april, 1916
25 cents

35¢ In Canada

Compact 3-Band Transmitter
for C. W.

A New Idea: Band-Pass
28-Mc. Converter

A 144-Mc. M. O. P. A.
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UTC Linear Standard Transformers feature...
® True Hum Balancing Coil Structure ... maximum neu-
tralization of stray fields.

¢ Balanced Variable Impedance Line . . . permits highest
fidelity on every tap of a universal unit . . . no line reflections
or transverse couplings.

* Reversible Mounting ... permits above chassis or sub-
chassis wiring.

® Alloy Shields . .. maximum shielding from induction pickup,

® Multiple Coil, Semi-Toroidal Coil Structure . . . mini
distributed capacity and leakage reactance.

¢ Precision Winding . .. accuracy of winding .1%, perfect
balance of inductance and capacity; exact impedance
reflection.

® Hiperm-Alloy ... a sfoble, high permeability nickel-iron
core material.

® High Fldgmy‘. + . UTC Linear Standard Transformers are the
only audio units with a guaranteed uniform response of
a« 1.5DB from 20~20,000 cycles.

> a
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3 71000 23 37 103X X
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Typical Curve for LS Series

Type . Primary Secondary Maox.
No, Application Imped fmped Level
1s-10 tow Impedance mike, pick-up, 50, 125, 200, 250 60,000 ohms in two
or multiple line 1o grid. 333,500 ohms sections 4-15D8
15-10X  As above As above 5C,000 ohms 41408
1s.21 Single plate 1o push pull grids 8,000 1o 15,000 135,000 ohms; turn
ohma ratio 1.5:1 each side, 41408
Split Pri. and Sec,
15-30 Mixing, low impedonce mike, 30, 125, 200, 250 50, 125, 200, 250, +1708
pickup, or multiple line to 333, 500 ohms 333, 500 ohms
multiple line
15-30X  As above As above As above 4-1508
15.50 Single plate 1o multiple line 8,000 to 15,000 50, 125, 200, 250, <1708
ohms 333, 500 ohms
15.55 Push pull 2A3's, 6ASG's, 5,000 ohms plate 500, 333, 250, 200, -t-36 DB
300A's, 275A's, 6A3's to plote ond 3,000 125, 50, 30, 20, 15,
ohms plale lo plate  10,7.5, 5,25, 1.2
18.57 Some os above 5,000 ohms plote 30, 20,15,10,7.5, -} 36 DB

to plate ond 3,000 5, 2.5,1.2

ohms plate o plote

The above listing includes only a few of the many units
of the LS Serles. For complete listing — write for cotologue.

150 VARICK STREET

Relotive  Mox. unbal-
hum-pickup @nced DC in
reduction primory
~74DB SMA
~92 D8 SMA
~74 D8 O MA
~74DB SMA
~b2p8 IMA
~74 DB 1MA

NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N.Y,,

CABLES: “ARLAR"

List
Price

$20.90
$26.10

$19.70
$20.90
$26.10
$19.70

$23.20

$18.25




Conjured up in the crystal ball lies the answer to
your radio frequency insulation and industrial ceramic
problems. Consult with us on the possibilities of using
STEATITE... the material of the future ... TODAY.

Ceramic Trimmers

Division of GLOBE-UNION INC., Milwaukee Bulletin 695

%6 ):
PRODUCERS OF (ﬂ:) Bulletin 697 Tubular Ceramic Selector Switches’
Capacitors Bulletin 722

Ceramic High Voltage Capacitors Rulletins 630 and 586
Bulletin 814
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ONE KILOWATT PHONE

THE CLASS-C AMPLIFIER Y & LA
| D-C Plate Yoltage 2500 volts
| D-C Plate Current 400 ma.

D-C Screen Yoltage 400 volts |
_;D_-_CVS:rnn Current 52 ma.
_D-C Grid Voltage . -200 volts

D-C Grid Current L Bma.
_Plate Power Input __ 1000 watts
_Plate Power Output | 750 watts |

Driving Power 5.5 watts

THE MODULATOR Ein Pl s
| D-C Plate Yoltage 2500 volts
| Zero-Sig. D-C Plate Current 140 ma.
| Max-Sig. 0-C Plate Current | 400 ma.

D-C Grid VYoltage -80 volts |

D-C Screen Voltage ¥ 500 volts

D-C Screen Current o -2ma.

Peak A-F Grid Input Yoltage

(pergrid) | T4volk
| Load Impedance, Plate-to-Plate | 11,300 ohms
| Audio Power Output 500 watts

Driving Power 0]

Total Harmonic Dist. 1.6 %

A Kilowatt Phone or CW Rig for Every Amateur

Wartime developments in vacuum tubes put
“the kilowatt rig,” whether phone or CW,
within the reach of every amateur. These two
Eimac tetrodes are outstanding examples.

A pair of Eimac 4-125A’s will allow a full
kilowatt CW input at 2500 volts at all ama-
teur frequencies up to and including the 5-
meter band. The two 4-125A’s require a total
driving power of only 7.2 watts. Neutraliza-
tion is not necessary.

Amateurs who prefer a single tube in the
CW output amplifier will find the Eimac
4-250A to their liking. This new tube will
handle a kilowatt input at 3000 plate volts on
all amateur bands up to and including the 5-
meter band. At one kilowatt input the 4-250A

ONE KILOWATT CW
A pair of One Eimac
Eimac 4-125A's 4-250A
D-C Plate Yoltage 2500 volts 3000 volts
D-C Plate Current 400 ma. 333 ma.
D-C Screen Yoltage 350 volts 500 volts
D-C Screen Current 80 ma. 52 ma.
D-C Grid Yoltage 150 volts -200 volts
D-C Grid Current 24 ma. 23 ma.
Plate Power Input 1000 watts 1000 watts
Plate Power Output 750 watts 750 watts
Driving Power 7.2 watts 5.8 watts

requires a driving power of only 5.8 watts.
For the one-kilowatt phone transmitter the
combination of two 4-250A’s in the Class-C
stage and another pair of 4-250A’s in the
modulator offers the ultimate in economy of
r-f and audio driving equipment. At 2500
plate volts the one-kilowatt Class-C amplifier
requires a driving power of only 5.5 watts,
while the Class-AB1 modulator requires zero
driving power. The modulator may be driven
directly from a resistance-coupled speech
amplifier; no “driver” stage is necessary.

Today (Post-War) you can depend upon

Eimac for leadership just as you did yester-
day (Pre-War). Keep in touch with Eimac—
your inquiry incurs no obligation.

FOLLOW THE LEADERS TO

EITEL-McCULLOUGH, INC., 152 San Mateo Ave., San Bruno, Calif.
Plunts located at: San Bruno, California and Salt Lake City, Utah
Export Agents: Frazar & Hansen, 301 Clay S$t., San Francisco 11, Calif., U.S. A.
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erating News.

Maryland-Delaware-District
of Columbia W3CIZ

month (for preceding month) direct to the SCM,

TLANTIC DIVISION

"~ TEastern Pennsylvania W3IBES Jerry Mathis

Hermann E. Hobbs

West Indies (Cuba)

Section Communications Managers of the A.R.R.L. Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
the administrative official of ARRL elected by members in each
Section whose address is given below. Radio Club reports are also desired by SCMs for inclusion in QST. New ARRL Field
Organization appointments, with the exception of SEC, OES, EC, OBS, and OO are not at present being made. See Op-

623 Crescent Ave,
9701 Monroe St.
lever Sprmgs P. O,

Glenside Gardens
Llnden, Maryland

e ———

Southern New Jersey 3GC Ray Tomlinson 623 E. Brown St. Trenton
Western New York WS8UPH Charles I. Otero 4158 Ridge Road, West S, cncerport
Western Pennsylvania WS8NCJ Rosenberg 927 I‘,ast%&rd St. FF
CENTRAL DIVISION
Illinols WoONUX David E. Blake, I 4501 N. Malden St. Chncago 40
ndiana Gé) Herbert S. Brier 385 Johnson St. Gar:
Kentucky WSIEZ/9 Joseph P. Colvin 1653 Beechwood Ave, Lomsv‘lle 4
Michigan WSDPE Harold C. Bird D. 2, Box 228 ontiac 2
Ohio | WSMFP Carl F. Wiche 122 St, Albert St. St. Bernard 17
Wisconsin WORH Emil Felber, Jr. 1625 N. 18th St. Milwaukee S
— AKOTA DIVISION, _
North Dakota V. Barnett 406-17th Se. Bismarck
South Dakota WoOQVY P H Schultz 118 N. Yankton Ave. Pierre
Northern Minnesota WOFU?Z Armond D. Brattland 2802 S. Western Los Angeles, Calif.
| Southern Minnesota W9OMC Vernon G. Pribyl 560 Brown St. Hutchinson
DELTA DIVISION. .
Arkansas WSGED "Ed Beck 2503 Bishop St. Little Rock
1.ouigsiana SD Eugene H. Treadaway P. O. Box 44 LaPla&e
Mississippi WSHAV . W. Clement 524 Sannm St. Biloxi
Tennessee w4sp James B. Witt R.F.D. 6, Shady Dell Trail knox\ ille
HUDSON DIVISION.
Eastern New York W2HZL Erncst E. George 2044 Lexington Parkway Schencctady 8
N. V. C. & Long lsland* W2KDC Charles Ham, _l'K 151-06 84th Dri Jamaica, L.1., 2
Northern New Jersey wW2CQD Winficld G. Beck . 617 Spruce St. Roselle
: MIDWEST DIVISION, -
Towa WOPJR Leslic B.\'ennard 2712 Washington St. Burlington
Kansas WOAWD A. B. Unruh 1617 S. Seneca St. Wichita 12
Missouri W90QUD Mrs. Letha A. Dangerﬁcld 411 Moffctt Ave. Joplin
Nebraska W9FQB Arthur R. Gae 6105 N. 37 St. Omuha 11
NEW ENGLAND DIVISION,
Connecticut WIKQY Edmund R. Fraser 48 Willow St. West Haven 16
Maine WIAQIL G. C. Brown 379 No. Main St. Brewer
Eastern Massachusetts WIALP Frank L. Baker, Jr. 91 Atlantic St. North Quincy 71
Western Massachusetts WI1JAH William J. Barrett 239 Cu]umbia St. Adam
New Hampshire WIFT Mrs. Dorothy W. Evans P. O. Box 31 Comord
Rhode Island WIHRC Clayton C. Gordon 70 Columbia Ave., Gaspee Plateau, Providence §
Vermont WINLO Burtis W. Dean P. O. Box 81 Burlington
NORTHWESTERN DIVISION,
Alaska K7CBF August G. Hiebert ) Fairbanks
Idaho _ W7AVP Don D. Oberbillig P. O. Box 486 Boise
Montana WICPY Rex Roberts . Box 1088 Glendive
Oregon WIGN]J Carl Austin 1137 Federal Bend
washmgton W7FWD 0. U. Tatro 513 N. Central Olympia .
PACIFIC DIVISION. e -
Hawan KORLG Howard S. Simpson 2068 Wells St. Wailuku, Maui
Nev: W6CW N. Arthur Sowie x 2025 Reno
Nanta Clara Valley we6lUZ Earl F. Sanderson 600 Acacia Ave. San Bruno
East Bay W6TI Horace R. Greer 414 Fairmount Ave. Oakland 11
San Francisco W6RB William A. Ladley 200 Naylor St. San Francisco 12
I Sacramento Valley W6MD Vincent N. Feldhausen 113 South Quincy St. McCloud
Philippines KAIGR George L. Rickard Box 849 Manila
San Joaquin Valley Wo6PrsQ James F. Wakefield 1548 L St. Fresno
. ROANOKE DIVISION. .
North Carolina WICYB -W. J. Wortman c/0_Duke Power Co. Charlotte 1
South Carolina W4BQE/ANG Ted Ferguson 3422 Rosewood Drive Columbia 25
Virginia w3 Walter G;. Walker 217-51 St. Newport News
West Virginia - WSJM Donald B. Morris 303 Home St. Fairmont
. ROCKY MOUNTAIN' DIVISION. -
Colorado WovVGC H.F. 2743 Julian St. Denver 11
Utah-Wyoming W6LLH Victor Drabble 1024 Oak St. Ogden, Utah
__ SOUTHEASTERN DIVISION,
Alabama W4GBV Lawrence J. Smyth 808 Wmona Ave Montgomery
Eastern Florida wi4rp Robert B. Murphy 2 S.W. Grane]and Bivd. Miami 33
Western Florida WiMS Lt. Edward J. Collins 1215 N. 12th Ave. Pensacola
Georgia W4HYW Thomas M, Moss §70 Oak Drive Hapeville

(Puerto Rico-Virgin Islands)* K4KD Everatt Mayer P. O. Box 1061 San Juén 5,P.R.
* i} SOUTHWESTERN DIVISION.
Los Angeles W6QWZ Ben W. Onstenk 9631 3rd Ave. Inglcwood
Arizona* WOML, I Gladden Elliott P. O. Box 424 Tombstone
San Diego W6CH Ralph H. Culbertson 7172 Eads St. La Jolla
WEST GULF DIVISION
Northern Texas WSALA Jack T. Moore 4529 Fairway Ave. Dallas 4
Oklahoma WSAYL Ed Oldfield 2141 N.W. 35th St. Oklahoma City 6
Southern Texas 5]C James B. Rives 1721 kcntucky Ave. San Antonio 1
New Mexico WSHJF J. G. Hancock 110 S. E. Nevada St. Portales
MARITIME DIVISION.
Maritime VETIDQ A. M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO DIVISION . -
Ontario VE3EF Dr. Donald R. Gunn 1007 Lakeshore Road New Toronto, Ont.
| QUEBEC DIVISION )
Quebec VE2CO Lieutenant L. G. Morris 4114 Hingston Ave. Montreal 28, Que,
VANALTA DIVISION
Albe VE4GE C. S. Jamieson 581 W. Riverside Drive Drumbheller, Alta.
Brmsh Columbia VESDD C. O. 1. Sawyer 2634 West 31st Ave. Vancouver
A _ - _PRAIRIE DIVISION . e
Manitoba VE4AAW A. W, Morley 26 Lennox St, St. Vital
l Saskatchewan VE4SY Arthur Chesworth 1084 Redland Ave. Moose Jaw
— —— — —

*Officials appointed to act temporarily in the abscnce of a regular official.




MACHINED STEATITE
FOR INTRICATE CERAMIC DESIGNS

Original Award July 27, 1942
‘Second Award February 13, 1943
Third Award September 25, 1943
Fourth Award May 27, 1944
Ffith Award December 2, 1944

OR equipment which requires intricate or un- CERAMICS
usual Ceramic designs, we can furnish machined  ;or eiecrronic AND ELECTRICAL USES
ALSIMAG Steatite parts. Highly specialized equip-
ment of our own design, as well as conventional Quality to Highest
machine tools, is used for turning, threading, drill- Known Standards

ing, slotting and other machine operations. Large Production
A Facilities

'AMERICAN LAVA CORPORATION  gemarch and
CHATTANOOGA 5, TENNESSEE = Engineering

43RD YEAR OF CERAMIC LEADERSHIP Collaboration



INSULATED COMPOSITION

RESISTORS

Y2 Watt « 1 Watt « 2 Watt « £10% Tolerance

NOW ... OHMITE makes available to you three
Little Devils of exceptional ruggedness and stability!

Millions of these tiny molded fixed composition
resistors have been used in critical war equipment
and in the nation’s foremost laboratories. They meet
Joint Army-Navy Specification JAN-R-11, including
salt water immersion cycling and high humidity tests.
They can be used at their full wattage ratings at
70°C (158°F) ambient temperature. They dissipate
heat rapidly—have low noise level and low voltage
coefficient.

Ratings for maximum continuous RMS voltage
drop are high: 500 volts for the 1, watt unit—1000
volts for the 1 watt unit—3500 volts for the 2 watt

Resistance volue and wattage
- are marked on every unit for
quick identification.

Enlarged view

Meet Joint Army-Navy Specificalion JAN-R-11
AVAILABLE FROM STOCK IN STANDARD unit. Units have high insulation breakdown voltage..

RMA ]9% TOLERANCE VALUES . Little Devils are completely sealed and insulated by

TYPE SIZE RESISTANCE | MAXIMUM LsT their molded plastic construction. Leads are soft cop-
[LENGTH DIAM. | RANGE volrs PRICE per wire, hardened immediately adjacent to resistor

10 Ohms body—strongly anchored—and hot solder coated.

Vawar | %Y %’ to 500 13¢ Light, compact, easy to install. All units color
22 Meg. coded. Resistance value and wattage are marked on

10 Ohms " . . . . .
Ul every unit for quick identification. Available from
W %' Yo 22 ;:,9, 1000 17e stock in Standard RMA values from 10 ohms to 22
10 Ohms megohms. Order them now!
114,.% v
2 Wan | VA Hhe 22 'A:eg. 3s00 3¢ .Avazlable Only Tbrougb OHMITE sttrzbutors

OHMITE MANUFACTURING CO.
4863 FLOURNOY STREET, CHICAGO 44, U.S.A.

’6’62 wcth

@HMHTE

Send Now for
BULLETIN No. 127

Gives complete data and list
of RMA values. Includes di-
mensional drawings and
handy color code. Write for
it today!




RAYTHEON

BEAM AMPLIFIER
100 watts at 600 volts

Six Important Facts About
RK-4D32 and RK-4D22

o Over 100 watt output at 600 plate volts,

Low driving power requirements less
than 1.25 watts reqmred for full out-
put.

eHngh efliciency due to beam tetrode
construction,

o Full efficiency and no neutralization
up to 60 megacycles.

eRuggedxzed construction for moblle
and aircraft service.

@ 125 watts of undistorted audio output
can readily be obtained from a pair,

_ Of special interest is Raythcon’s newest cath.
ode type beam amplifier. Capable of deliver-

~ ing 100 watts output with only 600 volts on the
plate, this product of Raytheon research is of
ruggedized construction designed particularly
for ham use. It offers particular advantages
for making a low powered, low cost, 100 watt
band switch transmitter.

This new beam tetrode typifies Raytheon
advanced engineering and precision manufac-
ture. For any other tube application you may
have, there is a Raytheon tube engineered to
do that job, give you continuing satisfaction.

ACTUAL SIZE
RATINGS
FILAMENT RATINGS
RK-4D32 6.3 volts at 3.75 amps.
RK-4D22  25.2volisat .8 amps.or

12.6 volts at 1.6 amps,
MAXIMUM RATINGS CLASS C TELEGRAPHY

D.C. Plate Voltage . . . . « « 750 volts
D.C. Grid Voltage ... « «=200 volts
D.C. Screen Voltage . . . «+ 350volts
Plate Dissipation ... .. ... 50walts
Screen Dissipation ., . oo 12 watts

RAYTHEON

MANUFACTURING COMPANY

Ewcellerce ére Electionics

POWER TUBE DIVISION
WALTHAM, MASSACHUSETTS



- tion and experimentation, for the reiaymg of messages by -

Tin lcglslatlvc matters, and for the mamtenance of f;;gte -

“sale or rental of radio apparatus is eligible to membership

: ranks practically every worth-while amateur in the na-

. standard-bearer in amateur affairs.

‘Secretary at the administrative. headqua

. Vl.ce-PresLdent

. Treasumr.,,........'.

radlo, for the advancement of the radio art and of the

nalism and a high standard of conduct. .
It is an incorporated association without capital stock,
chartered under the laws. of Connecticut, Its affairs are;w
governed by a Board of Directors, elected every two years
by the general membership. The officers_are elected or
‘appointed by the Directors. The Leagune is noncommer-
cial and no one commercially engaged in the manufacture,

on its board. :
" “Of, by and for the amateur,” it numbers wnthm its,

tion and has a history of glorious achievement as the

Inqumes rcgardmg membershxp are sohclted A bona
fide interest in amateur radio is the only essential qualifi-
‘cation; ownership of a transmutmg station and knowledge
of the code are not prerequisite, although full voting mem-
bership is granted only to licensed amateurs. )

All general correspondence should be addressed to the
at West

Hartford, Connecticut.

Past Presidents
Hiram Percy Maxm, WIAW, 1914—1936
EUGENE C. Woommm' W8CMP 1936-1940

of ficers

President. .. ........... .Georce W, Barey, WIKH
Washmgton, D.C.

.Kenveru B, WARNER, WI1EH
West artford Connecncut .
Commumcauons Manager........F.E. HANDY, WIBDI
Weat Hartford, Connecticut__
Jeveviv.o.Davip ]
Wcst Hartford Connecucut

3

Gerwml Counsel.i . e e
1026 Woodwar ﬁmldmg, _Washmgtgu S D.C

Diroectors

President
GFOE]{E'GF W. BAILEY

Vice-I'resident

Canadian General Manager
. Q VE2BE

Alternate: 1.eonard W. Mltchell .......... VE3AZ
78 Raglan Ave., Toronto, Ont.

Atlantic Division
EDWARD G. RABER. . ... ...c.00uv.nn wW3z1
315 Beechwoud Ave,, Trenton 8, N. J.
Alternate: J Victor Brotherson. . W8BHN
1743 Ottawa Drive, Tirle, Pa.

Central Division
JOHN A. KIENER..........0o...... WBAVH
3462 Iidison Rd., Cleveland Helghta,
(‘levelxmd 21. Ohio
Alternate: Earl S, Nels w8
22551 Hadden Rd Euclid 17, Ohlo

Dakota Division

TOM E DAVIS. ..oiiiiei i ieasan, WIOVVA
915 W. Becker Ave Willmar, Mina,
Alternate: Hnrnld B.Love.............. WIZRT

Box 426, Mnndnn N. D.

