6L6 and a sepa-
rate 350-volt power supply to put out a good sig-
nal. If desired, it can be used to get on the air with

‘low power, and later an amplifier with an 807 or

similar tube can be added for more punch. In
any event, it won’t go to waste around the
shack!

The Circuit
To get the most use out of the transmitter, it
obviously should be capable of working on at

least two bands with the same crystal. The
original version of W9JVI used the grid-plate

circuit, but the QST version uses the Tri-tet cir-

cuit because it gives a little better operation on
the second harmonic. The circuit is shown in
Fig. 1 and will be familiar to anyone who knows
crystal-oscillator circuits. The cathode circuit,
L)(Cy, is fixed-tuned to roughly 8 Mec., although
provision is included for adjusting it, as will be
mentioned later. The plate circuit, L:Cy, is tuned
to either the 3.5- or 7-Mec. band, depending on
which is being used. Any crystal between 3.5 and
3.9 Me. will work in the rig, but if one wants
two-band operation the crystal frequency should
be between 3500 and 3650 ke., since other crystals
would double to outside the 7-Mec. band. No

GFG:?R 6V6

PINS OF PLUG

“Iig. 1 — Wiring diagram of the inexpensive trans-

mitter.

Cy — 470-pufd. mica.

Ca, C3 — 0.01-pfd. 600-volt paper.

Ci— 14&nufd 7\67§1nable (Hammarlund SM-140 or Bud

Ri1— 0.1-megohm 1l-watt composition.

Li —5 turns No. 18 d.c.c., 1}4-inch inside diameter,
close-wound.

La—3.5 Mc.: 19 turns. 7 Mc.: 12 turns.

Lz — 13 turns and 6 turns. Requires expcrlmcnt — see
text. See text for Ls and L3 winding instructions.

RFC — 2.5-mh. r.f. choke (National R-lOOU)
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provision is included for tuning the antenna
output, since by judicious selection of feeder
length and the size of Ls, the coupling coil,
sufficient power can be coupled into the an-
tenna. The antenna problem will be discussed
later.

The r.f. choke, RFC, in the grid return, is not
absolutely essential but its inclusion is highly ad-
visable because the oscillator will key better with
it in the circuit. A mica condenser, C}, is used in
the cathode tank circuit to tune the coil, but the
other two fixed condensers, C; and Cj, are com-
mon paper replacement types. The tuning con-
denser, Cj, is the least expensive one that can be
found, although if one had an old broadcast
tuning condenser he could substitute it for the
more compact one specified.

Construction

To minimize the tools required for the construc-
tion of the transmitter, a simple chassis of wood
was built and finished with clear lacquer. Shellac
is a suitable substitute for the lacquer, or the
whole thing can be dipped in hot paraffin. Two
134 by 934-inch strips of 14-inch-thick wood were
fastened with screws to the two 414 by 214 by 34-
inch end pieces, leaving enough separation be-
tween the strips for the Amphenol MIP octal
sockets used for the crystal and the tube. Wood
screws can be used to mount the sockets, or they
can be bolted to the wood strips with 6-32 ma-
chine screws. The key of the tube socket should be
mounted toward the front of the transmitter, for
convenience in wiring the plate circuit to the
tuning condenser. The tuning condenser, unfor-
tunately, doesn’t have a long mounting shank on
it, and it is necessary to drill a clearance ho.e for
the shank and then dig away — or counterbore —
clearance for the nut. The two Fahnestock clips
for the antenna are secured under two of the
screws used for fastening the wood strips to the
right-hand end piece, and the other two clips
used for the key leads are held down by machine
screws on the left-hand end piece. The r.f. choke
is held in place on the left-hand end piece by a
machine screw. The four wires used for a power
cable are brought out at the rear left under the
wood strip — a half-round hole is filed in the
end piece to clear the wires.

The plate coil and antenna coil are held in
place on three small sticks set in the top of the
chassis — penny suckers are a good source for

- these sticks, and one has no difficulty finding

help in removing the candy from the sticks. The
plate coil connects, at the bottom, to a brass
machine screw soldered to a lug which is sweated
to the stator terminal of the tuning condenser,
and the screw is built up most of its length by
adding nuts or small spacers to it. The screen end
of the coil, the top end of the winding, is fastened
* to a brass screw that runs through the rear wood
strip. The coil ends have lugs soldered to them to
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A minimum of parts are used in the |
simple transmitter. Note the cathode
coil between the tube and crystal sock-
ets —its inductance can be changed
by squeezing the coil out of round.

L4

facilitate band-changing, but this refincment isn’t
absolutely necessary. The antenna-coil ends
similarly fasten to two brass screws supported by
short lengths of heavy wire (antenna wire, for
example), and the wire is sweated to the Fahne-
stock clips and to the heads of the screws.