Delta Division
GEORGE 8. ACTON.............c0us WSBMAM
Plaln Dealing, La.
Allemate Samuel H. Dowell . ........... WSERV
V57 Mlldred St.. Shrevepurt 15, La,

Hudson Division
ROBERT AKERIDGE KIRKMAN,...W2DSY
Werah Pl., R.F.DD. No. 1, Box 61, L.ong Branch, N.J.
Alternate: George Rulfts, jr.............. W2CJIY
48 Brookwold Drive, Manhasset, 1. I., N. Y.

Midwe csl Division
FLOYD E. NORWINE,JR............ WIOEFC
7405 Hiawatha Ave., Rlchmond Helghts 17, Mo.
Alternate: C. A.Colvin. . ........ ... ., WIVHR
¢, Omaha & Council Blufrg St, Rallway Co.,
Omaha 2, Nebr

Newe anland Division

PERCY C. NOBL
37 Broad St Westfield, Mass,

Alternate: Clayton C. Gordon, ..........

70 Columbla Ave., Wnrwlck R. L

Northiwcestern Di
KARL W. WEINGARTEN
3219 N. 24th St., Tacoma 7, Wash.
Auemute R.RexRoberts. .............. w7
110 W. Brennan St., Glendive, Mont.

l’aﬂfe Division

J. L. McC AR. we
66 Humllton Pl Oakland 12, Callf,

Alternate: Flbert J. Amarantes..........

675 Dale Ave., San Jose, Callf.

Roanoke Dirision
H. L. CAVENESS. ........ccoiuiuinn, W4DW
2607 Vanderblit Ave., Ralelgh, N. C.

Alternate: J. Frank Key
Rox 707, Buena. Vista, Va

Rocky Mountain Division
Acting Director

}{OWARD R MARKWELL . TFP
5 Monroe St., Denver 8, Colo.
Southeastern Division
WILLIAM C. SHELTON . ............ W4ASR
527 Revllo Blvd., I)nymnn Beach, Fla.
Alternate: Willlam P. Sides. . ........... W4AUP
Fleming Road, Muntgomery, Ala.
%ulhxrestern Division
JOHN E, BICKEL........ oo W6BKY
1834 E Wh ttler Blvd., Whittier, Callf.
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WAYLAND M. GROVES............. WSNW
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¢, Humble Pipe Line Cn Odessa, Texas

Allemate Jennings R. Poston. . ........... WS5AJ
ox 848, Curundu. Pnnumn Cunal Zone



“It Seems to Us..”

¢
3700-40001

8 WE START our monthly pecking for this
page it is that alleged lull in between the
two week-ends of the Band-Warming

Party. What a warming the 10-meter band has

been getting! Why, if anybody had ever told.

us that a band as generally punk as “10”
could be a squirming mass of signals from one
end to the other for a solid week-end —! And
then we have just recently put out the good
word that the shift to 50-54 Mec. becomes an
actuality, so that we can settle down to a
stable life in that band as gvell and give it a
good warming, too. But the bandwarmingest
and heartwarmingest. news for any ham since
V-J Day is the glad tidings that we're getting
back the major portion of the 80-meter band.
Dear old 80!

As probably every ama.teur in the United
States now knows, the military segvices have
agreed to relinquish the frequencies from 3700
to 4000 ke. in continental U.S.A. by March
31st, with certain nonexclusive exceptlons not
too lmportant to us, and FCC is expected to
put them at our disposal on April 1st. Canada is
expected to establish the same arrangement.
The whole 300 ke. will be open to c.w. work
and, as already provided by our regulations,
3900-1000 ke. will also be available for Class A
’phone work. It is early March as we write,
and all the details haven’t been arranged, so
we’ll hope you have been listening to the WIAW
bulletins for information on exact dates and
rules.

As we endeavor to show you each month in
QST, ARRL has been working ever since V-J
Day on this problem of getting back our bands.
It is a problem concerning the military. Some
of you seem to think that we should be turn-
ing the heat on FCC to give us back our bands,
but it isn’t an FCC question, fellows. The Com-
mission is more than willing, even eager, to
see us restored. During the emergency (which
still exists, as far as the law is concerned) the
military services took over countless commer-
cial channels as well as our amateur bands.
They are only gradually releasing them back to
FCC to reassign to their rightful holders. The

Commission administers the civilian radio serv-
ices but can do nothing in such cases as ours
until the military remove themselves and hand
back the frequencies. For months we have
been pointing out to the military people that
the amateurs of most of the small countries of
the world are back on the air on useful fre-
quencies, while we, who think we won the war,
have yet to taste the fruits of victory radio-
wise. Finally, late in February, there was a
conference at the Pentagon between ARRL
officers and representatives of all the military
services, under the aegis of the War Depart-
ment and with FCC representatives also pres-
ent. We want to tell you about it. You may be
wondering how we can show jubilance over
the return of a mere sixty per cent of only
one of our three useful bands. It is because
it is a beginning and we can now see the
rest. At that conference both we and the mili-
tary people got a good look at each others’
position and problems. For our part, we ex-
plained our needs, how we use our bands, and
our particular need to get going now on the
80 meter band, and to follow it up with the
rest soon. For their part, they showed us what
tliey had already done, what they had under-
way, and some of the particular problems that
bedevil them. Unhappily, the military men
who assign frequencies and who clear and re-
lease them are not the ones who determine
what circuits shall be maintained; that's a
matter of front-office policy. Circuit require-
ments are not coming down as fast as other
demobilization is proceeding, and planning is
handicapped by incomplete decisions on what
bases will be kept permanently. In addition to
returning amateur bands, the national interest
requires that the military also vacate the com-
mercial channels they have been occupying, a
job scheduled for completion this early sum-
mer and temporarily making things tighter

_ than ever. These are the things on the debit

side. On the plus side, we find that the military

have every appreciation of the value of ama-
teur radio and are eager to return our bands
as fast as their system will let them; that they
have already sent directives to the field con-
cerning the gradual clearance of our bands;



and that, working since late November, they
had already practically cleared 200 ke. of our
80-meter band.

We then got down to a realistic discussion
of what could be done about dates and bands.
Here is the way it stacks up: As to the 7- and
14-Me. bands, there are complexities of such
extent as to make it unlikely, as seen at this
date, that the bands can be returned to us in
their entirety before late this year, but pros-
peets are good for the release to us of a sub-
stantial portion of each band by midsummer.
On 3.5, similarly, it must be later in the year
before we get the whole band. But' with 200
ke. of this band already cleared it was deter-
mined, through the quite special collaboration
of the Army Air Forces, that with a little shar-
ing it would be possible to squeeze out another
adjoining 100 ke, in another month. And so it
was agreed that 3700-4000 should come back
to us the end of March or first of April —
assuming FCC willing, as of course it will be
— and that the services will do all they can to
clear the rest of the band quickly.

The military frequency situation is still so
tight that you will not be too surprised to know
that there are some temporary strings attached
to this return. The reopening at first will be
confined to continental United States, since
the services’ uses increase enormously as soon
as the territories and possessions are reached.
Consultations are going on now looking to ex-
tending the arrangement and it is hoped that
it will not be long before at least Hawaii is in-
cluded. The AAF has about half a dozen chan-
nels in this range for which replacement fre-
quencies are not yet available. They are willing
to take a chance on our interference, without
asking any restrictions on us, but the return to
us is possible only on the understanding that
they continue this shared use a short while.
Most of their stations are outside the United
States and all will be moved soon, probably
before midsummer. Finally, on behalf of Army
requirements for many low-powered stations,
it was agreed that they may possess a secondary
right to operate throughout these frequencies,
until the whole band is returned, on the condi-
tion of no interference to amateurs.

So there it is: a beginning, but an important
step, and with more coming. Meanwhile ARRL
stays on the job, works every way it can to
improve our position. We’ll continue to report
in QST but fast news on important develop-
ments is best got nightly from W1AW, and in
particular you’ll want to check on the official
opening of the band to amateurs by FCC. It
won’t be open to us until FCC says it is.

Let us give a caution about the expected
opening of 3900-1000 ke. for ’phone. This is a
so-called Class A band; it is not open to every
amateur except for c.w. It may be used for A3
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voice emission only under the twin conditions
that the station be licensed to a person whose
operator license is endorsed for Class A privi-
leges, and that it be operated and controlled
by a person so licensed. A Class A holder may
not magically endow a Class B (or C) man’s
station with the right to work ’phone in this
band, just by the honor of his presence; nor
may & Class B man operate 75-meter phone
in a Class A man’s station just because the
latter is so licensed. The holder of a B or C
ticket may speak over the mike, of course, but
he has no more rights to control ghe station or
sign it off than an unlicensed person has. Let's
keep straight on this.

We look forward with particular keenness to
the reéstablishment of clean, fast, reliable tele-
graphic communication at moderate distances,
accompanied by renewed ability to fulfill the re-
quirements of community responsibility. With
what “10”’ occasionally offers in the way of
DX, we shall have a little of everything and a
big improvement in our general position. It will
be good to be on a real c.w. band again. The
days of real sport are back. BCNU!

Flash!

First Postwar
Newt England Division Convention
Dennison Memorial Hall
Framingham, Mass.

Saturday, May 4th

e Registration opens 1 p.M. Technical talks
and gear demonstrations at 2 p.m. Hidden-
transmitter hunt, 2-meter band, 3 p.M.;
bring your own recciver. Banquet at 7
P.M., real Yankee cooking, long on feed and
prizes, short on speeches. Prizes, yes —
including several receivers. Big gang ex-
pected, with lots of displaced portable
hams. Ticket for everything, $4.75. If pur-
chased by mail before April 21st from
Chairman E. S. Parsons, W1BWJ, 29
Pitts St., Natick, Mass., ticket will carry
an extra prize coupon over those sold at

door.
BCNU!

FEEDBACK

In the circuit diagram of Fig. 1, page 14 of the
March issue, one side of the heater circuit is con-
nected to cathode. In each case, the heater con-
nection should be made to the chassis instead.
C13 should have a value of 500 uufd.

QST for




A Self-Contained 60-Watt CW.Transmitter

3.5, 7 and 14 Mc. in Two Stages

BY DONALD MIX, * WITS

e This article describes a compact two-
tube low-power transmitter for 3.5, 7
and 14 Mec. The power supply and an-
tenna tuner are included in the unit.
The rig will deliver a power output of
30 to 45 watts on all bands.

gadgets, a simple two-tube transmitter isn’t

an exciting subject for discussion. After all,
there just aren’t enough parts (at least there
shouldn’t be) to permit the imagination to stray
far from the conventional, particularly when it
comes to tube line-up. Yet it is doubtless true
that more hams who work the “bread-and-
butter” bands — 20, 40 and 80 — are interested
in gear of this class than in all other types put
together.

Before the war the now venerable 6L6 figured
prominently in the low-power transmitter field —
not because it was the best_tube for the purpose
but for the reason that, being a mass-produced b.c.
tube, it was cheap. However, in view of a series
of reductions in the price of the 807 within the

& Asaisfant Technical Editor, QST.

COMPARED with a 1-kw. rig with all the latest

past year or two, there seems to be no necesgity
for further use of the 6L6 in r.f. applications, even
at low plate voltages, for the 807 is a well-screened
tube designed for r.f. work, while the 6L6 is not.
When higher plate voltages are available the 807
will handle considerably more power without
sacrificing service life. While it is not particularly
well suited to v.h.f. work, it is 2 “natural” in a
low-power transmitter for the lower frequencies,
such as the unit shown in the photographs.

The Circuit

The circuit diagram is shown in Fig. 1. A
6V6GT Tri-tet oscillator drives an 807 output
stage directly with simple capacitive coupling.
Crystal blanks are inexpensive these days and
the new-type holders make it possible to mount
several crystals in a very small space. In this
instance any one of ten crystals may be selected
from the front of the panel by the crystal switch,
S1. Bands are changed by means of a system of

plug-in coils.

The oscillator circuit operates with either
3.5- or 7-Mec. crystals., In either case, oscillator
output may be obtained at the crystal fundamen-~
tal frequency or its second harmonic. While the
output stage may be used as a frequency doubler
with fair efficiency, this sort of operation is not

A two-stage low-
power transmitter for
three bands. To either
side of the milliamme-
ter are the oscillator
and amplifier plate
tuning controls. Along
the bottom are the
crystal switch, the
plate-voltage switch,
the meter switch, the
key jack and the an-
tenna-tuning control.
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C1, Cs —100-pfd. mica.

Cx — 100-pufd. mica (see text).

Cz2 — 50-upfd. vanable (Nauonal ST-50).

C: —20-pufd. mica (see text).

C3, C¢ — 150-upfd. variable (Natlonal ST-150).

Cs, Co, Cog — 0.01-fd. paper.

C7, C10 — 0.001-xfd. mica.

Cn — Filter output, 4-ufd., 1000-volt paper.

R; —200 ohms, 1 watt.

Rz — 50,000 ohms, 14 watt.

Rz — 40,000 ohms, 5 watts.

R4 —100-ma. meter shunt (see text).

Rs — 15,000 ohms, 1 watt.

Re — 50 ohms, }% watt.

R7 — 50 ohms, 1 watt.

RC.F —200-ma. meter shunt (see text).

Rg — 50,000 ohms, 25 watts.

R1io — 5,000 ohms, 25 watts.

Ls — 6-hy, 175 ma. filter choke.

Sy — Meter switch, 11-point tap switch, ceramic insu-
lation.

Sz — S.p.d.t. toggle.

Sz — Double-gang, 3-position rotary switch.

S¢—S.p.s.t. toggle.

RFC; — 2.5-mh. r.f. choke.

RFC2 — 11 turns No. 20, 5/16 inch diam., ¥{ inch long.

T1 — 600 volts each side of center, 200 ma.; 5 volts, 3
amp. (UTC S-41).

- T2 — 6.3 volts, 3 amp. (UTC S-SS)

recommended unless the unit is to be used as an
exciter for a following amphﬁer

Parallel plate feed is used in both stages to.

permit mounting the tuning condensers, C2 and
Cs, directly on the metal chassis without insula-
tion. The v.h.f. choke RFC, and the screen
resistor, R7, are necessary to suppress h.f. para-
sitic oscillations.

The s.p.d.t. toggle switch, S, makes it possible
either to key both stages simultaneously for
break-in work on the lower frequencies, or the

14

Fig. 1 — Circuit diagram of
the 3-band low-power transmit-
VR ter.

|

VR — Voltage-regulator tubes — VR150 and VR105 in
series to give 255 volts.
— Oscillator cathode
1A (3.5-Mc. crystals) — 14 turns No. 22 d.c.c., 1-inch
diam., 7§ inch long. 100-uufd. mica, Cs, connected in
parallel.
1B (7-Mc. crystals) — 10 turns No. 22 d.c.c., l-inch
diam., 7§ inch long.
Lg — Oscillator plate
2A (3.5 Mc.) — 80 turns No. 26 d.s.c., }4-inch diam.,
closewound, C. connected in parallel.
2B (7 Mec.) —40 turns No. 24 d.c.c., Y4-inch diam,,
closewound.
2C (14 Mec.) — 25 turns No. 18 d.c.c., ¥4-inch diam.,
134 inches long.
L3 — Amplifier plate
3A (3.5 Mc.) — 24 turns 134 inches diam., 13§ inches long
(B & W JEL-80 with 16 turns removed). 3-turn link.
3B (7 Mc.) — 18 turns 134 inches diam., 13{ inches long
(B & W JEL-40 with 4 turns removed). 3-turn link.
3C (14 Mc.) — 12 turns 14 inches diam., 2 inches long
(B & W JEL-20). 2-turn link.
— Antenna coil
4A (3.5 Mc.) — 30 turns 134 inches diam., 2 inches long,
3-turn variable link at center (B & W JVL-80 with 5
turns removed from each end).
4B (7 Mc.) — 24 turns 1% inches diam., 234 inches long,
3-turn link at center (B & W JVL-40).
4C (14 Mc.) — 14 turns 13 inches diam., 2}{ inches long,
3-turn link at center (B & W JVL-20).

output stage alone at 14-Mec. frequencies where
oscillator keying chirp may become noticeable.
The unit includes a link-coupled antenna tuner,
L4C4.

The self-contained power supply is built around
an inexpensive multiwinding transformer, T.
The separate filament transformer, T2, makes it
possible to cut off the plate voltage without
turning off the heaters of the tubes. A condenser-
input filter is used to boost the output voltage to
600 under load. Voltage for the plate of the oscil-
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lator and the screen of the 807 is kept from soar-
ing when the key is open by a pair of voltage-
regulator tubes. This operating voltage of 250 is
dropped to 150 volts for the screen of the 6V6GT
by the series resistor, Ra.

The milliammeter may be switched to read

oscillator plate current and 807 grid or plate
current by the double-gang switch, S3, which
connects the meter across the shunting resistors,
R4, Rs and Rc. Ry and Rr are adjusted to multiply
the 10-ma. basic meter-scale reading by 10 and

Looking into the amplifier end of the chassis. The 807
socket is spaced below the chassis to provide shielding
between the input and output sections. The coil in the
foreground is in the antenna tuner, while the one be-
hind it is the amplifier plate tank coil.

20, making the full-scale reading 100 and 200 ma.
respectively when checking plate currents, while
the resistance of Rs is sufficiently high to have
negligible effect upon the meter reading when
measuring the grid current of the amplifier.

Construction

The transmitter is built on a 10 by 14 by 3-inch
chassis which fits a standard 9 by 15 by 1034{-inch

cabinet. The r.f. section occupies the front half of

the chassis, while the power-supply components
are lined up at the rear. .

In a job of this sort, it will save time if all
details of the layout plan are worked out in
advance so that holes will not have to be drilled
or cut after the assembly is started. All tube and
coil sockets are submounted so that holes for
these must be cut. There are nine of these in all.
The cathode coil, L;, requires a 4-prong socket,
octals are needed for the 6V6GT, the oscillator
plate coil, Ly, the rectifier and the two VR tubes,
while L3 and L4 require 5-prong sockets. In
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spotting the mounting holes for these, care should
be taken to turn the sockets to the proper position
to make shortest leads possible.

The oscillator and amplifier groups are sep-
arated by a small bafle shield cut from shect
aluminum. It is 4 inches high and 5 inches long
and has a cutout in front for the meter. It is
spaced 8 inches in from the right-hand end of the
chassis. The line of ten Millen crystal sockets are
placed as close to the left-hand edge of the chassis
ag possible. Each of these requires two clearance
holes and a mounting-screw hole between.

Alongside the crystal row are the 6V6GT oscil-
lator tube and its cathode coil, Ly, followed by the
plate coil, Lg, and the oscillator tuning condenser,
Cs. The latter is mounted directly on the chassis
454 inches from the left-hand edge. The oscillator
grid and plate chokes are mounted underneath.

On the other side of the baflle shield are the
807 with its plate-circuit choke and blocking
condenser, (g, the output tank condenser and
coil, C3 and L3, and the antenna-coupler coil,
L4. The antenna tuning condenser, C', is mounted
under the chassis. The socket for the 807 is spaced
as far below the chassis level as possible, with-
out protruding from the bottom, by means of
brackets cut from strip metal. The purpose of
this is to provide a shield between the input and
output sections of the tube. A 17%-inch hole is
required to clear the tube envelope. C3 is mounted
directly on the chassis with its shaft 454 inches
from the right-hand end of the chassis to balance
the shaft of the oscillator plate tank condenser.

The antenna tuning condenser, Cs, must be

The oscillator section, showing the line of erystal sock-
23'6 él'i‘e cathode coil, the shielded plate coil and the
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Bottom view of the
low-power trangmitter,
showing the mounting
of the 807 socket at
the upper center and
the location of by-pass
condensers, resistors
and r.f. chokes. The
scparate filament trans-
former is fastencd to
the left-hand edge of
the chassis. The an-
tenna tuning condenser
is in the upper right-
hand corner, supported
on an aluminum angle
bracket which is in-
sulated from the chas-
sis by polystyrene
buttons.

insulated from the chassis. This is done by means
of an aluminum angle bracket and a pair of
polystyrene feed-through buttons. The condenser
is placed so that its shaft comes 1534 inches from
the end of the chassis to balance the shaft of the
crystal switch at the opposite end. The antenna
coil is mounted at right angles to Ls.

The meter switch, Ss, is mounted at the center
between the front edge of the chassis and the

_ bqttom part of the 807. The key jack and power
switch, Sy, are spaced equally to cither side of the
center of the front edge of the chassis.

The power-supply components are placed as
close as possible to the rear edge of the chassis,
with the transformer, T, at the left followed by
the rectifier and voltage-regulator tubes, the input
condenser, Cy, the filter choke, Ls, and the out-
put condenser. A large cutout is required for the
transformer terminals and if filter condensers
of the type shown are used, holes for the termi-
nals must be provided in addition to the mount-
ing-screw holes. The leads to the filter choke are
fed down through a grommet-lined hole next to
the choke. The key switch, Sz, and the antenna
terminals are mounted in the rear edge of the
chassis where the power cord also is brought in.

Underneath the chassis the power wiring is
done first, keeping it bunched and close to the
chassis wherever possible. The separate filament
transformer, T, is fastened to the left-hand end
of the chassis. By-pass condensers and r.f. chokes
should be placed close to the tube terminals to
which they coanect. The by-pass condensers
should be grounded to the chassis at the nearest
available point. The coupling and blocking con-
densers, Cy, Cs and Cjo, should be well spaced
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from the chassis. The same applies to all r.f.
wiring, which should also be kept short and
direct between points of connection. The length
of leads to resistors is not important. In some
cases it may be convenient to use fibre lug strips
as anchorages or supports for small resistors and
r.f. chokes.

The metershunts, R4, Rs and Re-r, are mounted
directly on the meter switch. R4, and Rc.r are
made from No. 30 magnet wire. Approximately 7
feet will be required for Rc-r and 14 feet for R4. Be-
fore the meter is mounted in the panel, it should
be connected in series with a 3-volt battery and a
variable resistance of about 500 ohms. A resistor
with a slider will serve the purpose if none other
is available. The resistance should be adjusted
until the meter reads full scale. When the shunt-
ing wire, cut to a length of two or three fect more
than that required, is connected across the meter
terminals, the reading will drop. The length of
the wire should be adjusted, bit by bit, until the
reading drops to 1 ma. for R4 and to 14 ma. for
R¢.p. The wire then may be wound on & small form
for compactness. A }s-watt resistor of 100 ohins
or more makes a good form and its resistance
does not affect the calibration of the shunt to any
practical degree. ‘

The link line between the output tank circuit
and the antenna tuner and the connections be-
tween the latter and the antenna terminals at the
rear should be made with rigid wire spaced well
away from the chassis and surrounding com-
ponents.

Coils :
The output and antenna tank coils, Lz and
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Ly, are of the B & W JEL and JVL series re-
spectively.

Some of these require pruning, as indicated in
the coil table, to provide the correct L/C ratio.
The antenna-tuner coil, L4, requires an extra
pair of contacts for the tap leads. Since a center
tap is not required, it may be cut free from the
‘base pin so that this pin may be used for one of
the tap contacts. The other tap contact is pro-
vided by drilling out the tubular rivet at one of
the ends of the base coil-supporting strip and
substituting a banana plug. A jack for this plug
then is mounted in the chassis close to the coil
socket by drilling out a pair of polystyrene but-
ton-type feed-through insulators to fit the jack
and setting them in the chassis.

The two cathode coils for L; are wound on
Millen 4-prong 1-inch forms. The one to be used
with 3.5-Mec. crystals requires a 100-pufd. mica

condenser, Cx, connected across it in addition to

C1. This condenser is mounted inside the form so
that it is connected in the circuit along with the
coil when the latter is plugged in.

The oscillator plate coils are wound on Millen
octal-base shielded plug-in forms. If the forms
are of the type with iron-core slugs, these should
be removed. The 3.5-Mc. .coil requires an extra
padding condenser, C,, of 20 pufd. This may be
a mica condenser soldered across the winding as
shown in the accompanying photograph.

COIL TABLE

Xtalf. Outputf. Ly La L3 Ly
3.5 Me. 3.5Me. 1A 24 3A 4A
3.5 Mc. 7 Me. 1A 2B 3B 4B
7 Me. 7 Me. 1B 2B 3B 4B
7 Me. 14Me. 1B 2C 3C 4C

Adjustment

Since the tuning of the cathode tank circuit
is fixed, only three circuits, including the antenna
circuit, nced adjustment. The coil table shows
which coils should be plugged in to obtain output
depending upon the crystal frequency and the
output frequency desired. For initial testing it is
well to use a combination giving output in the
3.5- or 7-Mec. band. Before turning on the power
supply, a key connected to a plug should be in-
serted in the key jack and the key switch, Sy,
should be thrown to the amplifier-keying side.
This will permit the oscillator to operate alone.
When the power plug is inserted, the heaters of
the tubes should warm up. The VR tubes should
glow as soon as the power switch, Sy, is closed. If
they do not, the resistance of Rio should be
reduced until they do.

With the high voltage applied and the meter
switched to the first position for oscillator plate
current, the meter should read between 35 and
50 ma. As Cj is adjusted, a point will be found
where the plate current dips to a minimum (be-
tween 10 ma. and 30 ma. depending upon the
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frequency) rising on either side. If Lg has been
made close to specifications, this resonance point
should be found with about 60 per cent of maxi-
mum capacitance in use at Cs for 3500 ke., 70 per
cent for 7000 ke. and 30 per cent for 14,000 ke. If
the plate circuit is tuned to a1 harmonic of the

. crystal frequency, the increase in current either

side of the minimum should be smooth. However,
if the plate circuit is tuned to the crystal frequency,
the plate current may jump suddenly to a high
value when it is tuned to the high-capacitance

The antenna coil requires the addition of an extra
contact which is provided by the banana plug. To the
right is the 3.5-Mec. oscillator plate coil with the mica
padding condenser connected across the winding.

side of the minimum plate-current point. This in-
dicates that the circuit has stopped oscillating.
Cy should be set sufficiently to the low-capacitance
side of the minimum to insure reliable starting
of the oscillator when the power is switched on or
when the amplifier is keyed.

The amplifier should be tuned up first with

" the antenna coil out of its socket. With the meter

switched to the second position where it reads
amplifier grid current, a reading of 3 to 9 ma.
should be obtained when the key is closed. If no
grid-current reading is obtained, it is probable
that the oscillator stopped when the key was
closed. In this case, the tuning of the oscillator
should be readjusted. In this instance, at least,
it has been found that best keying is obtained
when the oscillator plate circuit is detuned to the
low-capacity side of resonance to a point where
the oscillator plate current remains constant with
the key open and closed. This refers only to
amplifier keying when the oscillator plate circuit is
tunedto the crystal fundamental, of course. Read-
ings of 5 to 10 ma. or more should be obtained in all
cases. The key should not be held closed for periods
longer than necessary to obtain the reading, until
the amplifier plate circuit is tuned to resonance.

With the meter switch thrown to the last
position, where it reads amplifier plate current,
a reading of 100 ma. or more should be obtained.
As Cjg is turned through its range the plate cur-
rent should dip to 2 minimum of between 10 and
15 ma. With the L3 coils altered as indicated in
the coil table, resonance should occur at approxi-
mately 90 per cent for 3500 ke., 30 per cent for
7 Me. and 15 per cent for 14 Mec.

(Concluded on page 114)
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The NBS-ARRL Radio Observiﬁg Projects

And the WWV Observing Project

BY T. N. GAUTIER, JR.*

a series of three radio observing projects in

which the radio amateurs of the United
States cooperated with the National Bureau of
Standards in obtaining radio propagation data
urgently needed in work which the Bureau was
doing for the allied armed forces. The first two
projects, called the NBS-ARRL Projects I and II,
were organized under the joint auspices of the
National Bureau of Standards and the American
Radio Relay League, and most of the participat-
ing observers were ARRL members, The third
project, the WWYV Observing Project, was or-
ganized independently of the NBS-ARRL Proj-
ect, but a number of participants in the NBS-
ARRL Project became observers in the WWV
Project, after the termination of the NBS-ARRL
Project.

Heretofore, the projects were kept confidential
because of their military significance; now, how-
ever, the story may be told and tribute paid to
the radio amateurs of America and their or-
ganization, the American Radio Relay League.
They contributed to the war effort urgently-
needed data on radio propagation that could not
have been obtained in any other way.

Prewar readers of QST will recall the National
Bureau of Standards’ predictions of radio distance
ranges and skip distances which appeared quar-
terly in this magazine until January, 1942. These
predictions were based principally on long-dis-
tance radio reception observations and vertical-
incidence ionosphere measurements made at
Washington, D. C. In applications to actual radio
transmission problems, therefore, these predic-
tions were, in general, accurate only for transmis-
sion paths passing near Washington, D. C. A
much greater range and variety of data: were
needed for accurate predictions of world-wide
radio propagation conditions. When this country
began national defense preparations and accurate
world-wide predictions became a vital necessity,
the National Bureau of Standards undertook to
gather the required basic data.

In particular, accurate data were needed on the
distance ranges for reliable c.w. and radiotele-
phone communications on frequencies between
1500 and 30,000 kec. For this purpose a large
number of observations on radio stations at vari-
ous distances was required. Since experienced
radio amateurs had just the type of training
necessary for making such observations, toward

* National Bureau of Standards, Washington, D. C.
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JUNE 30, 1945, was the last day of the third of

® There arelots of undramatic but none-
theless important tasks connected with
winning a war. Here’s the story of one
that was made to order for the amateur;
one that it would have been difficult, if
not impossible, to organize expeditiously
and quietly without amateur radio and

ARRL.

the end of 1940 the American Radio Relay League
was called on for assistance. The response was
immediate and wholehearted. The entire facilities
of the ARRL organization, insofar as they were
available, were placed at the Bureau’s disposal.
The simplest way to get volunteer observers

. for such an observing project would have been

to run a suitable announcement in QST, but be-
cause of the confidential nature of the project it
was necessary to avoid all publicity and to recruit
participants privately by letter and personal in-
terview. In spite of this inconvenience, however,
a workable plan for enlisting the required ob-
servers and a suitable program of observations
were developed, with valuable assistance from the
ARRL Headquarters staff.

The plan for enlisting observers was as follows:
seventeen ARRL members, mostly Section Com-
munication Managers located in different parts of
the United States, were selected by the ARRL
Headquarters staff and invited to act us ““regional
coordinators.” Each coordinator then organized
an observing group of 20 or more amateurs in his
vicinity who were willing to put in two 2-hour
observing periods each week, one in the daytime
around noon, and one after dark. .

The program of obsecrvations was as follows:
for convenience, the frequency spectrum between
1.5 and 30 Mec. was divided into five bands, 1.5
to 4.5, 4.5 to 8.0, 8.0 to 14.5, 14.5 to 23.0, and
23.0 to 30.0 Mc. In each observing period each
observer took a single band, in accordance with
a schedule arranged by the coérdinator, and
tuned through the band, identifying as many sta-
tions as possible and recording the frequency, the
call sign, location, and ratings of the carrier in-
tensity and readability on 1 to 5 scales similar to
the standard QSA and QRK scales. Readabilities
of ’phone and c.w. stations were recorded sepa-
rately. The background noise intensity was also
rated and recorded. Afterward the distance and
direction of each station, as determined from
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maps and charts furnished by the Bureau, were
also recorded. The band assignments were rotated
every week so that each observer covered all ﬁve
bands every five weeks

Besides arranging observing schedules, other
duties of the codérdinator were to secure replace-
ments from time to time of observers who were
unable to report regularly; to distribute instruc-
tions, report forms, and other material furnished
by the National Bureau of Standards, and to col-
lect and forward the observers’ reports to the
Bureau.

Each observer was supplied with instructions
on observing and reporting the desired data,

maps, station lists, and information about the.

ionosphere. Penodlca]ly, bulletins describing the
progress of the work and suggesting ways for im-
proving the observations were issued by the
Bureau to all observers.

The NBS-ARRL Project I was officially begun
on July 1, 1941, with the following regional
coordinators:

Mrs. A. H. Dangerfield (Letha Allendorf),
W90UD Joplin, Mo.
Carl Austin, W7GNJ Bend, Oregon
Frank L. Baker, jr., WIALP
North Quincy, Mass.
M. L. Bender, WOYNQ  Spring Valley, Minn.
Horace E. Biddy, W5MN  San Antonio, Texas
Harold C. Bird, WSDPE Pontiac, Mich.
Oscar Cedarstrom, W4AXP
DeFuniak Springs, Fla.
Fred Chichester, WSPLA Sonyea, N. Y.
Ralph Click, W7MQM Los Angeles, Calif.
Carl C. Drumeller, WOEHC Pueblo, Colo.
W. A. Ladley, W6RBQ San Francisco, Calif.
Jerry Mathis, W3BES Philadelphia, Pa.
W. D. Tabler, W80XO Elkins, W. Va,
H. 8. Walling, W6PPO Fresno, Calif.
W. J. Wilkinson, Ws5DWW ‘Shreveport, La.
Louis A. Wollaeger, WOANA Wauwatosa, Wis.
W. J. Wortman, W4CYB Morganton, N. C.

Later on, some of the above were obliged to
resign as codrdinators. In October, 1941, Richard
E. Lake, W6BV, Fresno, Calif., succeeded H.S.

Walling. In November, 1941 C. H. Haas,

W6EAH, Glendale, Calif., succeeded Ralph Chck
and Orval Cunningham, WQKHQ, Towner, Colo.,
succeeded Carl Drumeller. In February, 1943,
Henry Gassman, W6SUM, Fresno, Calif., suc-
ceeded Richard Lake, and C. J. Nelson, WOKRB,
Cheyenne Wells, Colo., succeeded Orval Cun-
ningham.

After our country went to war, following the
Japanese attack on Pearl Harbor, the need for
radio propagation data became even more urgent
than before. Realizing this, and in spite of the
fact that many amateurs, including NBS-ARRL
observers, joined the Services or took other jobs
that prevented participation in the project, the
remaining observers redoubled their efforts and
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actually reported more observations per month
than before. Particular credit is due to these
amateurs in view of the fact that amateur trans-
mitters were no longer available for observation,
that the Armed Forces bought up many ama-
teurs’ receiving sets, that replacement parts be-
came scarce, and that everybody’s spare time was
cut to a minimum.

To keep their observing schedules, many ob-
servers had to do without sleep and use precious
hours on Sundays and days off, but they did it
gladly as a patriotic service without thought of
pay or recognition.

At the end of the second year, the NBS-ARRI.
Project I was brought to a close and the co-
ordinators and observers were invited to partici-
pate in another project, the NBS-ARRL Project
II. In the second project, instead of working in
only one of the five bands at each observing
period, each observer took the entire spectrum
up to 30,000 ke. but recorded only the highest
frequencies heard from stations located at dis-
tances greater than 2500 miles. These observa-
tions were used to check predictions of the maxi-
mum usable frequency for communication over
long distances.

In November, 1943, the observations were
further limited to the highest frequencies received
from stations in each of four zones, namely: (1)
Northwestern Europe, (2) Eastern South Amer-
ica, (3) Japan, and (4) Australia and New Zea-
land. Also, observations on stations in each zone
were confined to periods of the day when fre-
quencies above the maximum usable frequency
for the path to the observer were expected to be
in use in that zone, i.e., periods when the maxi-
mum usable frequency was low for the pa.th to the
observer but high for transmission paths in other
directions from the zone. Such periods could have
occurred on east-west transmission paths ap-
proximately between the times of sunrise at the
two ends of the path, if the observer was at the
western end, or approximately between the times
of sunset at the two ends of the path, if the ob-
server was at the eastern end.

By June 30, 1944, sufficient data had been
accumulated to give the necessary checks with
predictions, and the second project was termi-
nated. At that time observers located at distances
greater than 500 miles from Washington, D. C.,
were invited to participate in the WWV Ob-
serving Project which was then in operation.

The calls and names of all participants in the
NBS-ARRL Projects from July 1, 1941, to June
30, 1944, and the number of data sheets con-
tnbut,ed by each are listed below. On each data
sheet there were spaces for 25 observations, and
not all observers filled out every sheet, but in
general the number of sheets can be considered a
fair measure of the observer’s contribution.

Of those listed, 33 contributed 100 or more data
sheets. Four contributed more than 600 data
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sheets each! The leading contributor was Horace
E. Biddy, W5MN, coérdinator of the Texas
group, with the splendid total of 2030 data sheets!
The others were: S. B. Young, W9IICC, 939
sheets; Paul N. Brown, W8KWL, 749 sheets; and
K. M. Blaney, W6PIV, 634 sheets. Mr. Young
made most of his contributions as an independ-
ent observer. Mr. Biddy and Mr. Blaney also
participated in the WWYV Observing Project.

Of the various groups, the Massachusetts group
under Coérdinator Frank L. Baker, jr., W1ALP,
turned in the best performnance. They contributed
a total of 3303 data sheets. Other groups that
performed outstandingly were the Texas group
under Coordinator Horace Biddy, W5MN, the
Oregon group under Coérdinator Carl Austin,
W7GNJ, the West Virginia group under Coérdi-
nator W. D. Tabler, W80XO, the Pennsylvania

~ group under Coérdinator Jerry Mathis, W3BES,
and the California group under Codrdinator
W. A. Ladley, W6RBQ.

As an example of the results of the projects,
a comparison of observed and predicted data for
February, 1942, is presented in Fig. 1. Each dot
represents a station observed at a distance of
between 2500 and 2800 miles over great-circle
paths having midpoints between 35é and 50°
north latitude (96 per cent were between 35° and
45°). Most of the paths were between stations and
observers on the East and West coasts of the
United States. The frequency of the station ob-
served is plotted against the local time at the
midpoint of the path.

The curve marked ‘“ MUF” represents the pre-
dicted maximum usable frequency. The curves
marked “LUHF” represent the predicted lowest

20

Y 16

MIDPOINT

8 12 24

LOCAL TIME AT THE

useful high frequency for radiated powers of 10

kilowatts ’phone and 10 kilowatts. c.w., respec-
tively. Most of the stations observed were com-
mercial c.w. stations operating with about 10
kilowatts power.

Only 7 stations in all were observed at fre-
quencies definitely above the predicted MUF, and
very few at frequencies below the predicted
LUHF for 10 kilowatts c.w. The scarcity of ob-
servations above 19 Mec. in the middle of the day,
although the predlcted MUF is above 25 Me.
from 1000 to 1730, is attributable to the fact that
very few stations operated at frequencies above
19 Mec. Similarly, the small number of observa-
tions below 4 Mc. during the night hours is due
to the fact that relatively few identifiable stations
operated at frequencies between 1.5 and 4.0 Me.
For frequencies between 4 and 19 Me., however,
the predictions are in excellent agreement with
the observations.

The WWYV Observing Project

In December, 1943, a project involving ob-
servation of the National Bureau of Stundards’
standard-frequency broadcast station WWYV was
organized among a group of persons who had
requested the Bureau’s letter circular, “Methods
of Using Standard Frequencies Broadcast by
Radio,” and had expressed an interest in the
WWYV broadeasts.

WWYV has several advantages over most sta~-
tions for regular observations of radio propaga-
tion conditions. It is easily identified, and oper-
ates on four frequencies, 2.5, 5, 10 and 15 Me.,
either continuously or on fixed daily schedules.
It also maintains a constant radiated power on
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each frequency and uses omnidirectional an-
‘tennas. For these reasons observations on this
station are in many respects easier to interpret in
terms of radio propagation conditions than are
observations on miscellaneous stations.
Observers in this project were requested to
tune in on each of the four WWYV frequencies as
often as possible at approximately one-hour inter-
vals and to record ratings of the carrier intensity,
the background noise intensity, the readability of
each of the various modulations, and the rapidity
and depth of the fading. The observers were not
organized into groups as in the NBS-ARRL
Project; each observer received supplies directly
from and reported directly to the National Bureau
of Standards.
The names of participants in the WWV Ob-

serving Project and the number of data shects

contributed by each are listed below. Asterisks on
the left indicate those who were also observers
in the NBS-ARRL Project.

R. B. Murphy was the leading contributor with
527 data sheets. Others contributing more than
100 sheets were: Lt. Comdr. and Mrs. N. C.
DeWolfe who jointly contributed 252 sheets; Wm.
K. McKay, 170 sheets; Mrs. A. H. Dangerfield,
114 sheets; and Fred L. Schirk, 103 sheets. Mrs.
Dangerfield and Lt. Comdr. DeWolfe had also
participated in the NBS-ARRL Project.

An example of the results of the WWV Project
is given in Fig. 2. The predicted maximum usable
frequency (MUF) and lowest useful high fre-
quency (LUHF) for 10-kw. c.w. transmission via
the regular ionosphere layers (i.e., the I3, F; and

" E layers) are compared with average intensities

(QSA) of WWV on 5, 10, and 15 Me. received at
midday in April, 1944 at distances of 900, 1500,
and 2400 miles. The hexght of the b]a.ckened area
in each square is proportional to the average
QSA intensity rating; for example, the average
intensity was 4.1 on 15 Me. at 900 miles, 3.3 on
10 Mec. at 1500 miles, and zero on 5 Me. at 2400
miles.

If 2.0 be considered to correspond to the lowest
useful average intensity, the correspondence be-
tween the observed data and predictions is good
with the exception of the data on reception of
15 Mec. at 900 miles. According to the MUF pre-
diction, which is below 15 Mec. at 900 miles, 15
Mec. should have skipped on more than one-half
of the days at this distance, bringing the average
intensity down below 2.5. Consideration of ir-
regular propagation effects, such as those due to
sporadic-E layer reflections about which com-
paratively little is known at present, would im-
prove the agreement somewhat.

In conclusion, it is desired to thank all partici-
pants for their contribution toward the success
of these projects. They may feel justly proud that
their services were in direct support of our suc-
cessful war effort and helped to hasten the day of
victory for us and our allies. In addition, their
contribution has gone far to improve our general
scientific knowledge of radio wave propagation
and communication, from which we will all
benefit in the days to come.

Special acknowledgment and appreciation are
due to the ARRL Headquarters staff for their
thoughtful consideration and actions in behalf of
the program.
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Participants in the NBS-ARRL Projects and Number of Data Sheets

W!ACM J. A, Mulligan, Lawrence, Mass. 15
WIAKS, H. C. Shirley, Sa.lem Mass..
WIALP Frank L. Baker ir., N. Qumcy.
Mass (Coordmator) ...............
WIAR, L. C. Runey, Belmont, Mass.. 36
WIBB S. S. Perry,Wmthrop.Mass .15
WlBCF V. R. Brien, Attleboro, Mass.. 5
WIBDU B H. Chace Winthrop. Mass 223
WIFWS . C. MacDonald ir., Mrl-
ton, Mass.. 2
WIHéL G E. Sprague Qumcy,Mass 62
WIHWE, A. D. Conant, Danvers, Mass 363
WIIBF, R. G. Ling, Danvers, M
WIJFH Earl Martin, Lynn, Mass.. .... 18
WIJLK, H. M. French, N. Easton, Mass. 2
WIKTG, Beatrice S. Wertheimer, Cam-
brrdge Mass.,.....ooviiiiaaas 273
WIKWD, I. L. Shaw, Weymouth, Mass. 60
WILNE, H. F. Gardner, Hull, Mass.. .. 16
WILTP S. H. Bradish, Marblchead, %
WlLTT W. A. Barry, Lawrence, Mass.. 220
Wi1LVZ, A. T. Heyworth, Beverly,Masg 236
WILWH W. H. Daehler, Beverly, Mass. 109
WILZW, ‘W, H. Pitts. N. Quincy, Mags. 26
Wi MA , H. W. Taylor, Cochituate, 2
WIMAN R.L.Biggs, Marblehead, Mass. 152
MCQ,I. E. Sweet, Stowe, Vt........ 2
WIMDV Louise F. Bruya, Waltham,

W\I\IXMJE Alice G. Mornson Danvera.