Wiring the little oscillator isn’t much of a job.
Ascan be seen from the photographs, the wiring is
done with the same wire that was used for the
coils, because a single 50-foot roll of No. 18 bell
wire, available in any ““5 & 10’’ or hardware store,
suffices for the whole rig with some to spare. To
insure good electrical connection, the wire is
soldered at every connection, which means that
the wire is soldered to the heads of the brass ma-
chine screws used for the key leads and the screen
end of L, before the screws are put in place. One
key lead, one end of Ry, the outer foil connections
on C; and Cj3, and the lead to Pin 1 of the power
plug are all connected to Pin 1 of the tube socket.
At the crystal socket, two adjacent pins (e.g., 1
and 8) are bonded together for the grid side of the
crystal and the next two pins (e.g., 2 and 3) are
bonded together for the cathode side. This per-
mits plugging the crystal into either Pins 8 and 2
or 1 and 3. The connection can be elaborated still
further by bonding Pins 4 and 5 with 8 and 1 and
tying 6 and 7 to 2 and 3, in which case the crystal
can be plugged in any way and it will make the
proper connection. '

The cathode coil, consisting of 5 turns of No. 18
bell wire, is wound on a 14-inch diameter form
and then removed and tied with string at & num-
ber of places. One might think that the coil
would fall apart when it is removed from the form,
but the wax on the insulation of the wire helps to
bond it until a few pieces of string have been
tied in place. The cathode coil is mounted by its
leads only but, being short, they offer adequate
support.

The plate and antenna coils are wound in a
simple fashion in vogue many years ago, but still
practical for anyone trying to save on coil forms.
Incidentally, the coils are mighty good elec-
trically, all showing Qs of over 300 when tested in
the lab, just in case anyone wants to scoff. They
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are wound by equally spacing seven nails on a 2~
inch diameter circle, driving the nails completely
through the board used so that the heads are
flush against the board. Small spikes can be used,
or nails of the ““8-penny’’ size will be satisfactory
if a thin board is used. One end of the wire is
secured to a nail and the wire is threaded over
alternate nails, so that the coil repeats itself
every two turns. When the required number of
turns have been made, the end of the wire is
wrapped around a nail and the coil tied together
with string at the seven cross-over points. The
result is an inexpensive coil having fair mechanical
properties and good electrical ones, and it is
difficult to build one any more cheaply. Soldering
lugs are soldered to the ends of the coil for ease
in changing bands, though this isn’t absolutely
necessary, as mentioned earlier.

The four wires coming out the side of the
chassis that go to the power plug are twisted to-
gether slightly and cabled with string to form a
neat cable, and the cable plug is simply the base
from an old glass octal-base tube that has out-
lived its usefulness and which one can chisel
from a serviceman or radio store. Break the tube
and chew out the glass from inside the base with
a pair of pliers, being careful not to break the
bakelite of the base. It will help in making con-
nection to the proper pins if a small drill, slightly
larger than the diameter of the No. 18 wire, is
run through the pins before the wires are inscrted
and soldered in place. A drill larger than No. 56
is satisfactory. :

Tuning

After checking the wiring, plug in a crystal and
connect the 7-Me. coil in place. Place the audio
tube from the receiver in the transmitter and plug
in the power cable, and connect a key to the clips
on the side of the transmitter., Set the tuning
condenser, Cy, at about 40 per cent meshed and
turn on the power to the receiver. When the tube
has had time to warm up — about 30 seconds —
close the key and touch a neon bulb to the plate
end of Ly. Or a small 10-watt electric lamp can be

(Continued on page 140)
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- Happening

THE REST OF 40 & 20!

On November 2d, nearly a month before the
target date that had been under contemplation
during the year, FCC restored to us the remaining
halves of our 40- and 20-meter bands. The ad-
ditional frequencies so released are available only
for Type Al emission (c.w. telegraphy) until
further notice. The band limits are now the Cairo
ones, 7000-7300 and 14,000-14,400 ke. The resto-
ration was made by means of Order No. 130-J,
which for convenience recapitulated all author-
ized frequencies and types of emission. No 'phone
ig authorized yet in the 7-Mec. band. The Class-A
’phone assignment in the 14-Me. band remains
14,200-14,300 ke. until further notice.

Canada took simultaneous and nearly identical
action, the only differences being that the 14-Mec.
’phone allocation there is 14,150-14,300 ke. Since
the releases to us required clearance by the Allied
powers, we assume, as we go to press, that the
restoration to amateurs is general throughout the
democratic nations.