2
WIMME, B. H. Rudderham, Hull, Mass. 13
WlMMM G. W.Bartlett, New Bedford,

ags.. 8

Mas 1
er\dMPP "Eunice Randall, Watertown, 30
WIMPT, Ed. Doberty, W. Quincy, Mass. 8
Wk{ QT J. E. Cabral, jr., New Bedford, 3

WlléwUB Wm. F. Lynch, Lawrence, .
WIMXJ, E. W.S lilivan, W. Lynno, Mass. 11
WINKW, Harold Ryall, Lynn, Mass.... 87
W1ZR. Edith E. Rotch, Nonquitt, Mass. 372

W2NOC, H. S. Schecht, Catskill, N. Y., 368

W3AGYV, R. C. Weise, Philadelphia, Pa.. 54
W3BES, Jerry Mathis, Philadelphia, Pa.
(Coordmator) ...................... 42
M, M. F. Wardell, Chegter,Pa... 15
W%EPU H.R. Pemberton Phxladelphla., a1
W3FED, W. C. Ellsworth, Flourtown, Pa. 186
W3FZA, D. R. Ripani, Phxladelp ia, T’a. [
W3GGC F. S. Crosland, Phlladelphla,

......................... 196
HF C. Algeo,ir.,Oreland, Pa... 15
W3HWO R.A. Wo ‘ley,'I‘rentou N.T.. 8
W3IXN, F. H, McEnanem, Narbﬂrth Pa. 284
W3JB, Wm. N. Wilson, Medla Pa...... 92
W4A%K Martin E. Mann, Fayetteville, 6
%imcﬁ """" Brightwell, ‘Ashevilie, .
W4AJT, C. W. Fields, Greensboro, N. C.
(see also W4HV: /A T 8

W4AXP, Oscar Cedarstrom, DeFuniak

Spnngs Fla. (Coordmator)
W YB, Wortman, Morganton,

N. C. (Coord nator)

W4DGU, N. B. Lee, Lattimore, N.C... 66
W4DNG, C.S. Oldham, Durham, N, C.. 7
W4DLX, J. C. Geaslen, 'Charlotte,N.C. 2
WgRQ, Hewitt Pcnton, Panama City,

W4HVZ, Mrs. C. W. Fields, Greensboro,

N. C. (contributed with W4AJT)
W4KB, J. T. Long, Niceville, Fla....... 4
W4NP W M. Speed, Durham,N C.. 27
W40C., Felix Whitaker, Durham, N. C
W4QK, Vernon Colley, Pensacola, Fla... 13

WSBHO, D. H. Calk, Houston, Texas, . 1
WSCEW A.F. W'mgate Shreveport La. 10
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Contributed by Each

W5DBN M. J. Chelkowski, San Antonio,

\'W. J. Wilkinson, Shrevepor,
La. (Cobrdinat or)
WSEPB, R. P. Thomas, M.D., San An-
tonio, "Texas. . ceer. B
WSFFD S. M. Ciark, Austin, Texas. 29
W%FGR Boyd Smcla.lr, }fempstead

W5FNA, Bill Case, San Antonio, Texas. 25
WSF NH C.R. Toler Kerrville, Texas.. 38
WSFXY R. R. Culmer, San Antomo.

Texa .
WSGLS G. N. Sha Houston Texas.. 15
W5GUW, John Bowden, ngsvﬂle Texas 37
W5GYP, Otto Uhrbrook, Edmburg,Texas 7
W SHHV Howard Leveque Lake Charles,

3
. W5HLK C. A. Perkins, Del Rio, Texas. i

WS5HSYV, C. H. Darnell, Laredo, Texas. .

W5HUB Mrs. W. B. Luclue, Corpus
Chrlstr Texas ...................... 5

WSHZN R. M

WSIG ,James McKenzie, Homer La.. 30
WSIKU, Billy Coates, Fort Stockton, |

Texa
WSIOP D. 8. Brobst, Shreveport, La.. 3
WSJGM G. W. Boynton. ngsvﬂle,

: WSJPC Norman Wehbtli, Kilgore, Texas 19

W5KEE, F. A. Rotramel, Kilgore, Texas 7

¢ W5SMN, H E Bxddy,San Antonio, Texas

(Coor or) 20!
WSWN, H. A Keys, Kinder, La........

W6ADH, E. L. Robberson, San Fran-
cmco.Ca ........................
Wg:‘leY E. 8. Grabam. San Francisco,
WBAVR, C. F. Yates, Aitadena, Calif.. 7
W6BGY, C. G. Cady, Oakland, Calif.. .. 2
WGBKY J.E. Bickel, Whittier, Calif... 2
W6BY, R. E Luke, Fresno, Calif." (Co-
ordinato 85
W%CI?{X N C. DeWoife, San ‘Carlos,

ali
W6CJA, C. Frunk, Tracy,Callf

WgCl\l’f S. C. Van Liew, Daly Clty,
alif. . . ccieeisie e

WeDSP M. "Ambrosch Glendale,
Cnlif. .......................

. 1
DWE, S . Kirkpatrick, Selma, Calif. 22
WSEAH H. Haas, Glendale, Calif.
(Coordmator .................. .
W6EIM, H. L. Messier, Glendale, Call
WGETI L H Nelgen, Burba.n.k Calif
D. Roe, Glendale Calif..
WS(;Jll:f'i' George Ewmg, San Bernard 8
W6HGM, J. R. Mitchell, Qakland, Callf 17
WGHHJ, 'W. G. Tuers, N. Hollywood, s
W6IAH, S. B. Hyde, Los Angeles, Cahf 268
WGIMA William Beck QOakland, Calif. 1
W6IYL, A, T. Adams, Merced Calif..
WK Q G. V. Thunen, Oakland, Cahf 19
W6LMD, H. J. Baliros, Arcata, Calif.. 8
W6LNN, L. F. Gardner, Frcnno Calif... 34
WGMMX R.F.Oppelt, 'Van Nuys Calif. 13
Wsll\:llg\’l Ralph Click, Los A_ugeles,
(Coordmator)
. Hansen, Acampo, Calif.. 3
WGMRP H E. Pedersen, Cutler, Calif.. 101
WGMh}"I‘ . V. Hartshorn Hollydale,

0,

Cali
WGPIV,K M.Blaney,Sacramento, Calif. 631

W6PPO, H. S. Walling, Fresno, Calif.

(Coordmator)
RQ, Calvin Maehl, N. Hollywood,

6 TF C. M. Sheets, Fresno Calif.. ..
WGQMF E. L. Sutherland, Redd g,

WGRYJ Pearle Stout, Sacramento, Calif. 15
W6SVM, Henry Gassman, Fresno, Calif. 33
W6SWJ, B. L. Wood, Glendale,Cahf .

WG’I‘DO J. Gilliam, Taft Calif,. ..
W6TZE, T. H. Gotisar, E. Orange, N.J. 10
W6ZF, R. G. Martin, Burlingame, Calif. 3

WT7AIE,R. W. Haynes, Portland,Oregon 18
W7ERA w.J. Manmng, Mllwaukce,

rego
7FI:§J P. N. Young, Portland; Oregon 5
W7TJZ, 7. A. Sax, Portland, Oregon 56
W"FNS VirﬁlCowcn Portland Oregon 28
W Weagant, Porcland Ore-

............................... 2
W7GLF. Joy Ustick, Klamsath Falls,

............................ 6

W7Gl§.l' Carl Austin, Bend, Oregon. . 3

W7GUP W L. Dudley,Medford Oregon 12
W"HDN . C. Wiedmaier, Portland,

W’IHIA H Gilbaugh, Portland, Oregon.
W7HKI, A. H. Gould, Portland, Oregon. 341
4

W7HLV, B. Penners Portland Orego
W7HMW R. Hg lena,

Oreg,
W’IHVX Robert Williams. Bend, Orcgon 59
rry Quum Klamath Falls,

. Pruess, St.

W7IJLa

143
B. Tompkins, Portland, Oregon 16
W7WH 0. R. Anderson, Portland Ore-
{1 322

W8BCL, A. S. Waterbury, Perry, N. Y..

W%&)FC 0. A. Hutcheson, Prmccton.
............................. 3

W8DOD, E. J. Grabb, Rochester, N. Y.. 15

WS8DPE, H. C. erd Pontiac, Mich.

(Coordmator)
WSEBR, C. W. Floring, Dewitt, N. Y.. 7
WBGBF. M. A Morgan, Fa.lrmont

W.
W8MC. W F.Bellor,Canandaigua, N. Y. 12
W8MCB, Elwood Ryan, Detroit, Mich,. 40
W8MIP . L. Wllha.ms, Cla.rkuburgh
W80X0 W. D. Tabler, Elking, W. Va.
(Coordmalor)
PK, E. Seiler, E. Bloomfield, N. Y. 12
W8PLA J.F. Chlchcater Sonyea, N. Y.
(Cobrdinator)
WSR%A Dr. G. T. Smith, Rochester,
.............................. 9
. W.L. Pettet, McGraw, N. Y. 57
WBRMR C. Shurtleff, Mt. Morris, N. Y. 204
W8SBV, J. P. Berry.Ehmra. N.Y. 64
W8TD‘;I C. B. Seibert, Morgantown,
WS8TEX, O. F. Bauer, Rochester, N. Y. 8
WBTWM Georfe Olsen, Rochester,N.Y. 1
Crabill, Martinsburg, s
WBUOW P.E. Hilliard, Bluefield, W. Va. 12
BUQR 'Kenneth Glass, Detroit, Mich.. 33
W8USX,E.R. McAunlan.Scro, LY.... 30
WSUXT W. B. Derrick, Eggercnvxlle. 17
6



WIAGO, R. H. Hoffinan, Hokah, Minn.. 15
W9ANA, L. A. Wollaeger, Wauwatosa,
Wis. (Co’rdinator)
WIBHY, A. E. Swanberg, St. Paul, Minn. 10
WQBVW H. C. Morrison, Hatﬁdd Mo.. 1
W9CDP, H. A. Miller, Sterlmg, Co]o 30
WICWI, Georﬁe Collier, Anoka, Minn.. . 61
WIDEI, ramer,St.Charles, Minn. 10
WQDWI G.C. Bowen Mllwaukee,Wl 12
WIEHC, C.C. Drumellcr, Pueblo, Colo.
(Coordinator)
WOFUZ, A. D. Brattland, Bemidji, Minn. 13
W9GBJ, C. L. Arundale, Sprm field, Mo. 2
W9 LE William Hornseth, Rochester,

WQGLG R. S. Burton, Rifle, Colo.. 55
WQGQO E J. Irving, Mllwaukee Wis.. 1

W9HCC, S. B. Young,Wayzats.an 939
W%{I‘I‘ H. T. Hanley, jr., Oz2k Knoll,
77

WQITW J. V. Cloud, Springfield, Mo. . 8

WJPS, Roman Hudzmskl Clucago L. 20
QKHQ Orval Cunnmgham. Towner,
Colo. (Codrdinator)................. 97

WIKRB, C. J. Nelson, Cheyenne Wells,
Colo. (Coordmator) ................. 7
W9ZWG, John Sterle, Duluth, Minn.. 1

W%&‘IRX Joseph Kircher, Ml]waukee.
16

Vlew, .......................... 133
WIOMN, C. F. Williams, Eckley. Colo.. 11
W90SX, H. G. Larson, Anoka inn.... 17

WQOUD Mrs. A H. Da.ngerﬁeld Butler.

WQPJM John Grigsby, Greeley, Colo.. 6
WQQMD Robort Morwood, Sprmgﬁ('ld

WQQYL A. P. Smith, Paoli, Colo.. .. . .. 1
WORH, E. R. Felber, Milwaukee, Wis.. .

W9RHM, John Figal, Walsenburz. Colo. 7
WORIL, M. B. Millett, St. Cloud, Minn. 44
WO9SBG, R. G. Neiheiscl, Boulder, Colo.. 25
WIVDY, R.C.Schmidt, Milwaukee, Wis. 1
WOVIB, H. W. Koch, Milwaukee, Wis... 5
WIWFK, W. C. Cowherd, Monett, Mo.. 5
W9WIS, J. E. Lovan, Buffalo, Mo... ... 87

WQYNQ, L. Bender, Spring Valley,
(Coordmstor) ................ 61
WQYPN Willard Nelaon, Minneapolis,

WQZWG John Sterle. Duluth, Minn.. 1

Observers Without Calls

Charles M. Buxton, Arlington, Mass.. .. 113
Bob Coker, Hollywood. Calif...,....... 2
Dr. Earl Dawson, Los Angeles, Calif.. . 1
W.R. Faneu.Bala-Cynwyd Pa........ 51

Edgar Foster, Los An felcs Calif.."o ] 6
Calvin R. Graf, San Antonio, Texas. . 40
W.T. Langan, Lynn, Mass.. 9
C.'S. Martell, Arcadia, Calif. 7

Scott Merwm Bend, Oregon
Harold Ohaman Lo# Angeles, ‘Ca
Roger A. Pollock‘Salem Mass.

'm. M. Potts, Boron, Calif.. 21
Imn Shapnro,E Lynn, Mass.. 14
Bill Ward, Loa Angeles, Calif.. 22
Marshall Weuel Los Anzelea (‘allf 3
J.V. Wood Santa Barbara, Calif. .. ... 137

Participants in the WWV Observing Project and Number of Data

*Anderson, O. R., W7WH, Portla.nd
Oregon .
Bellber, Jul
Bergman, W F .

*Bi d

WONNQ, Chlcago m' 56
, W5MN, San Antonio,

Connally,J R.,Seattle, Wash,.........
'Dangerﬁeld Mrs. A. H W90UD, But-
‘DeWolfe. Lt. Comdr. N. C., W6CBX,
San Carlos, Calif.. . ................ 172
DeWolfe, Mrs. N. C., San Carlos, Calif.. 80
Engst,rom, Warren C., Minnea olm Minn. 3
Flottman, Richard, Chanute, Kansas. ... 3

Sheets Contributed By Each

*Gould, A. H., W7HKI, Ocean Park,

Wash. , .
Hall, W. H., Norman, Okla
Hardison, Jerry A., W4HQM, Humboldt,

T
Horne, G. D Seattle, Wash.. ........ 19
Humphrii . K., Winnetka, Ill.. 3
Jackson ack Kansas Clty,Mo . Bi
1
4
2

Kaiger, t}lenn Minneapolis, Minn.. ... ..
Kullberg, JohnE Laramie, Wyo.......
Laper, harles A., Greenville, Mich. .
Mathews, L. E., Denver Colo.

M%Kfa ‘W, WGCMZ Alamcda.
*Merwin, Scott, Bend, Oregon.........
Murphy,R B., W4IP Miami, Fla......

Nichols, J. J., W7AMG, Seattle, Wash... 3
Phillips, Don, 4shdown, Ark. .
Reider, L., WQII]S Sterling, Colo..
Rottering. 'Rev. A. F., WOIWS, Mclnson,
Kansas.... ....cooovviiininniniiin,
Ryan, Albert H., Seattle, Wash..
Schlrk, Fred L., Denver Colo..
Severson, Myron aneapolla Minn. . 60
Stearns, Gordon, Chester De ot, Vt..
Sutton, dem Juneau Alaska, ........
Updegraf, Vern L., W7IJS Portland,
OFegON ...\ \ v veesereeannnannn
W‘%xam};s. G. T., WZEPT, Bremerton,
Williams, S. B., Flint, Mich
Wilson, CharleaL Kansas City, Mo.... 59

(Asterisks on the left indicate those who also participated in the NBS-ARRL Project.)

Me-Stravsas

E. M. Tingley, of Oak Park, Illinois (father of
WIQFZ), contributes these excerpts from his
article in School Science and Mathematics on cor-
recting watch time by vibrations:

“A good watch may be made to run faster or
slower by balancing it, face horizontal, on a bit
of rubber about 1/382-inch thick cut from a live
elastic rubber band.

‘“A button of rubber 1/8-inch round or square
will cause the watch to gain ten to twenty sec-
onds overnight or in about ten hours. It may re-
quire several attempts to balance the watch hori-
zontally on such a small button. The guard or
chain must be removed. The oscillations or
shimmy of the whole watch due to the reactions
of its balance wheel should be plainly visible.

‘“ A similar rubber support about 3{ ¢-inch square
will cause the watch to lose about six seconds in
ten hours.

“Tt is interesting to view very small oscillations
with a microscope using a magnification of 30 to
60 diameters. Place the watch with its rubber
support on a glass slide for convenience in center-
ing it on the microscope stage and use the fine
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scratches on the pendant as targets. Also watch
oscillations may be projected greatly magnified
on a screen with the familiar laboratory mirror
and lamp.

“Using the cut-and-try method with rubber
supports, a good watch may be maintained within
ten seconds of correct time indefinitely by repeat-
ing the correcting operations occasionally as re-
quired, without opening the case.

“All the above applies to a 16-size lever set
watch of railway quality. It is probable that like
performances may be obtained with 12- or 18-size
watches by trial, but probably not with very
small watches.

“Tt is best to regulate a watch to run fast then
slow it by vibrations as required. Artgum cut
capstan-shape and half an inch high is a good
vibrator and is not so easily lost as a bit of rubber
band.”

Mr. Tingley stated in his letter that his watch,
regulated by vibrations, had not been opened,
regulated or adjusted in-the past year and during
this period it had seldom been more than. ten
seconds from WWV time.
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Stabilizing the 144-Mc. Transmitter

Simple M.O.P.A. Combinations to Reduce Unwanted
Frequency Modulation

BY GEORGE GRAMMER, * W1DF

HEN THE amateur population in a band

becomes too dense for comfort there is only

one way to make more room, and that is to
narrow down the bandwidth occupied by the
transmitter and to increase receiver selectivity
accordingly. When occupancy is relatively light it
is possible to tolerate such things as unnecessarily-
broad signals simply because there are too few
stations to cause much interference, but this care-
free condition is only temporary; eventually there
comes pressure for the increased transmitter sta-
bility that makes the use of receiver selectivity
possible. This pressure is now beginning to be
felt, in many parts of the country, on the 144-Me.
band.

At its root, of course, is the need for the
‘“‘greatest good for the greatest number.” But
there is another side to frequency stabilization
that too often is overlooked. Besides helping the
other fellow, any steps taken to increase fre-
quency stability are decidedly in the direction of
enlightened self-interest. The reason is that the
transmitter becomes a much more effective piece
of equipment when it is stabilized. And it is not
too hard to make out a good case for it from the
very practical dollars-and-cents angle.

Any amateur who lives in a region where there
is appreciable 144-Mec. activity eventually is go-

#* Technical Editor.

ing to do something about improving receiver
selectivity if he intends to continue operating in
the band. A simple superregen receiver is pretty
vulnerable when the fellow a few blocks away
opens up, so a better receiver is built — with the
immediate result that many of the signals that
before were perfectly receivable now become diffi-
cult, if not impossible, to copy. The reason is sim-~
ple — the badly-wobbulated signals are swinging
over so wide a frequency range that they cannot
be accommodated by the receiver pass-band.
The trouble is not just that the receiver utilizes
only a fraction of the energy picked up by the an-
tenna, although that is an important factor in
reducing the signal strength. An even more pro-
nounced difficulty results from the fact that the
average frequency under modulation is not the
same as the frequency of the unmodulated car-
rier. On a simple superhet of the type using a
supcrregenerative second detector, for example,
the modulation will be found on a different spot
on the dial from that at which the unmodulated
carrier is tuned in. We have frequently observed
signals that had sufficient carrier strength to pro-
duce adequate quieting of the superregen hiss for
good communication — yet the modulated signal
would be practically unreadable because it was
necessary to tune well off into the hiss to find the
voice. Under such conditions a stable signal will

¢

This threc-stage
114-Mec. transmitter,
using a 6C4 oscillator,
6C1 buffer and 815
final amplifier, devel-
ops about 40 watts of
r.f. output and is suffi-
ciently free from fre-
quency-modulationef-
fects to be easily read-
able on a receiver
having a 456-ke. i.f.
with normal communi-
cations-recciver selec-
tivity. The oscillator
and buffer are built as
a unit on the folded
aluminum charsis at
the right.

¢
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get through when a wobbulated one having many
times the power will not. Scattering energy all
over the band doesn’t pay off in QSOs.

The superregenerative superhet does not repre-
sent a very high order of selectivity, despite the
fact that it is too high for many of the badly-
wobbulated signals. The situation becomes worse
with straight supers, even those with broad i.f.’s.
When the frequency of the signal wobbles into
and out of the receiver pass-band the quality of
the signal depreciates along with its strength —
frequently to the point where it cannot be under-
stood at all. Increasing power is no cure under
such conditions; the only thing that helps is to
stabilize the transmitter.

Oscillators vs. Amplifiers

All this is well known to anyone who has used a
144-Mec. receiver having any pretense at sclectiv-
ity. A point that has received less attention has
to do with transmitter economics. To illustrate
the case, let us assume that the tube used has a
plate dissipation rating of 20 watts. If it is used as
an oscillator, even with a circuit adjusted for the
most output and without regard to frequency
stability, the chances are that the efficiency will
not exceed 40 percent — most of those we have
seen do not reach that figure. If the tube ratings
are to be given any consideration this means that
20 watts represents 60 percent of the power going
into the plate, so the input will be 33 watts and
the output about 13 watts. If the same oscillator
is stabilized by the use of a high-C tank circuit the
overall efficiency will drop to perhaps 20 percent,
bringing the input down to 25 watts and the out-
put to 5 watts. Nevertheless, the benefits of stabi-
lization will more than overcome the 4-db. drop
in carrier strength because the effective power at
the receiver will be greater in terms of readability
and signal-to-noise ratio. }

On the other hand if the same 20-watt tube is
used as an amplifier, it is not too difficult to ob-
tain a plate efficiency of the order of 60 percent,
which permits us to use an input of 50 watts to
obtain a carrier power of 30 watts. This is an in-
crease of nearly 4 db. over the frequently-useless
wobbulated oscillator and almost 8 db. over the
stabilized oscillator — with still greater stability,
incidentally. Or, to put it another way, the
separately-driven amplifier gives the same power
output as a wobbulated oscillator using a tube
having'a plate rating of almost 50 watts and run-
ning at an input of nearly 80 watts, and also the
same as a stabilized oscillator using a 120-watt
tube operating with 150 watts input. When the

modulator requirements for the various cases are -

considered it begins to look as though a modu-
lated oscillator is a pretty expensive item, on the
basis of watts output per dollar of investment.
There is still another point — minor, perhaps,
and certainly no factor in the planning of the
average oscillator transmitter. An oscillator
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cannot be modulated 100 percent without con-

siderable distortion, for the simple reason that it

does not continue to oscillate all the way down to
zero plate voltage. Depending upon the particular
set-up, the tube usually quits when the plate
voltage gets into the 50- to 100-volt region. This
may represent anywhere from 10 to 20 percent of

" the plate voltage, and even though the modula-

tion percentage is reduced correspondingly the
modulation is not likely to be linear. Common
practice seems to be to swing it as much as pos-
sible and let the overmodulation sidebands fall
where they may. It must be admitted that these
sidebands do not matter very much in view of the
frequency modulation, which usually masks other
effects completely. Nevertheless, it is a point to
keep in mind against the time when the denizens
of 144 Mec. become quality conscious — which
will happen just as quickly as the superregen re-
ceiver passes out of the picture.

M.O.P.A. Considerations

The ideal answer to the question of stabiliza-
tion is the use of crystal control. It has the disad-
vantage, however, that 144 Mec. is a long way
from the nearest practicable crystal frequency
and is entering a region where frequency multi-
plication with ordinary small tubes is not too
efficient; in terms of number of stages vs. power
output, crystal control works out best in higher-
power transmitters. While it is by no means ruled
out for low-power sets, it seems worth while to
look into the possibility of securing a satisfactory
degree of stabilization by simpler methods. The
obvious approach is an m.o.p.a. of some sort.

In considering the question of possible tube
combinations, the choice of a double beam tet~
rode, as typified by the 815 or the various forms
of the 829, seems most logical in view of the low
driving-power requirements. The 815, at least, is
not an expensive tube; the 829, while higher in
price, seems to be pretty widely distributed
among amateurs as a result of its extensive use
during the war and, too, it is appearing in surplus-
disposal stocks at prices that often are attractive.
Either type of tube can be driven with less than a
watt of r.f., according to published ratings —
which, even with the usual allowances for unpre-
dictable losses plus provision for a reasonable re-
serve of power, means that only a small amount of
driving power is necded.

In the preliminary experimental attempts at
getting an m.o.p.a. into operation it was hoped
that a high-C oscillator using a garden-variety
receiving tube could be adapted to the purpose,
gince low cost was part of the objective. These
hopes were not entirely realized. The 6V6GT,
which had proved to be a pretty fair performer at
112 Mec.,! failed to give the hoped-for output at
144 Me.; evidently its frequency limit was being

1 Grammer, “A 112-Mec. Emergency Transmitter,” QST,
December, 1941,
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A rear view of the
m.o.p.a. transmitter,
showing the circuit
construction.

¢

approached. Other small tubes such as the 6J5
and the 7C5 proved to be cqually disappointing,
none being capable of delivering enough excita-
tion for an 815 running at rated input. The 6C4
did prove to be capable of doing the job, but just
about; the trouble was that it was necessary to
couple so tightly between the oscillator and the
amplifier grid circuit that modulating the ampli-
fier caused considerable reaction on the oscillator
frequency. Compared with the ordinary low-C
modulated oscillator the stability was considerably
improved, but did not differ greatly from that
which could be obtained by using a high-C modu-
lated oscillator. The amplifier efficiency, of course,
was much higher thun would have been obtain-
able with the same tube operated as an oscillator,
so on the whole the combination was not too un-
attractive. However, it is possible to do better.

There are two methods of approach to the
question of reducing reaction on the oscillator.
One is to use an oscillator having several times
the necessary power output and thereby make it
possible to use loose coupling between the oscilla-
tor and amplifier. The other is to use a buffer
stage between the oscillator and amplifier. From
our experience, the first requires an oscillator us-
ing something larger than a receiving tube if the
hoped-for improvement in stability is to be real-
ized; a small v.h.f. transmitting tube — the
HY75 is an example — seems to be indicated.
With the second method it is possible to usc the
inexpensive 6C4 and not only drive an 815 ade-
quately but also to attain a degree of stabilization
demonstrably superior to that possible with the
simple two-stage m.o.p.a. The buffer stage is
actually not as much of a complication as might
be thought.

The three-stage transmitter shown in the
photographs represents a design arrived at after
trials of a number of component arrangements.
Among other things, a linear tank circuit was
tried for the amplifier plate and proved to have no
advantages over the more convenicently-tuned
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coil-condenser combination. The oscillator tank
circuit, while containing a reasonable amount of
capacity, is by no means as high-C as it is possible
to make it. It is, however, sufficient for the pur-
pose because the 6C4 takes relatively low plate
current and thus can be stabilized with a tank
L/C ratio which might scem high for a tube tak-
ing two or three times the plate current at the
same plate voltage. In addition, there is the fact
that the sort of stability we want in an m.o.p.a. is
not necessarily influenced by the same factors
that operate in the case of a modulated oscillator.
It is not really necessary, for example, to stabilize
the oscillator against changes in plate voltage,
because the plate voltage is expected to be con-
stant whether or not the amplifier is modulated.
On the other hand, the oscillator should be made
to be as independent as possible of changes in
loading, and should not have serious frequency
drift.

The frequency stability obtainable with this
transmitter, although not as good as would be
expected with crystal control, is more than ade-
quate for present-day operation on 144 Mec. The
total frequency change is about 30 kilocycles
when the amplifier plate (and screen) voltage is
varied from zero to 800 volts, twice the plate
voltage under unmodulated conditions. Most of
this change occurs in the region below 400 volts,
the frequency being practically unaffected when
the voltage is increased above 400. A plate-
voltage test of this sort is frequently not too rep-
resentative of actual operation under modulation,
since the test is necessarily made at a very slow
rate and heating effects not typical of modulated
operation have a chance to show up.

It is perhaps more indicative of the actual per-
formance of the transmitter to say that the signal
is easily receivable on a regular communications
receiver having a 456-ke. if., when used with a
144-Mec. converter. Some distortion is obviously
present with the receiver i.f. in the “sharp” posi-
tion (bandwidth about 10 ke. at 10 times down)
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+400 +400

10

C; — 3-30-upfd. trimmer.

Cz, Cg, Ci1, Ciz — 500-uufd.
midget mica.

C3s, Cs — 50-pufd. midget mica.

C4 — Oscillator tuning; see text
(Eardwell ER-14-BF/

C7 — Buffer neutralizing; see

Li —2 turns No. 12; inside
diameter 9{g inch, length
1 inch; plate-supply tap
at center.

L2 —2 turns No. 14; inside
diameter }4 inch; turns
spaced wire diameter.

Ls—4 turns No. 14; inside

Fig. 1 — Circuit
diagram of the three-
stage 144-Mc. m.o.p.a.
transmitter.

I, —2 turns No. 12; inside
diameter 1 inch, length
1 inch; plate-supply tap
at center.

Lo —2 turns No. 12; inside
diameter 3{ inch.

Ri1 — 20,000 ohms, }4 watt.

Rz — 25,000 ohms, 34 watt.

text.
Cs, Ci2 — Buffer and amplifier
tuning; see text (Card-

Co, Cio — Amplifier neutraliz-
ing (see text).
Ci4 — 100-upfd., 2500 volts.

but not enough to affect intelligibility. This dis-
tortion is entirely absent with the receiver i.f. in
the “broad” position (bandwidth 20 ke. at 10
times down), indicating that practically all of the
sidebands are contained within a 20-ke. channel.
On v.h.f. superhets using intermediate frequen-
cies of 5 Mec. or more there is of course not the
slightest difficulty in accepting the entire signal.
The average-frequency shift under modulation
that is so apparent with modulated oscillators is
noticeable by its absence.

On the watts-per-dollar side of the ledger, the
power output appears to be approximately 40
watts as judged by the fact that a 40-watt lamp
can be lighted to about normal brilliancy. This is
with the rated plate input of 150 ma. at 400 volts,
with the recommended 3 ma. of grid current
through a 15,000-ohm grid leak. The amplifier
plate current is quite steady under modulation,
showing that the driving power is adequate; as a
matter of fact, the power output does not drop off
appreciably even with less than 3 ma. of grid cur-
rent, while increasing it beyond the rated value
seems to have no effect whatever on the output.

Construction Details

As shown in the circuit diagram, Fig. 1, the
tube line-up consists of a 6C4 oscillator, 6C4
buffer, and 815 final amplifier. The oscillator is
the familiar ultraudion with an excitation con-
trol, C); this control is essential for securing
optimum output. The tank condenser, Cy, is a
specially-made ‘“butterfly” or 90-degree type
having a fixed loading section. This construction
was adopted in an effort to provide a condenser
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diameter 8{ inch, length

, 1 inch; plate-supply tap
at center.

well ER-6-BF/S). I4—2 turns No. 14; inside

diameter '4 inch; turns

spaced diameter of

wire; tapped at center.

R3z — 15,000 ohms, 1 watt.

R4 — 15,000 ohms, 10 watts.

RFCi, RFC2, RFC3, RFCy —
l-inch winding of No.
24 d.s.c. or s.c.c. on
1{-inch diameter poly-
styrene rod.

having a minimum of inductance and one in
which it would not be necessary to have r.f. cur-
rent flow through friction contacts. Its construc-
tion is shown in Fig. 2, the frame and plates (with
the exception of the circular plates) having been
adapted from a Cardwell ER-type double con-
denser.?

The oscillator and buffer are built as a unit on a
U-shaped piece of aluminum 614 inches long on
top, 234 inches high, and 274 inches deep on the
top. The 815 amplifier is mounted on a vertical
aluminum piece measuring 414 inches high and 3
inches wide, reinforced by bending side lips as
shown in the photographs. The two sections are
assembled on an aluminum channel.

Lead lengths in the circuit are reduced to a
minimum by the construction shown in the rear-
view photograph. The oscillator tuning con-
denser, at the left in this view, is mounted so that
the two sets of stator plates are at top and bot-
tom, using the screws and spacers provided with
the condenser. The hole for the shaft is made
amply large so that the condenser rotor is not
grounded. ’

The oscillator tube socket is mounted so that
the plate lead can drop in as straight a line as pos-
sible to the terminal at the right on the upper
stator plates of C4. The grid condenser, Cs, is
supported at one end by the grid prong on the
tube socket and at the other by the left-hand
terminal on the lower stator plates. The excita-
tion control, C, has its movable-plate tab bent at

2 Similar condensers are now being manufactured by
Cardwell, the type numbers being shown in the caption for
Fig. 1.
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a right angle so it can be bolted to the vertical
support, and the stationary-plate tab is soldered
directly to the grid prong on the tube socket. The
grid choke, grid leak, and plate choke are sup-
ported as shown in the photograph. The con-
denser along the rear edge of the a.ssembly is the
heater by-pass condenser, Co.

The buffer tuning condenser consists of a rotor
having three butterfly plates and two stators
each having two 90-degree plates. The grid circuit
of the buffer is self-resonant, the tuning being ad-
justed by squeeczing the turns of the grid coil, Lo,
together or prying them apart. The buffer neu-
tralizing condenser, C7, mounted directly be-
tween the grid of the 6C4 and the lower sct of
stator plates of Cs, is a 3-30-uufd. trinuner with
the movable plate removed and a washer soldered
under the head of the adjusting screw. The
washer, by replacing the movable plate, reduces

the capacity of the condenser to a value suitable’

for neutralizing the 6C4.

The grid coil of the final amplifier is resonanb
with the input capacity of the 815. For best
operation, the 815 requires neutralization at this
frequency. The necdtralizing ““condensers,” Cg
and Cip in the circuit diagram, are simply picces
of No. 14 wire extending from the grid of one sec-
tion of the 815 to the vicinity of the plate of the
other section. The wires are crossed at the bottom
of the tube sucket and go through tubular feed-
through insulators in the metal partition. The
screen and filament by-pass condensers are
mounted so that the leads between the socket
prongs and the nearest ground point are as short
as possible.

The amplifier plate tank circuit uses a con-
denser of the same construction as that used in
the buffer tank. It is mounted as closely as pos-
sible to the plate caps on the 815, and to preserve
circuit symmetry the condenser is tuned from the
left-hand edge of the chassis.

The output terminals, a standard binding-post
assembly on polystyrene, are mounted on metal
posts to bring the coupling coil in proper relation
to the amplifier plate tank coil, Ls. Coupling is
adjusted by bending Lg toward or away from Ls.
The plate by-pass condenser and sereen dropping
resistor are mounted underneath the chassis.

In putting the transmitter into operution, the
first step is to adjust the frequency range of the
oscillator. The .tank condenser construction pro-
vides just enough capacity variation to cover the
144-148-Mc. band adequately. It may be neces-
sary to vary the inductance of L slightly to cen-
ter the band in the tuning range; this can be done
by squeezing the turns together or pulling them
apart. The frequency can be checked with Lecher
wires or a calibrated absorption wavemcter.
Final adjustment to L; should be made after C;
has been adjusted for optimum output from the
oscillator, since the setting of this condenser has
some effect on the frequency of oscillation. The
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proper sctting for C; can be found by coupling a
flashlight lamp and loop to L; and adjusting for
maximum lamp glow. The 6C4 buffer should be
out of its socket when making this test.

To tune the buffer stage, first use loose coupling
between the buffer grid coil, Le, and the oscillator
tank coil, L; (the coupling may be adjusted by
bending Ly away from L; on its mounting lugs)’
and adjust Lg by changing the turn spacing until
the grid circuit is resonant. Resonance can be
checked hy measuring the voltuge across the
buffer grid leak, Rs, with a high-resistance volt-
meter. The maximum voltmeter reading indicates
resonance. The coupling between L; and Ls can
then be tightened until the voltmeter reads about
40 volts. Following this, the buffer should be
neutralized by varying the capacity of C7 until
there is no change in the voltage across B2 when
the buffer tank condenser, Cs, is tuned through
resonance,

After the buffer is neutralized, plate voltage
may be applied and Cg adjusted to resonance, as
indicated by minimum plate current. If the
coupling to the final amplifier is quite loose, the
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Fig. 2 — Construction of the condenser used in the
OSCI“alOl’ tank circuit. The buffer and amplificr tuning
condensers use butterfly rotors and 90-degree stators,
but do not have the fixed-capacity section.
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minimum plate current should be approximately
17 ma. The amplifier grid coil may next be
resonated and the coupling increased until the
maximum grid current is secured. The grid cur-
rent should be 4 milliamperes or more and the
buffer plate current should rise to about 28 ma.

Neutralization of the 815 is the next step. If the
grid current changes when the plate condenser,
Ch, is tuned through resonance, the neutralizing
wires should be moved closer to or farther away
from the tube plates until tuning C}3 has no effect
on the grid current. When this condition is
reached.the amplifier is neutralized and plate and
screen voltage may be applied. With no antenna
load on the amplifier the plate current should dip
to approximately 65 ma. at resonance. Loading
the amplifier to a plate current of 150 ma. should
not cause the grid current to drop below about
3.5 ma. A 40-watt lamp used as a dummy load
should light to practically normal brightness at
this input, using a plate-supply voltage of 400.

For maximum stability, the coupling between
the oscillator and buffer should be as loose as pos-
sible. It is better to obtain the rated 815 grid cur-
rent of 3 milliamperes by using tight coupling
between the buffer and amplifier and loose
coupling between the oscillator and buffer than
vice versa. The oscillator plate current should be
approximately 25 ma. and the buffer plate cur-
rent 28 ma., using a plate voltage of 300.

A high-C oscillator using the HY75. Capable of an
output of about 4 watts, it is well suited to driving an
829 amplifier such as the one shown in March QST.
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fISV.A.C.
Fig. 3 — Circuit diagram of the high-C 144-Mc. oscil-
lator using an HY75.

C; — Split-stator condenser, 31.5 pufd. total ({lammar-
lund VU-30).

Caz — 50-uufd. midget mica.

C3z — 3-30-ppfd. ceramic trimmer.

C4 — 100-pxfd. midget mica.

Ly —1 turn of 542-inch copper tubing, approximately
horseshoe shape; overall length from mounting
holes, 134 inches; outside diameter at widest
point, 1316 inch; plate tap at center.

L2 — 1 turn No. 14 enameled; diameter 3{ inch.

L3, Ls — 6 turns No. 18 d.c.c. on Y4-inch form; L3 inter-

- wound with Ly, no spacing between turns.

R1 — 5000 ohms, 1 watt.

RFC;, RFC2 — 1-inch winding of No. 24 d.s.c. or s.c.c.
on ¥ -inch diameter polystyrene rod.

T — 6.3-volt filament transformer.

It is worth-while to regulate the voltage ap-
plied to the oscillator and buffer and thereby
climinate one possible cause of frequency varia-
tion. Since the plate currents of these tubes have
no occasion to vary in normal operation, the
regulation can easily be obtained by using two
VR-150s in series in the power supply. It is readily
possible to operate the whole transmitter from a
single 400-volt supply in such a case, provided the
supply is capable of furnishing about 250 milli-
amperes.

Other Combinations

For driving an amplifier such as an 829 di-
rectly, the high-C oscillator shown in one of the
photographs has proved to be quite satisfactory.
Its circuit diagram is given in Fig. 3. The tank
condenser is a v.h.f. job made by Hammarlund
and has a maximum capacity of slightly over 30
pufd., practically all of it being used when the
tank inductance is properly pruned. The circuit is
essentially the same as that used with the 6C4
oscillator in Fig. 1 except for the method of con-
trolling feed-back, which in this case is secured by
using a tuned cathode circuit consisting of Lz, Ls
and C3. Lz and Lq4 are tightly coupled by being
wound together on the same form so that both
filament leads in effect go through the same in-
ductance. The setting of C3 is not critical, but a
tuned circuit is definitely required and is much
more easily adjusted than the more common self-
resonant ‘‘chokes.” Although the cathode tuning
has almost no effect on frequency, it has a marked
control over the power output.

In itself, the oscillator can be used as a low-
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Below-chassis view of the high-C 144-Mec. oscillator.
The filament transformer and filament tuned circuit are
mounted inside the 3-by-1-by-5 box.

power transmitter by modulating it in the usual
fashion., Operated at a plate input of 65 ma: at
325 volts, the power output is in the neighbor-
hood of 4 watts. The frequency stability, while
not comparable to that obtainable with an
m.o.p.a., is materially better than that of the
usual low-C oscillator. However, the overall sta-
bility of this oscillator in combination with an
829 amplifier is much better than that of the
oscillator alone.

The amplifier used with it was described in QST
ast month.? The two units are link-coupled, using
Amphenol 300-ohm Twin-Lead as the coupling
link. The oscillator is easily capable of furnishing
the 12 ma. or so of grid current required to drive
the 829 to normal ratings. Operating with a plate
input of slightly under 200 ma. at 400 volts, the
829 delivers a power output of about 50 watts.
Although this two-stage transmitter is not quite
as good, from the standpoint of frequency stabil-
ity under modulation, as the three-stage outfit it
represents a decided improvement over a modu-
lated oscillator of similar power. Plate-voltage
variation tests showed a total frequency change

of about 80 kc. over the range from zero to 800

volts. With voice modulation the signal is easily
readable on the communications receiver with the
i.f. in the “broad” position, but the selectivity in
the “‘sharp” position is too great for good read-
ability. The shift in average carrier is about 5 ke.
between no modulation and full modulation.

On the whole, the results secured with these
two set-ups show that an m.o.p.a., even one hav-
ing only two stages, is far superior to a modulated
oscillator. When a buffer stage is added, the per-
formance is more than adequate for present needs

3 “A V.H.F. Amplifier Using the 829,” QST, March, 1946.
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and will continue to be so even in the rather un-
likely event that receivers having communica-
tions-receiver selectivity come into general use on
the 144-Mec. band. Best of all, the improved per-
formance can be obtained at little, if any, addi-
tional cost when the thing islooked at realistically
in the light of watts-per-dollar.

¢ ATTENTION, OMs!