This gratifying action puts us in possession of
all our “good” prewar frequencies except the
160-meter band, the fate of which remains in
grave doubt. Amateurs everywhere will hail with
delight the full recovery of our two best DX
bands. We think it was a rather special occur-
rence, as it involved the collaboration of many
persons and agencies. These being long-distance
bands employed by the Allied military forces,
joint action had to be arranged with the British.
On this side, Colonel O. K. Sadtler, S.C., was
designated by the Chief Signal Officer as liaison
officer between the Army, the Navy, FCC and
the League, and it was his untiring efforts in this
capacity that resulted in the release, particularly
in this anticipation of the original date. You
fellows would be well pleased with the philosophy
of the American military forces in this connec-

_tion; it was simply that these were amateur
bands, borrowed for a war, and the war was over,
so they should be returned now: it was that
simple. Again we were given extraordinary action
to facilitate the return, Many messages were ex-
changed with theater commanders around the
world to effect the clearance. When the U.S.
military released to IRAC, the latter committee
dealt with the matter within the hour by tele-
phone and turned over to FCC. The Commission,
consistent with its previous policies, lost no time
in lifting the restrictions, authorizing its Order
130-J within a few hours by circulation amongst
the Commissioners, rather than waiting until the
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the Month

following week’s formal meeting. Finally we
should mention that the President and the Sec-
retary of the League have maintained personal
contacts with this situation over the months
since V-J Day, and that having our spokesmen in
personal touch facilitated this early action.

There will be disappointment that the Com-
mission, in restoring the prewar bands, did not
simultaneously act on the League’s pending re-
quests for rearrangement of the ’phone assign-
ments. The latter matter is suffering some delay
and has not yet been decided by FCC. Primary
reason is the enactment by Congress of a new law,
effective in September, called the Administrative
Procedure Act, affecting the actions of all of the
Government’s regulatory agencies such as FCC.
Designed to protect the public from possible
arbitrary actions that would possess the power of
law, the act requires henceforth the advance pub-
lication of intended changes in technical regula-
tions, with a waiting period during which ag-
grieved parties may request an opportunity to
be heard before the issue is settled. Overload
had prevented FCC from dealing earlier with
the matter of 'phone assignments, and of course
it was felt that this should not be permitted to
delay the reopening of the bands to their full
widths for c.w. at least. We estimate that a
decision in the 'phone matters should come in
late January. W1AW will announce any further
changes in regulations.

To All VE Amateurs:

® The question of the division of our fre-
quency bands (when they have been re-
turned in full) between c.w. and teleph-
ony is one which merits the serious
consideration of all amateurs. In order
that the wishes of the Canadian ama-
teurs on this subject may be made
known to the authorities at Ottawa, it is
requested that each and every one of you
advise me — preferably by postal card —
of your views. After allowing sufficient
time for this canvas to be completed, the
results will be tabulated and forwarded
to our authorities for their consideration
before issuing our 1947/8 licenses.
ALEX REID, VE2BE
Canadian General Manager
240 Logan Avenue
St. Lambert 23, P. Q.

QST for



NOTICE TO READERS

¢ The Publishers regret that rising pro-
duction costs have made it necessary,
effective with last month’s issue, to
increase the newsstand price of QST to
35 cents a copy.

While there is no change in League
membership dues in the operating terri-
tory of the League (the United States
and Canada), the League regrets that
these rising production costs now make
it necessary to increase membership
dues in all other countries (including
subscription to QST) to 84 a year.

Incidentally, this issue of QST is the
greatest in number of pages —and also
number of copies printed —in our his-
tory. We grow!

WHAT BANDS AVAILABLE?

Below is a summary of the U. S. amateur bands
on which operation is permitted as of November
10th. Future changes will be announced by
WIAW broadecasts. Figures are megacycles. A@
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
modulation, both 'phone and telegraphy.

3.500- 40 —A1
3.850- 4.0 — A3, Class A only
7.000- 7.3 —Al
14.000- 144 —Al
14.200- 143 —A3, Class A only
27.185-  27.455 — A9, Al, A2, A3, A4, FM
280 - 207 —Al
285 - 207 —A3
200 - 207 —FM
500 - 540 —Al A2 A3, A4
525 - 540 —FM [band is only
1440 - 1480 —A@, Al, A2, A3, A4, FM; except
1440 - 146.5 within 50 mi. of Washington, Seattle and
235 - 240 —Afd,Al A2 A3, A4, FM  [Honolulu.

420°* -~ 430° —Ap, Al A2, A3, A4, A5 FM
1,215 -~ 1,205
2,300 - 2,450
3,300 - 3,500
5650 - 5,850 Af, A1, A2, A3, A4, A5, FM, Pulse
10,000 -10,500 :
21,000 -22,000
Allabove 30,000

* Peak ant