There are thousands of foreign QSL cards,
many from hard-to-get DX stations of pre-war
days, on hand in the district manager offices of
the League’s QSL forwarding system. The W6
manager alone has 20,000. If you’ve ever worked
any DX, some of them may be for you. If you've
never submitted an envelope, do so now! The
managers must clear their files of pre-war cards
and make ready to handle future ones according
to revised call areas. This may be your last
chance. Send your district manager, address
given below, a standard No. 10 (9}2 by 41)
stamped envelope, carefully addressed to your-
self, and with your own call printed prominently
in the upper left-hand corner. Additional postage
should be attached if you have reason to expect
any volume. If you have held other calls in pre-
vious years, submit envelopes to the appropriate
manager for cach call. Cards for portable opera-
tion outside the home district should be obtained
from the home district manager; e.g., WOKJY/
KB6 would send envelope to the W9 Manager.

W1 — Jules T. Steiger, W1BGY, 231 Meadow
St., Willimansett, Mass.

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

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

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

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

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

W7 — Frank E. Pratt, W7DXZ, 5023 So. Ierry
St., Tacoma, Wash,

W8 — Fred W. Allen, W8GER, 1959 Riverside
Drive, Dayton 5, Ohio.

W9 — F. Claude Moorc WQHLF 1024 Ienri-
etta St., Pekin, Il

wo (when established) — Alva A. Smith,
W9DM A4, 238 East Main St., Caledonia, Minn.

VEl— -

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

VE3—W Bert Knowles VE3QB Lanark, Ont.

VE4— ---

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

I\7-—J W. McKinley, K7GSC, Box 1533, Ju-
neau, Alaska.
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Good Operating Pays Off

Hints for Beginner and Old Timer Alike

BY JOHN HUNTOON * WILVQ

when firing up the rig after four years of

idleness, of finding a blceder that opened,
a by-pass that let go, or a strange new parasitic
in the final. A few minutes with the Handbook, a
screwdriver and the junkbox usually fixes the
trouble.

Many of us have likewise found our operating
has suffered wartime casualties — Are we putting
enough dahs in the numeral * 1"’ or are we sending
WJLVQ? . . . Is the portable designator “‘ BT”
or the fraction bar? . . . Are we making long
enough calls? And the like.

We get straightened out somehow. But most of
us find our answers haphazardly, such as imitat-
ing the procedure used by another operator —
who may pr may not know what he is doing.
After we have been back on a while our operating
again becomes more or less automatic — fine if
the habits are good ones, deplorable if they are
not. This business of imitating the other fellow is
the way most of us acquire our operating habits,
which are formed early and last long. For less in-
terference, for better relations with fellow opcra-
tors, for more accomplishment with one’s station
—in short, for a better enjoyment of amateur
radio — these habits must be good. We often tear
down our rigs, on paper at least, to cxamine the
possibility of rebuilding a more effective unit.
Isn’t the same procedure applicable to our op-
crating habits? And isn’t right now an ideal time
to review them?

. About now we can hear some gent switching off
his rig and pleading, “Aw, let us alone — after
all, it’s only ham radio.” Sure it is. You can also
hack around 18 holes of a golf course, driving into
the foursome ahead, forgetting to replace divots,
defacing the green with practice swings that go
astray —if you want to have that kind of fun.

# Assistant § cretary. ARRL.

Mos'r or us have had the unhappy experience,

Sure, it, s only golf. But the golf club and its mem-
bers won’t want you, and neither does ham radio
need or want the sloppy and inconsiderate oper-
ator. Some fellows with the snappiest-looking sta-
tions and strongest signals would be surprised
to know what brother hams actually think of their
operating habits.

So, when you sit down at the rig tonight,
whether you are a bearded old-timer with thou-
sands of QSOs behind you or an LSPH with a
brand-new station license ready for your first
contact, give some thought to this business of
operating,

The most important fundamental is that a good

amateur operator spends much more time listen-
ing than transmitting; otherwise he becomes
a pseudo “‘broadcaster.” The good op knows he
gets more results by thorough listening. He has
the “fecl” of the band; he knows what is going
on. He thereby avoids useless calls and QRM to
others — and incidentally saves on the electric
bill. You won’t hear him rabidly calling CQ DX
while some choice foreign stuff is trying to work
through on his own frequency — a fault of which
many of us have been guilty. Let’s leave the key
or mike alone, then, until we find out — by
listening — what’s going on in the band we
choose for the evening’s work.
. There are two ways we can attempt contact:
call another station or send the general CQ. The
smart amateur, if he wants a really pleasant
contact, first searches the general territory sur-
rounding his chosen transmitter frequency, since
on the major ham bands it is accepted practice
to work only such a portion of the band; he sclects
a station with a clean signal and, if on c.w., a good
“fist” and a code speed about like his own.

How long to call? For an accurate answer you
must be familiar with practices in the particular
band, but some generalizations may be made: If

operating near (for c.w., within about

%
/

._-§-\~ Z.

calling a station in the same tuning area,

T 75 ke. of) the edge of the band, and
dle
#| you should call the approximate length

« -

1T'S ONLY GOLF
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=
IT'S ONLY HAM RADIO

of time necessary for the CQer to tune
from the edge to your frequency, as in
Fig. 1A. You may approximate this
time by several “test’’ receiver runs of
your own, tuning between the band
edge and your transmitter frequency. It
is obvious that in a crowded band a
slightly longer call will be necessary,
as more time will be required for the
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searching party to examine the additional signals
as he tunes through them towards you. It is also
obvious that if your station is right near the band
edge, you may need to call only four or five times
before signing. This sounds like a neat operating
convenience, but in practice a tendency to crowd
the cdges of the bands results in a higher QRM
level and less chance of being heard when one calls.

When operating away from band ends, a CQer
will usually listen for answers in the general vicin-
ity of his own transmitter frequency, plus or minus
50 or 100 ke. The calling time is more difficult to
estimate here, since it is usually not known
whether the CQer will first tune towards your
frequency, or away from it and return later, as in
Fig. 1B. Actually it is logical to plan two calls
here: a fairly short one with a quick (but clean)
sign-off, assuming the CQer is tuning toward you
—and, if no answer comes, a second short call
on the assumption the CQer tuned the other way
first and, having reversed his dial motion, is now
tuning toward you.

Actually, the ultimate in calling convenicnee
and efficiency is the use of ‘“‘break-in.” At the
very least a well-designed station has a control
scheme which will allow rapid changeover be-
tween receiving and sending status. For ’phone
work the most common arrangement is ‘‘push-to-
talk,” where one push-button control cuts off the
receiver and turns on the transmitter, as well as

B R g owm
OTHER SIGNALS

E'lhllllll(eua l”;l||||||“l|(eb'=‘) E

—— e

TUNING TIME
POSSIBLE TUNING TIMES

Fig. 1 — Customary tuning practices, depending on
location in the amateur band.

operating an antcenna switching relay if that is
necessary. Such an ariangement permits the
calling station to interrupt his transmission mo-
mentarily and chcek on the called station. He
may, by saying ‘“break’ as he cuts his carrier, in-
vite the called sfation to respond immediately; by
a several-second check of the channel he may de-
termine whether (1) the called station has an-
swered some one else, in which case of course he
ceases further calling; (2) there is no indication
that the called station has returned, in which case
he continues his call; or, as he hopes, (3) the
called station answers him.

In c.w. work this may be carried one step fur-
ther, if a separate receiving antenna is used and
the transmitter oscillator stage is keyed. The re-
ceiver may be left on while
calling (with headphones not

USEFUL PORTION

CALLING PRACTICES
e After a CQ, a transmission should end
with K, thus:
CQ CQ CQ (etc.) . . .
de WILVQ WILVQ K
After a call (contact not yel established)
the transmission should end with AR,
thus:
WI1AW WIAW (ete.) . . .
de WILVQ WILVQ AR
At the end of each transmission during
a QSO use K, thus:
oo RHOMBIC HW WI1AW de WILVQ K

At the conclusion of a QSO use SK, thus:
.« TNX OM 73 SK WI1AW de WILI'Q

(If the operator is closing down, he adds

CL.)

station by what he hears during the minute pe-
riods the key is up between words and even
between characters. Not so much as a dit need
be wasted with such a system. It is {wlpf ul, also,
as a constant check on communication during a
QSO0, particularly in message-handling work.

Regarding calling procedure for c.w., present
recommendations are something like five calls
and two signatures, the whole repeated several
times. Actually there is no point to signing in the
middle of a call; if the CQer happens to tune
through your signal at the moment you are sign-
ing, he’ll never know you’re calling him. If not
using break-in, then, before signing make calls a
sufficient length to ensure the CQer a chance to
reach your frequency during his tuning process;
then sign clearly. Remember that while your call
letters are quite familiar to you, they’re probably
new to the other guy — so wateh your enuncia-
tion and phonetics, or ““fist” if on ¢.w., when sign-
ing your call.

If you want to take “pot luck’” and talk to
anyone, a CQ is the thing. If interested in a par-
ticular direction or locality, possibly for purposes
of message relay, so indicate in your call; e.g.,
“CQ WEST,” “CQ W8,” or “CQ CIIGO.” When
sending a CQ make its length sufficient to ac-
complish the result of attracting one or more op-
erators, yet short enough not to cause the listen-
ing op to tire of waiting for you to finish. Much
will depend on the amount of activity in the band;
a crowded band indicatcs many more operators
are tuning for CQs so but a short transmission is
nceded. It is well to point out here that there is

INEFFECTIVE PORTION

clamped too tightly over the
ears!) and thus the operator

@ . e \ - v v v v N
€@ CQ CQ CQ CQ pEWILVQ CQ €Q CQ CQ CQ DEWILVQ CQ CQ CQ 00 bEWILVQ CQ CQ CQ DEWILVQ WILVQK

may have a constant check
on the channel of the called
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Qe ca _CQ DEWILVQ WILVQ WILVQ CQ CQ CQ CRQ DEWILVQ WILVQ WILVQVCQ @ ca CQVDE wiLve witvQ wiva

Fig. 2—Exccssive signing during a CQ decreascs its effectiveness, as shown in B
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fittie use in signing at length during portions of a
CQ. Compare A and B of Fig. 2. The brackets
show the effective portions of the transmission —
an operator’s attention will not be attracted if he
tunes through your signal while you are signing
(except in an otherwise empty band — if such a
thing exists). While the B transmission is some-
what longer, A is actually more effective. Care
should be taken not to send too many CQs with-

_ out an intervening signature, however; 8 or 10 is
the maximum. While our examples have been
mostly in c.w. terms, the principles apply also to
'phone work.

We're talking about operating now, and it is
assumed your transmitter is properly adjusted to
put out a clean signal free from chirps or keying
transients or, in 'phone work, with no splatter nor
appreciable distortion. These factors are particu-
larly important in CQs. If you can operate from
Nyasaland and sign a ZD6 prefix you'll get an-
swers no matter what kind of r.f. your rig emits;
but so long as you sign a common prefix such as
‘W or VE, brother, your replies will be generally
in proportion to the quality of your signal.

After establishing contact, what? Well, that’s
pretty much up to you as an individual. For good-
ness’ sake, be one! Don’t fall into the dull routine
of a stereotyped contact just because many
others do. Our preachments so far have related to
the business of establishing communication on an

orderly basis; we must all practise a common call-

ing procedure to facilitate contacts. But once in a
QSO0, it’s up to you to forget your sccondary
status as a bug-pusher or mike-holder and become
:an individual.

The gent you work will want a signal report -—
if it is honest — and your location. Those are
probably the only two standard items of useful
conversation. If the weather isn’t unusual, why
bore him with it? A routine description of a rou-
tine rig is dull. But if you’re using a new antenna
feed system or a modulator that cuts off the
““highs,” that's something new! Talk about the
'same things you might if the fellow were right in
:your shack. In fact, if you want the greatest re-
‘turn from your operating time it is smart policy
‘to make occasional schedules, especially when you
find a good operator; thus you can make friends
and get away from stereotyped contacts which
exchange routine information of little interest to
either participant. We c.w. operators, generally
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speaking, observe much better calling and work-
ing procedures than our ’phone brothers, but are
apt to be a bit routine in the body of our QSOs —
yet the conversation is the object in making con-
tact! We ’phone gents, conversely, are often
sloppy about communications procedures but,
except in instances where we overdo the business
of being an individual, usually have more person-
alized QSOs. Each group can learn much from
the other. ) 4

The smart 'phone amateur steers clear of inane
conversation, for he knows he is “the voice of
amateur radio in the loudspeakers of the world.”
He has no silly phonetic identification such as,
“Double-you One Little Vicious QRMer,” for
he knows the boys will laugh at him, not with him.
He does not believe in the false modesty of an
editorial “‘we” if his is ‘a one-operator station.
Neither does he use the trite, ‘ The handle here is
Joe”; if his name is Joe, he says so. He does not
chide his wife for listening to the morning radio
serials or “‘soap operas’’ and then give the same
sort of performance during his ham contacts.
Yes, we previously said, ‘“Be an individual.”
There’s a difference between being an individual
and being a screwball. The point is in how we
conduct our contacts.

The thoughtful amateur must today give par-
ticular consideration to the beginner. There are
thousands of LSPH-newcomers, the accumulation
from four years of amateur shutdown; and there
are thousands more to come, many from the ranks
of returning veterans. Today’s beginners are
tomorrow’s regulars, and if we want capable op-
erators for our future brothers we must get them
started right by lending a helping hand on the air.
Keep an ear open for signals with unsteady send-
ing, particularly if they sign calls well down the
alphabet. A poor operator you hear may be only
a beginner who neceds guidance; a poor operator
is a lid only when he refuses to try to improve his
habits.

The smart amateur is interested in improving

‘his operating ability, because he knows it will add

to his operating fun and accomplishments. When
he is scored on a bad habit he does not whine,
‘““Heck, it's only ham radio,” and then, ostrich-
like, stick his head in the sand. Sure,-it’s only
ham radio. Whistling at a sweet young thing is
only wolfing, too — but there are good and bad
methods, and the good ones pay off!
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Oscillators and Amplifiers at 1000 Mec.

Using Lighthouse Tubes and Cavity Resonators in the U.H.F. Region

BY PHILIP 8. RAND, * W1IDBM

r THE secret wartime developments so far
made public, the number which has any
direct application to amateur radio has

been disappointingly small. The purpose of this
article is to describe a wartime development job,
engineered. by amateurs, that produced a com-
munications-type transmitter in the 1000-Mec.
region and to give some pointers based on much
cut-and-try experience. While the actual piece of
gear is of more advanced design, both electrically
and mechanically, than will be required for ama-
teur communication at this stage of the game, it
i8 of interest because it is illustrative of the types
of circuits and construction that probably will have
to be used to obtain really successful operation
in the 1215-Mec. band.

The transmitter shown in the accompanying
photographs was developed for the U. S. Navy
under the cognizance of Commander Thornton
W. Chew, USNR, ex-W6COK. It was designed
to have a carrier power output of 25 watts,
video modulated with construction meeting size
and weight specifications for airborne operation.

*Electronic Division, Remington Rand Inc., Middletown,
Conn.

Under the direction of J. J. Lamb, W1AL, Divi-
sion Chief Engineer, and general supervision
of J. A. Brustman, Circuit Section Chief Engi-
neer, Remington-Rand Electronic Division, the
development work on the r.f. circuits was carried
out by Harry B. Whittemore, W1BR, and Joseph
H. Marchese, together with the writer.

The description which follows is given primarily
to illustrate the type of tuned circuit necessary
for the 1215-1295-Mc. amateur band, and to
show how these circuits can be adapted to use
with both oscillators and amplifiers. The actual
transmitter has three stages — oscillator, buffer
and modulated amplifier — because of frequency-
stability and modulation-linearity requirements.
While for the present, at least, a multistage job is
hardly a necessity for amateur work, the differ-
ences between oscillator and amplifier operation
nevertheless should be of interest. The tubes used
are lighthouses, with 2C43s as oscillator and
buffer and the higher-power 2C39 as the final
amplifier.

The resonant circuits are of the cavity type, a
form of circuit which it might be said represents
the ultimate and logical conclusion of tuned-

Built for airborne
use, this transmitter
has three r.f. stages,
oscillator, buffer, and
final amplifier, using
lighthouse tubes. The
assortment of tubes at
the right rear in this
photograph comprise
the modulation circuits.
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circuit design since, when reduced to its simplest
mechanical construction, the cavity consists es-
sentially of nothing but space enclosed within
conducting material, the dimensions being chosen
so that a radio wave of the desired frequency can
exist within the boundaries. In actual use the
cavity resonator may take many different shapes
and the r.f. fields may be distributed within it in
a varicty of ways or ‘““modes.” For this reason a
cavity, like an antenna, can resonate at a number
of different frequencies, although unlike the an-
tenna the relationship between the various fre-
quencies is not necessarily harmonic.

Two types of cavities have been generally used
in the 1000-Me. region, both of circular cross sec-
tion. One, the ‘‘coaxial” cavity, is nothing more
than the familiar resonant section of coaxial
transmission line, the resonant frequency being
determined by the length of the line and being
independent of the other dimensions. The other is
the ‘‘radial” cavity, essentially a section of a
hollow cylinder, where the primary frequency-
determining dimension is the diameter of the
cylinder. For the mode of oscillation desired in
this case the resonant frequency is independent
of the length of the cylinder; however, this is not
true of several other modes that can be supported
by the cavity. The cavities used in this trans-
mitter are mostly of the radial type. More will be
said about their design and dimensions later.

Development of An Oscillator

The design work on this transmitter was begun
in the midst of wartime secrecy, when no one let
his right hand know what his left was doing. Con-
sequently, none of the parallel development work
being carried on by other groups was known to us.
Our experience up to this time had been with
relatively low-frequency transmitters working in
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Fig. 1 — Development of the
radial type of cylindrical cavity
resonator from an LC circuit.
The condenser shown in the linear
circuits at B, C and D represents
the tube capacity and accounts
for the fact that the line lengths
are indicated as less than the the-
oretical quarter wavelength. A
simplified representation of a
lighthouse tube with plate and
cathode cavities is shown at E.

SILVER PLATED
BRASS CAVITY

¢

the range from 100 to 300 Mec. At these fre-
quencies, of course, ordinary coil-condenser and
linear circuits could be used. However, when we
were given the‘problem of making triodes work at
frequencies in the vicinity of 1000 Me. these cir-
cuits were no longer usable and other types had
to be developed. While it was generally known
that cavity resonators had to be used in the centi-
meter-wave region, it was thought that at 1000
Me. circuits of this type might prove to be too
cumbersome to meet the space limitations set up
for the equipment.

The first circuits tried were of the coaxial type,
using quarter-wave lines in both the cathode and
plate circuits. Physically, these were arranged so
that they extended in opposite directions from
the grid plane, since this type of construction best
fitted the lighthouse tube. The unit was large,
heavy, and required a large number of precision-
machined parts, together with sliding contacts
that gave considerable trouble even though they
were silver-plated. Lead inductance in the cathode
circuit also was a source of difficulty, making it
necessary, with some tubes, to resort to the use
of a three-quarter wave cathode line. This made

e With the exception of the jamming
equipment described in recent issues of
QST, most war-developed u.h.f. gcar has
been built for pulse transmission of vari-
ous sorts. The transmitter described in
this article, although designed for opera-
tion at 900 Mec., uses circuit techniques
that undoubtedly will be adapted to
amateur use in the new band from 1215
to 1295 Mec., and was built to be modu-
lated by familiar methods. Suggestions
for 1215-Mec. construction are included.
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the circuits even more cumbersome, although in
later models the over-all length was reduced by
folding the plate line back over the cathode line.

We had already done some work at 400 Me.
using parallel-line tank circuits and had found it
possible to reduce the shortening effect of the tube
capacities on line length by using two or more
lines in parallel. It was reasoned, therefore, that
by continuing to add circuits in parallel like
spokes in a wheel we would eventually arrive at a
cavity somewhat in the shape of a tunafish can.
This simple method of developing a cavity is
shown in Fig. 1. An ordinary resonant circuit is
shown at A, with its linear equivalent at B. Two
such linear circuits are connected in parallel at C,
while in D the number of parallel circuits has
been increased until we are approaching a cavity.
- This rather simple development is not a really
accurate representation of cavity operation, be-
cause in the cavity the field is entirely inside
while with the parallel-conductor lines it extends
all around, but it gives a picture which is an aid
to understanding how the cavity can be resonant.
The cavity in Fig. 1-E with the tube mounted in
the center is electrically a half wavelength in
diameter, consequently the voltage is high at the
center and the current is large at the rim. The
actual diameter is somewhat less than a half
wavelength because of the loading effect of the
tube capacity, which shortens the radius in much
the same way that it would shorten a quarter-
wave line similarly connected.

One advantage of this radial cavity is that the
lighthouse tube structure becomes part of the
cavity wall, with the result that all the r.f. is
contained inside the cavity and none is lost by
radiation. Another advantage is that r.f. chokes
and by-pass condensers may be dispensed with in
many cases because the outside walls are “cold,”
hence power-supply leads may be attached to the
outer surfaces without the necessity for r.f.

chokes and by-pass condensers. The filament
leads, for example, are cold because the heater is
inside the cathode cylinder and therefore is
shiclded from the r.f. field.

Translated into an electrical equivalent using
the familiar low-frequency circuit symbols, the

czT 2
IR
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Fig. 2 — Low-frequency equivalent circuit of the
cavity resonator oscillator or amplifier. L;C3 — Plate
cavity; L2Cq — cathode cavity; Ri1 — grid leak; Cz —
grid condenser; C; — plate blocking condcnser; Ls, L
— feed-back coupling.

circuit of either an oscillator or amplifier is shown
in Fig. 2. In this circuit L;C; represents the plate
resonator and LoC4 the cathode resonator, with
C3 a low-reactance condenser which has no effect
on the r.f. operation other than to by-pass the grid
leak, R;. L3 and L, are coupling loops to provide
feed-back, positive in the case of an oscillator,
negative (for neutralizing) in the case of an am-
plifier. The amplifier circuit is of the “ipverted”
type — that is, cathode-driven with the grid
grounded — because this is the most practicable
type of amplifier circuit for these frequencies as
well as one particularly suited to the lighthouse
tube construction. Coupling between stages is
through coaxial lines terminating in small loops
or probes, the former giving inductive coupling
and corresponding to ordinary link coupling, the
latter giving capacitive coupling. -

¢

‘I'he oscillator cathode cavity with
the bottom plate removed. The bafile
plate with its supporting tabs is flush
with the top of the grid socket. This
resonator mounts underneath the
chassis, with the plate cavity directly
above it on top. Filament connec-
tions to the tube are made through
the octal cable socket at the left.

¢
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In the photograph of the complete transmitter
the cavity resonators appear as ‘‘pillboxes”
mounted on the chassis. They are connected by
ducts through which air is forced for cooling the
tubes, and are tuned from the front panel by
means of the gear arrangements shown. The near
cavity (toward the rear of the chassis) is for the
oscillator; to its left is the buffer stage, and in the
far corner, concealed by the ductwork and gearing,
is the final amplifier. Each stage has a plate
cavity and a cathode cavity, with the chassis act-
ing as a dividing plane between them, and in each
stage the plate cavity is above the chassis and the
cathode cavity below, with the grids by-passed to
the chassis. :

Cavity Details

A view of the oscillator cathode cavity with the
bottom plate taken off is given in another photo-
graph. In this view, the large slotted ring in the
center is the socket for the grid of the tube; the

" plate socket is visible through it. The resonant
frequency of the cavity is adjusted by means of a
variable condenser, the stator plate of which is to
the right of the grid socket inside the cavity. The
movable plate, mounted on the bottom plate of
‘the cavity, is just above the plate cap of
the lighthouse tube in the photograph. The r.f.
cathode connection of the tube fits into a spring-
finger socket mounted on the cavity bottom plate.

A necessary part of the oscillator cavity is a
bafHe plate or shield for the purpose of suppressing
oscillations in undesired modes. This is a disc hav-

. ing a diameter almost equal to the inside diameter
of the cavity and having clearance holes for the
socket, condenser, and other parts mounted in-
side the cavity. Its function is to short-circuit the
electric field of thke undesired oscillation mode
without disturbing the field of the desired mode.
The shield is suspended in the center of the cavity

A complete oscillator or amplifier assembly for the
2C43. Construction is identical for either type of opera-
tion, the difference being in the phase of the feed-back.
Note the heat radiator at the bottom of the assembly.

by three tabs, two of which are visible in the
photograph, fastened to the circular wall. With-
out it, there is a tendency to jump to a higher fre-
quency with certain tuning adjustments. The
oscillator plate cavity uses the same general type
of construction, byt with different dimensions.
The complete double-cavity assembly of the
oscillator removed from the chassis is shown in
another photograph. This gives some idea of the
relative sizes of the cathode and plate cavities,
the differences in diameter being necessary be-
cause the grid-plate and grid-cathode capaci-
tances and lead inductances are not equal. The
lengths of the cylinders are determined by the

.

Cavities in the process of as-
sembly. The one at thie left uses
inductive feedback, that at the
right capacitive feedback. The
inductive loops are insulated
from the cavity proper. The disc
at the bottom is the szeparation
plate between the cathode and
plate cavities. .
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spacing necessary between the cathode, grid and
plate sockets, and in practice worked out to be
one inch. A cathode cavity having an inside
diameter of 3}{¢ inches tunes from 780 to about
900 megacycles with the type of tuning condenser
shown; for the corresponding tuning range in the
plate circuit the cavity diameter is 334 inches.

Cavitics designed for the 2C43 are shown in
various stages of assembly in one of the photo-
graphs. The one at the left uses inductive feed-
back, in the form of a square loop projecting into
the plate cavity and connected to a similar loop
projecting into the cathode cavity immediately
below. The same type of feed-back may be used
for neutralization simply by twisting one of the
loops 180 degrees in relation to its counterpart in
the other cavity. More than one pair of such loops
may be necessary to provide sufficient fecd-back.
A similar loop may be connected to a coaxial cable
connector, or simply brought out through the
side of the cavity and connected to an antenna.

The cavity at the right in the same photograph
shows a different method of obtaining feed-back.
In this case the small disc at the left, mounted on
a polystyrene pillar, is attached to the center con-
ductor of the coaxial cable connector, and the
electrical length of a coaxial line between the
plate and cathode cavities is adjusted by means
of a condenser formed by this disc and a similar
one mounted on the cover plate in the fashion of
disc-type neutralizing condensers. This is a some-
what nicer control, mechanically, than moving
the inductive loops to change the coupling. The
disc at the right, also mounted on polystyrene, is
one plate of a similar condenser which forms the
antenna-~coupling control.

The separation plate that goes between the _

cathode and plate cavities is shown at the bot-
tom of the photograph. The grid socket, mounted
at the center, is insulated from the plate by a thin

mica washer. The two metal pieces and mica in-
sulator also form a built-in condenser to by-pass
the grid leak. The grid socket must be insulated
from the separation plate to avoid short-circuiting
the grid bias to the plate, which is at d.c. ground
potential.

Adapting to 1215 Mec.

A suggested form of oscillator construction for
amateur use is shown in cross-section in Fig. 3.
The dimensions given should bring the frequency
approximately to the 1215-Mec. band, based on
our experience with cavities in the 900-Me. range.
Coupling loops L; and L4 are included to provide
some extra feed-back for good oscillation, and a
similar loop can be installed in the plate cavity
for antenna coupling. Leads from such a loop
could come through the top or the circumference,
whichever is most convenient. The simple type
of tuning condenser shown in this drawing con-
sists of two pieces of phosphor bronze approxi-
mately 14 inch wide and 34 inch long, with a
Y4-inch tab bent on one end of each. One strip is
soldered on the grid socket and the other on the
plate socket (or cathode socket, in the cathode
cavity) as shown. A strip of mica should be ce-
mented to the fixed strip to prevent short-circuit-
ing the condenser when the movable plate comes
close to the fixed plate and also to add to the
maximum capacity of the condenser and thereby
extend its tuning range. The capacity is varied by
pressure on the movable plate through a poly-
styrene rod mounted in a bushing; the rod and
bushing may be threaded, if desired, or a plain
rod and locking-type shaft bushing may be used
to maintain the condenser setting.

In making up an oscillator of this type it is
recommended that it be constructed from sheet
copper and soldered as indicated in Fig. 3. Then,
after the operating frequency has been deter-
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Fig. 3 — Suggested
construction for an os-
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mined, any necessary changes in the dimensions
to bring the frequency within the band can be
made without much difficulty. Once satisfactory
operation has been obtained a more rugged job
can be done, if desired, by making a duplicate
from thick-walled brass tubing of the proper in-
side diameter as determined from the experi-
mental model. The covers likewise can be made
of heavier material, such as 3/32-inch sheet
brass, and the parts can be silver plated to lower
the resistance.

The grid and cathode sockets may be pur-
chased from Millen or may be made up from
sheet copper as suggested in Fig. 4. The plate and
grid sockets should be insulated from the cavities
by mica washers (forming by-pass condensers of
about 75 uufd.) but the cathode socket should
be grounded directly to the bottom plate. This
keeps the outside of the oscillator cold so far as
d.c. is concerned and reduces the possibility of
accidental shock. Some type of heat-radiating fin
must either be purchased or fabricated (a stack
of metal washers, alternately small and large, can
be used) and attached to the plate socket. A small
electric fan or blower should be provided for
cooling.

/Bmld Strip of C‘op,oer7 N

[0 ] to] &
U U U +

Copper washer

]2-56'”4;;/1‘216 sgrew
L tube—s| e

Fig. 4 — A simple method of constructing lighthouse-
tube sockets. Dimensions should be adjusted to fit the
contacts of the type of tube used, and should not put
any strain on the plate and grid seals.
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In testing the operation of the oscillator the use
of a grid milliammeter, as well as a plate meter,
will be a convenience. After allowing a few min-
utes for the tube cathode to come to temperature
(the lighthouse tubes are slow-heating), oscilla-
tion will be indicated by the presence of grid cur-
rent, or by a dip in plate current as the tuning
condenser of either cavity is tuned through reso-
nance with the other. If there is no oscillation, one
loop of the feed-back link should be reversed by
twisting it through 180 degrees.

The problem of r.f. output indication is some-
what difficult at these frequencies. A flashlight
lamp coupled to the antenna pick-up loop will
give a rough check, or better still, one of Sylva-
nia’s v.h.f. dummy loads may be used. However,
coupling difficulties and circuit losses, as well as
the u.h.f. characteristics of dummy loads of this
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type, make the accuracy of any power measure-
ments based on them rather questionable. As an
illustration, in one instance power measurements
based on lamp loads indicated an output of about
6 watts whereas a ““lossy-line” u.h.f. power meter,
Bird Electronic Corp. Model 532-B, showed that
the actual output was in excess of 25 watts.

For determining whether or not the oscillator
is inside the band, a crude check can be made by
means of Lecher wires. They are not too accurate
because it is difficult to make a set of parallel
wires that does not radiate at these frequencies.
If used, they should be constructed of Y4-inch
brass rod with quite close spacing, and should be
mounted to be as mechanically rigid as possible.
A better frequency-measuring device would be a
length of coaxial line a wavelength or more long,
using brass tubing for both the inner and outer
conductors, and provided with a movable short-
circuiting plunger. The open end of such a line
should be loosely coupled to the transmitter, and
as the plunger is moved along the line the reso-
nance points will be indicated by kicks in the
oscillator plate current. The distance between two
such kicks indicates the half wavelength more
accurately than is possible with Lecher wires
since the line will not radiate and is free from
body-capacity effects.

As an indication of what might be expected
from such an oscillator, a similar circuit operating
at 900 Me. gave a power output of 6 watts, using
a plate voltage of 400 and a plate current of 40
ma. With a 3000-ohm grid leak the grid current
wag 10 ma.

The same circuit could be used as a super-
regenerative detector if a high-resistance grid
leak is switched in in place of the transmitting
leak. Another possibility is to use a u.h.f. crystal
detector coupled to a resonant cavity of the same
general type, the cavity being tuned by a single-
disc condenser mounted at the center and giving
capacity variation by the distance between the
disc and the opposite flat wall. Antenna input
could be through a loop near the rimh, and audio
output would be taken from the crystal circuit.

To use the assembly as an amplifier it is only
necessary to reverse one of the loops so that the
feed-back will be in the right phase for neutraliza-
tion rather than to sustain oscillation. Using an
oscillator set-up to drive it, the two §hould be
coupled through a section of coaxial line and the
coupling adjusted for maximum grid current.
Neutralization is adjusted by rotating the ampli-
fier feed-back loops until the effect of plate-cavity
tuning on grid current is minimized, the plate
voltage being off the amplifier when the adjust-
ment is made. Either a grid leak or a combination
of grid leak and cathode resistor may be used to
bias the amplifier.

A simple type of construction suited to the
2C39 lighthouse is shown in one of the photo-
graphs, The plate tank is a radial cavity, while
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the cathode tank is of the coaxial type. The plate
cavity was made from two discs of copper cut out
with tin shears and soldered to a rim made by

G

An experimental lighthouse oscillator with a
radial-cavity plate circuit made from sheet
metal. This oscillator, using the 2C39, has a
three-quarter wave coaxial line as the cathode
resonator,

rolling a 1-inch strip of copper into a circle. The
plate socket, manufactured by Millen, is insulated
from the cavity by a mica washer, the assembly
"acting as a plate by-pass condenser and making it
possible to apply plate voltage without the neces-
gity for an r.f. choke and without making the
whole cavity hot with d.c. The grid socket, of
similar construction, is also insulated from the
cavity by mica; the grid leak is connected from
the socket to the outside of the cathode line. This
particular oscillator uses a three-quarter wave-
length cathode line, tuned by pushing or pulling
the plunger projecting from the bottom. The plate
cavity is tuned by the small polystyrene rod ex-
tending through the panel bearing just to the right
of the heat radiator. The tuning condenser is a
small disc-type neutralizing condenser mounted
as close as possible to the plate and grid sockets
80 that it will have the maximum tuning effect.
In conclusion, a word of caution is in order for
those who build cavities from thin sheet metal.
The oscillation frequency is determined by the
physical dimensions of the inside of the cavity,
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8o the frequency stability of the oscillator is a

function of the rigidity of the material of which
the cavity is constructed. If the oscillator is sim-
ply for experimental purposes thin material may
be used. However, if good stability is required the
outer ring should be made of thick-walled tubing
and the cavity top, bottom and separation plates
should be made of 3/32-inch thick brass. It
should also be remembered that the physical
dimensions of the cavity will change with the ex-
pansion of the material from heating; conse-
quently, for best stability the air blast should be
directed so that it keeps the cavity as well as the
tube radiator cooled.
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Y- Strays ¥

A device, called the Handi-Glow, indicates
whether any electric outlet, socket or power cord
is on or off. A thin adapter fits over the prongs of
the plug and a tiny neon bulb (protected by a
metal covering), located over the head of the plug,
glows when the outlet is turned on. The Handi-
Glow should remove any doubt as to whether
your soldering iron or other powered tool is on or
off, and would probably find many other uses
around the ham shack.

Two W9s had a 10-meter QSO. Nothing un-
usual about that, you say. No? Well, lissen OM
— both transmitters had 807s with Class AB
6L6s, both receivers were the same make, both
frequencies were in the high end of the band, and
both signals were the same strength, and W9GZR
is an engineer at WASV in Savannah, while
WOIGZD is an engineer at KILO in Grand Forks,
N. Dak.
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LICENSING MATTERS

Colonel Carl H. Hatch, Arlington, Va., on
February 8th was the recipient of FCC’s first
postwar license for a new amateur station, with
the call W4IIT,

It is perhaps significant that the first postwar
license is in an area involving a change of call
numeral — a W4 in Virginia. W4IIT lives in the
midst of a group of W3 stations whose calls will
not change to W4 until they come up for re-
newal. If he operates portable or mobile in Vir-
ginia, he of course will be signing W4IIT /4, while
the amateurs from all districts who are tempo-
rarily living near him and operating *fixed-
portable” are still signing /3. This situation is
causing considerable confusion. Of course an
amateur still living at his registered address and
possessing a valid license must sign the call that
is stated thercon; but aside from that it seems to
us that it would be more logical for the areas to
be referred to in terms of their new delineation —
which went into effect October 24th. We under-
stand that FCC has a new order coming up soon
which will clarify this matter.

Although the issuance of new licenses.began
on February 8th, it has proceeded with an un-
happy slowness. Last month we told you how
FCC’s amendment of its Order 75 was making
clerical people available for this task. It seems
that not quite so many will be released as had
been hoped and there is a big backlog of Order-
75 work which must be finished up before many
are available. There are many thousands of ama-
teur applications waiting at FCC and it will take
some months to catch up with the requests for
new licenses. The situation will improve, and
everything that can be thought of is being done
to help it along, so there is nothing to do but be
patient.

One result of this slow speed is that FCC will
not be able to act with promptness in the months
of March and April on the renewal applications
which we last month suggested be sent in. At this
writing we estimate that this work will run be-
hind by from one to two months, correspondingly
slowing down the whole great job of renewing all
of the rest of us. We shall expect to make a fur-

80 METERS COI.VHNG !
e For information on the opening of
3700-4000 kc. in April, read this month’s
“It Seems to Us . . .”” And watch WIAW
for current details as the time approaches.
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ther report on this situation in our next issue.
If you have not yet sent in your renewal a.pphca—
tion, we suggest that you await further word in
next QST or via W1AW.

V.W.0.A. HONORS AMATEURS:

At its twenty-first annual “dinner-cruise’” at
the Hotel Astor in New York on February 16th,
the Veteran Wireless Operators Association pre-
sented its Marconi Memorial Service Award to
ARRL on behalf of the nation’s amateurs. The

plaque was presented by VWOA President Wil-
liam J. McGonigle, W2ASN, and accepted by
ARRL President George W. Bailey, W1KH, the
proceedings being broadcast over an NBC coast-
to-coast hook-up. A similar award was made to
the Institute of Radio Engineers on behalf of the
outstanding contributions during the war of
American radio engineers.

Our handsome plaque, now hangmg in the
Headquarters, carries an inscription stating that
it is ““awarded to The Radio Amateurs of Amer-
ica, in recognition of their outstanding contribu-
tions to the successful prosecution of World War
II. Presented to The American Radio Relay
League, George W. Bailey, President, February
16, 1946.”

41




VWOA numbers most of the leading figures in
the radio and communications industry in its
membership, and its dinner was attended by high-
ranking officers of the armed forces. Marconi
Memorial Medals of Service were presented to
Ma)j. Gen. Harold M. McClelland, Air Communi-
cations Officer of the AAF; Rear Admira.l Joseph
R. Redman, retiring wartime Chief of Naval Com-
munications; Commodore E. M. Webster, Chief
of Communications of the Coast Guard; and J. R.
Poppele on behalf of Television Broadcasters
Association. The Medal of Valor went to Techni-
cal Sergeant Forrest Vosler, AAF radio operator,
major enlisted hero of World War II; while Ser-
geant Irving Strobing, SC, the operator who sent
the last message from Corregidor, received the
Marconi Commemorative Medal. A Medal of
Achievement went to Dr. Allen B. DuMont, a
Medal of History to Orrin E. Dunlap, jr., whlle
President McGonigle himself received the asso-
ciation’s Medal of Merit. -

8-METER BAND BECOMES 6 METERS

The expected shift in television channels con-
templated by the FCC allocation report for fre-
quencies above 25 Mec. is now occurring and, as a
result, FCC made the long-expected shift in our
old 56-60 Mec. band to 50-54 Mec. effective on
March 1st.

Because this impending change has hung heav-
ily over our heads, postwar activity on the old
56-60 frequencies has been nothing like what it
should, the gang holding back to avoid two re-
building jobs. Now we can go ahead! This is a
splendid band that is going to show some startling
DX, in addition to which it ought to be carrying
a great deal more of our local talk than it does.
Ho for 6 meters!

Because the Commission order which shifted
this band summarized all our authorizations to
date, we give you its text in its entirety.

JORDER NO. 130-C

At a session of the Federal Communications Commission
held at its offices in Washington, D. C., on the 20th day of
February, 1946;

WaeREAS, by Order No. 130-A, dated November 14,
1945, as amended by Order No. 130-B, dated January 16,
1946, the Commiseion made available tor amateur station
operation certain frequency bands; and

WHEREAS, the frequency band 56.0 to 60.0 Mc. was
assigned to the Amateur Radio Service by Order No. 130-A,
as amended by Order No. 130-B, until March 1, 1946; and

WHaEREAS, the frequency band 50.0 to 54.0 Mc. hitherto
allocated to the Amateur Radio Service by Commission
action in Docket No. 6651, has now become available for
amateur station operation;

It is ordered that the second ordering clause of Order No.
130-A, as amended by Order No. 130-B, be and it is hereby
further amended to read as follows:

2. (a) The following frequency bands are available for
use for amateur station operation, subject to the limitations
and restrictions set forth herein:

(1) 28.0 to 29.7 Mo. using type Al emission.
(2) 28.1 to 29.5 Me. using type A3 emission.
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(3) 28.95 to 29.7 Mo. using special emiseion for frequency
modulation (telephony).

(4) 50.0 to 54.0 Mc. using types Al, A2, A3and A4 emis-
sions and, on frequencies 52.5 to 54.0 Mc., special
emission for frequency modulation (telephony).

144 to 148 Me., using Al, A2, A3 and A4 emissions
and special emissions for frequency modulation (tel-
ephony and telegraphy). The portion of this band be-
tween 146.5 and 148 Me. shall not be used, however,
by any amateur station located within 50 miles o}
Washington, D. C., Seattle, Washington, or Honolulu,
T.H.

420 to 430 Mo., 1215 to 1295 Mec., 2300 to 2450 Mec.,
5250 to 5650 Me., 10,000 to 10,500 Mc., and 21,000 to
22,000 Mec., using on these six bands, A1, A2, A3, A4
and A5 emissions and special emissions for frequency
modulation (telephony and telegraphy). Peak an-
tenna power on the band 420 to 430 Moc. shall not
exceed 50 watts.
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(b) Upon the effective date of this order, no frequencies
other than those assigned in this order shall be used for
amateur operation.

This order shall become effective on the 1st day of March,
1946 (3:00 A.M., Eastern Standard Time).
BY THE COMMISSION:
T. J. SLowie
Secretary

WHAT BANDS AVAILABLE?

Below is a summary of the U. S. amateur bands
on which operation is permitted as of March 1st.
Future changes will be announced by W1AW
broadcasts. Figures are megacycles. A1 means
c.w. telegraphy, A2 is m.c.w., A3 is a.m. ’phone,
A4 is facsimile, A5 is television; FM means fre-
quency modulation.

28.00- - 20.7 — Al
28.10- 29.5 — A3
28.95- 29.7 — FM ’'phone
50.0 - 54 — Al, A2, A3, A4
52.5 - 54 — FM 'phone fonly
144.0 - 148 ~— Al, A2, A3, A4, FM; except band is
146.5 — 148 — within 50 mi. of Washington,
8eattle, Honolulu
420* — 430%
1,215 - 1,295
2,300 - 2,450 Al, A2, A3, A4, A5, FM ’'phone,
8,250 - 5,650 FM telegraphy
10,000 -10,500
21,000 -22,000

% Peak antenna power must not exceed 50 watts.

Up to this writing, our band in the 200-Mec.
range has not come through, but it is expected
momentarily. However, it is going to be slightly
altered in location from what we expected. It
will be remembered that the opening of this band
was held up pending the work of an international
technical committee studying the requirements
for a radar distance-indicator in this region of the
spectrum. It has been decided that it must be
accommodated there for some years to come, _
thereafter to be mgved much higher. As a result
of these considerations, the amateur band is go-
ing to be established at 235-240 Mec. at least until
January 1, 1949 — a date which might possibly
be extended. When the distance-indicator is
moved, the amateur band is to become 220-225
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Me. as originally planned. The opening of the
band to us is now in process and its availability
will be announced via W1AW.,

NONCONTINENTAL PREFIXES

Since the prefix K is to be available on the
mainland for use with three-letter calls after the
W series is exhausted, it becomes necessary to
have some changes in the calls of the outlying
territories and possessions so that they may still
be instantly identified. Indeed, it is part of the
new call plan that such areas shall possess calls
consisting of two prefix letters, a numeral and
two suffix letters. We now learn at FCC that they
propose to use the following two-letter prefixes
for new licenses issued in these areas:

KB6 — Baker, Howland, American Phoenix Ids.

KG6 — Guam
KH6 — Hawaii
KJB8 — Johnston
KL7 — Alaska
KM6 — Midway

KP4 — Puerto Rico

KP8 — Palmyra Group, Jarvis
KS6 — American Samoa

KV4 — Virgin Islands

KW8 — Wake Group

The Canal Zone will use KZ5, although these
calls are issued by the War Department, not by
FCC. FCC will probably hold K16 in reserve for
further growth in Hawaii. We also observe that
it is only a question of time until many Pacific
Islands which came into our possession during the
war will have amateur applicants, particularly
among GIs, and consequently we expect that
there will soon be additions to this list.

As in the case of stations on the mainland,
the existing calls of already-licensed stations are
not expected to be changed until the licenses
come up for renewal. There thus promises to be a
brief period of confusion, particularly in the case
of KB6 vs. KG6.

ARE YOU LICENSED?

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

SWITCH
TO SAFETY!
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\&& 25 YEARS AGO THIS MONTH |
\ A

THE LEADING article in our April, 1921, issue is
an announcement of the winners in QS7"s
Spark Station Contest: first prize, R. H. G.
Mathews, 9ZN; second, R. C. Denny, 6CS, and
third, Sumner B. Young, 1AE. 9ZN’s article,
“The Ideal Relay Spark Transmitter,” appearsin
this issue. The contest judges report that ‘‘the
majority of the contestants agree on a vertical
aerial, a buried radial ground system, a glass-
plate oil-immersed condenser of adjustable capac-
ity, a high-voltage high-leakage transformer,
synchronous 60-cycle gap, pancake oscillation
transformer with very heavy ribbon; and they
pay considerable attention to the adjustment of
the closed circuit for best power factor. For re-
ceiving a separate single wire is advocated, run-
ning at right angles to the transmitting aerial,
making break-in operation possible; and the re-
ceiving equipment in favor is a variometer regen-
erator with two stages of a.f. amplification.”

Director F. F. Hamilton, 92J, describes how to
make squirrel-cage induction motors run syn-,
chronously by rewinding or milling slots in the
rotor. . . . Julius G. Aceves, writing in a paper
prepared for the Radio Club of America, explains
the theory behind “The Determination of Re-
sistance, Inductance and Capacity by the
Wheatstone Bridge Method.”

Simple but effective c.w. sets at 1XX, 8ZG and
7AD are described in an article relating the phe-
nomenal performance of these stations. .
Transcontinental relaying without nation-wide
stand-by codperation has been accomplished by
the Amrad “Quenched Gap Limited.” One trans-
con message made it in 28 minutes! . . . J. F.
Scholtes, 9AR, explains the *“Chicago Plan” for
control of QRM in metropolitan areas. . . . The
fourth and final series of Bustans-ARRL Fading
Tests is scheduled for Tuesdays and Thursdays
throughout April. . . . Transcontinental recep-
tion of signals is becoming almost commonplace.
. . . A grand total of 9793 messages is reported
last month, with 8IK leading the field with a
reported 302.

The Radio Club of Mansfield, Ohio, has an
elaborate station, 8ZR, the details of which are
given in a station description. Transcontinental
reception has been reported many times and
1000-mile QSOs are frequent occurrences. One of
the features is the “Round’s round ground, con-
sisting of copper plates buried endwise in a cir-
cular trench six feet deep and 130 feet in circum-
ference. The station is located in the center of this
system and leads of 2-inch copper ribbon sup-
ported on insulators on short posts run radially to

(Contsnued on page 118)
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A Band Pass 28-Mc. Converter

Simplified Construction with Fixed-Tune R.F. Stages

BY BYRON GOODMAN, * W1JPE

tivity is usually limited by “site” noise —

static and such — but often the perform-
ance at 28 Mec. is handicapped by the tube noise
in the first stage of the receiver, given a location
reasonably free from mgn-made noise. An ideal
recciver would have no noise in the output when
the grid of the first tube was shorted to ground,
and when the short was removed all of the noise
would come from the resistance of the input
circuit ahcad of the grid. This theoretical ideal
has never been reached, but with a high-gain
tube in the first stage it can be approached fairly
well. Of course the noise coming through the re-
ceiver is also dependent on the band width of
the receiver, but the band width can be restricted
almost anywhere in the receiver. Generally it is
done in the i.f. amplifier and audio circuits. If
anyone has any doubts about improving the
signal to noise ratio of a receiver by decreasing
the bandwidth, let him take a page from the
book of the moon-radar experiments, where the
receiver bandwidth was 50 cycles! Compare this
with the 150-cycle bandwidth of a good crystal
filter. However, the usual communications re-
ceiver has a crystal filter that restricts the band-

ON THE low-frequency bands receiver sensi-

* Assistant Technical Editor.

A 28-Mec. converter that uses fixed-tune r.f. stages
and thus eliminates the ganging problem. The per-
formance is excellent because of the use of 6AKS
miniature tubes.
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e Here is a 28-Mc. converter that elimi-
nates the tracking problem the easy way
— by removing the tuning condensers
from the r.f. stages. A simplke band-pass
amplifier is substituted for the r.f. chan-
nel, and the noise figure is kept low by
using the hottest tube in the field, the
6AKS. The unit is a very useful adjunct
to those surplus receivers that won’t
reach 28 Mec., and it will pep up the
10-meter performance of any pre-war
receiver.

width well enough for most amateur communica-
tion purposes.

A Simple Pre-Amplifier

The concept of this converter came after a
single broad-banded 6AC7 had been put ahead
of an old Comet Pro receiver. The 6AC7 stage,
with a tightly-coupled input circuit and with a
plate circuit loaded with a 5000-ohm resistor, was
broad enough to require no tuning over the
28-Mc. band, but when put ahead of the old
receiver it brought in weak ground-wave voice
signals that previously had manifested them-
selves only as weak carriers when the b.f.o. was
turned on and the selectivity cranked up. This
was possible because of the relatively poor signal
to noise ratio in the Pro. The resultant ¢enthusiasm
prompted the more ambitious undertaking of a
converter with no r.f. tuning, since it was felt that
the elimination of tracking problems more than
compensated for the additional complexity of a
4-tube converter plus power supply. However, for
those who feel that the converter is too great an
undertaking we suggest a little experimenting
with broad-band 6AC7 or 6AI(5 pre-amplifiers
for their present receivers. One advantage of the
converter, however, is that the operator requiring
additional bandspread for c.w. work has only to
replace the oscillator coil — with appropriately
larger padding condenser — and he is all set. Try
to do something like that simply with a gang-
tuncd affair!

The Circuit

Ideally, the r.f. portion of this converter would
be a band-pass filter centered on 29 Me., exactly
flat for plus or minus 1.25 Mec. and with very
rapid attenuation beyond. Such a filter can only
be achieved with many tuned circuits and is
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g 6.3v. to heaters

AMAMAA

Fig. I — The circuit diagram of the high-performance converter.

Ci, Cz, Csy Cs, C7, C8—0.001-pfd. L2 — 14 turns No. 24 enam., close-

postage stamp mica. wound.

Ca, Cs—100-pufd., postage stamp [ Ls— 814 turns No. 24 enam.,
closewound.
Ls — 37 turns No. 26 enam., close-

mica.

Co — 0.01-4fd. mica.

Cio, Ci3, Cis—51-pufd.
(Erie N150).

ceramic wound.

from Lg by single washer
thickness,

Lo — 8-henry, 50-ma. filter choke
(Stancor C-1279).

R1, R4 — 180 ohms.

Re, Rs, Rz, Rs, Ruu — 270 ohms.

R3, Re — 6800 ohms.

Ci1, Ciz — 16-ufd. 450-volt electro- Le —9 turns No. 26 enam., close- R’ 5000 ohms, 10-watts, wire-
Iytic. wound and separated from wound. X

Ci4 — 11-pufd. midget variable (Ham- Ls by single washer thick- pg,,_ 5] 000 ohms, 1-watt.
marlund HF-15 with one ness. All resistors }4-watt unless other-

stator plate removed).

Ly —7 turns No. 26 d.s.c. close- wound.

wound over ground end of L2. Ls — 3 turns No. 26 d.s.c., separated

hardly practical for the amateur — or most com-
mercial production! — and so something more
straightforward must be found. The next best
would be double-tuned transformers, slightly
overcoupled, but here again is something outside
the scope of most home construction, and so we
must resort to single-tuned circuits. Ilowever, the
broad-banding is obtained by loading the circuits
with resistors to decrease the Q, using a minimum
of capacity for the same reason, and then “stag-
gering”’ the circuits; i.e., tuning them to slightly
different frequencies so that the resultant pass
band is broad and nearly flat within the required
range. The input circuit, from the antenna, must
be broad, and this can only be obtained by heavy
coupling to the antenna. However, this condition
coincides with the condition for best signal trans-
fer and is to our advantage. It is the antenna
input circuit that is the big bugaboo in this work,
and if one is working from an odd length of wire,
or from any system that requires antenna tuning
during transmission, it is necessary to tune the
antenna for receiving. If one works from an un-
tuned line — a so-called “flat” line — it will be
easier to get the proper loading on the input
circuit. This doesn’t mean that this converter is
complicated and not worth the trouble —it
means that your antenna coupling isn’t too
adequate as it stands, and the only thing that
saves it is the fact that the input stage is tuned,
by the ganged condenser.
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L7 — 7 turns No. 20 enam., close-

wise indicated.
Ty — 300-0-300 volt, 50-ma. power
transformer (UTC R-6).

As can be seen from the wiring diagram in
Fig. 1, the only tuning controls in the r.f. stages
are the powdered-iron slugs of the coils. These
are used to resonate the coils with the circuit
capacities to the signal frequency. The loading
resistors, R3 and Rs, also serve as grid returns for
their respective tubes. The plate and screen
voltage is the same on each tube, to reduce the
number of bypass condensers, and filter resistors
are used to prevent overall feedback through the
common power lead. Another possible source of
overall feedback is the heater circuit, and in this
converter the ‘“hot” heater lead to the input
stage was run in shield braid to reduce the possi-
bility of feedback. The only unconventional eir-
cuit element in the r.f. portion is Cs, a 0.001-ufd
condenser found necessary to eliminate regenera-
tion in the amplifier. As will be found when
working on broad-band r.f. amplifiers, they have
a tendency to be regenerative in many different
ways, and often the only solution is to find a spot
where an extra bypass condenser will cool down
the system.

The oscillator%is a straight plate-tickler type
using a 6C4, and it is coupled to the mixer through
a capacity shown as dotted lines in the diagram.
Actually the coupling capacitor consists of a
short length of wire near the grid of the mixer
tube.

The output frequency is 7.3 Mec. approxi-
mately, and this is the frequency to which
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Another view of the converter
showing the r.f. sub- chassis. Note
the bracket on the tuning con-
denser, used to avoid backlash.

C1oLg is tuned. If a frequency slightly below 7.0
Me. is used, there is a possibility that the fourth
harmonic of the receiver high-frequency oscillator
will find its way into the converter, resulting in
a constant signal that has only nuisance value.
A low-impedance shielded line feeds the 7.3-Me.
output into the communications receiver. The
communications receiver furnishes the necessary
selectivity.

The power supply is regulated, using the minia-
ture equivalent of the VR-~105, and the stabilized
105 volts is fed to all stages.

Construction

The r.f. stages and mixer are built as a separate
unit on a strip of aluminum, as can be seen in the
photographs. This wasn’t done to be fancy, but
rather to furnish a chassis in which the grounds
were more certain than they would be on a
black-crackled steel chassis, and it also gave a
well-shielded amplifier when mounted on the
steel chassis. The steel chassis is a standard 7-
by 11- by 2-inch affair. A panel is used to support
the National ACN dial, and to reduce metal

work on the steel chassis the panel is supported
away from the chassis by an aluminum bracket
on one side and by two of the screws that fasten
the dial to.the panel. Holes in the chassis allow
access to the tuning slugs of the r.f. coils.

As first assembled, the tuning condenser was
mounted on the chassis by the single hole in its
bracket, but this inadequate support allowed too
much backlash and so a small aluminum bracket
was added that was fastened to the chassis by
two screws and to the condenser by the shaft
bushing. This resulted in a rigid mount that con-
tributes considerably to the mechanical stability
of the oscillator.

The construction of the aluminum channel is
apparent from the photographs. It is 3 inches
wide and 114 inches high, and is bolted to the
side of the steel chassis and to the top. The
arrangement of the components can be seen in
the photograph of the strip. A small strip of
bakelite, supported away from the side by screws
and small spacers, is used to support the power-
supply end of the filter resistors Rs, Rs and Rs.
The ends of the resistors are fed through small

¢
The straightforward arrangement
of the r.f. components is shown in
this view of the sub-chassis. The

straight side is screwed to the side of
the chassis.

¢
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holes in the bakelite and then wrapped around
the insulating strip before being soldered to-
gether.

In the heater circuits of the miniature tubes,
pin 4 is grounded to a lug under the nut fastening
the socket, and pin 3 is the “hot” heater lead.
In the case of the input 6AKS5, the hot heater
lead was led back in shield braid, and the braid
was grounded at the lug grounding pin 4, and to
lugs at two other points along the way. These
latter lugs are under the nuts fastening the
sockets for Lz and the output coil, LsLs.

The cathode and screen/plate bypass con-
densers are grounded to lugs under nuts holding
the sockets of their respective plate coils. Since
it doesn’t matter where the cathode resistors are
grounded, they are returned to lugs under the
coil sockets ahead of them. Pins 1 and 2 of the
coil sockets are grounded to the lugs just men-
tioned, the No. 3 pins of the coil sockets for Lg,
Ly and Lg go to the plates of their respective tubes,
and the No. 4 pins of the same sockets are con-
nected to the screen pins on the tube sockets. The
grid condensers, C; and Cg, are tied from pin 7
on the coil sockets to the grid pins on the tube
sockets.

The oscillator and power-supply wiring on the
steel chassis is conventional, with the exception
of the oscillator coupling condenser. A small
National TPB bushing is mounted on the chassis
where it will be parallel to the lead on the grid

side of Rg. This bushing is connected to the stator | {

of C14 and the “hot’’ side of L7 by a heavy wire,
and coupling is obtained by the capacity between
this bushing and the grid lead of the mixer stage.
The output cable from Lg is a length of RG-59/U
70-ohm cable. If one of the free points on the
OB-2 voltage regulator tube socket is used as a
tie point for Cy2 and Ly, as was done in this case,
be sure to clip off the pin on the tube. If this isn’t
done, a discharge will be obtained inside the tube,
since the free pin projects inside the tube en-
velope and acts as an anode. .

The coils for the converter are wound on the
new Millen 74001 tuned plug-in coil form. The
coils are started on the form about 1% inch above
the lower limit of travel of the iron slug. In the
case of Lz and L, one end of the winding is con-
nected to pin 4 and the other to pin 7. A jumper
is then run from pin 7 to pin 8. This jumper has
the effect of tapping down the plate on the coil,
gince the jumper has some reactance at these
frequencies. In the case of the oscillator coil, the
padding condenser, Cy, is mounted inside the
coil, although it could be mounted on the coil
socket. The tickler, Lg, is wound on the form
away from the slug end. The mixer output ca-
pacitor, Cpo, is mounted on the socket. All
coils are securely fastened with coil dope, and
this is particularly important in the case of
the oscillator coil assembly, to insure long-time
stability.
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Alignment

After the wiring has been completed and
checked, the oscillator should be tested. This will
require a receiver capable of tuning around 21
Me. or an absorption wavemeter in the same
range. Lacking either of these, put a voltmeter
across 15 and see if the voltage increases slightly
when you touch the grid of the oscillator tubé. If
it does, it shows that the circuit is oscillating, and
you can tune to frequency with the iron slug.

Couple the output of the converter to your
communications receiver on 7.3 Mec. and tune the
slug of L for maximum noise in the receiver, with
power to the converter. You will now need some
kind of 28-Mec. signal with which to establish
your oscillator frequency accurately, and this

A view underneath the chassis shows the polystyrene
bushing used to couple from the oscillator to the mixer.
The panel is mounted away from the chassis to sim-
plify mounting of the dial. The tuning screws of the r.f.
coil can be seen projecting through holes in the chassis.

signal can be & harmonic from your transmitter
or a test generator you borrow. Assuming a signal
source of, say, 28.5 Me., set the tuning dial to
about 35 and adjust the slug on the oscillator coil
until the signal is heard. Short the input of the
receiver with a carbon resistor equal in value to
the impedance of your antenna line while doing
this — if you use a tuned line a value of 300 ohms
is a fair compromise value. Having established
your tuning range — and checked it at other
points if available — peak Lg, Ly and L4 on
noise. You will find L3 is very broad. Now tuning
(Continued on page 116)
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Crystal Grinding Without Tears

Helpful Hints on Bringing Blanks to Frequency

BY FRANCIS R. COWLES, * W1AOK

author’s feelings about crystals were prob-

ably the same as those of most hams. Even-
tually daring to open some of my commercial
crystals, I decided to grind one of them to a
higher frequency. After a terrific struggle the fre-
quency was finally raised — so high that the crys-
tal was never used again!

In the past three years I have learned enough
about grinding crystals to know that it is possi-
ble to get into lots of trouble grinding your own.
The only way to be a crystal maker is to work at
it. However, it is hoped that the following infor-
mation will help the average ham to grind his own
crystals, although it does not guarantee to show
you how to get all your blanks on frequency with
good activity. If anyone reading this does know
how to do this I would like to hear from him.

BEFORE making crystals professionally, the
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Fig. 1 — A crystal dimensional chart, showing fre-
quencies at which harmonics of low-frequency vibration
modes occur as a function of the dimensions of the crys-
tal blank. X and Z harmonics are shown by solid and
dashed lines, respectively. The crystal dimensions should
be chosen so that the length and width do not fall on one
of the lines at the desired frequency, because coupling
between the various modes causes erratic operation with
temperature changes and is accompanied by a drop in
activity. This chartis given forillustrative purposesonly,
since the dimensions at which couplings occur will be
modified by slight variations in the angle of cut, parallel-
ism of faces, whether or not the edges are beveled, etc.
(Adapted from a chart prepared by the Franklin Engi-
neering Co.)

Page 58 of the 1945 Handbook gives an ele-
mentary idea about what crystals are and how
they work. Most ham crystals are now either AT
or BT cuts, and Handbook Fig. 262-A shows just
how these two cuts oscillate. However, there are
other vibration modes which can couple to the
shear mode and cause interferences which pre-
vent oscillation. The dimensional chart, Fig. 1,
shows how these interfering modes can be avoided
by using proper dimensions. Since these charts
are based on computations it is usually necessary
to check them by dimensioning and temperature-
testing a few crystals to determine the extent to

* o/9 Crystal Regearch Laboratories, Hartford, Conn.
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¢ Whether or not you acquire some gov-
ernment surplus crystals, there usually
comes a time when you want to move a
crystal to what seems to be a greenerspot
in the band. You’ll get there with fewer
tribulations if you have some idea of
what crystal grinding is all about. Here
is some good dope from a ham who is
associated with a well-known crystal
producer.

which practice deviates from theory. The regions
on the chart which are shown to be clear of inter-
fering modes are usually explored before cutting
blanks because in mass production the only way
to get a practical percentage through the temper-
ature test i3 to predimension all crystals. For
practical purposes, however, usable activity at
room temperature is all that is required in an
amateur transmitter because temperature changes
are of small magnitude.

A good crystal-grinding layout for hams should
have several components. The first necessity, of
course, is a flat piece of plate glass, usually about
four inches square. In order to keep the crystal
flat a “button,” also of plate glass, is necessary;
it may be either round or square and should be
slightly larger than the crystal blank, as shown in
the photograph. Both plate and button can be
obtained at the local glass store. Two grades of
abrasive, No. 303 emery for surface grinding and
No. 600 carborundum for edge grinding and
beveling, are ideal. These can usually be obtained
at a hardware store or at an opticians’ supply
house. A small paint brush is handy for moisten-
ing the abrasive and spreading it around the lap-
ping plate. For those hams who have a microme-
ter and like to use it, the formula on Page 58 of
the 1945 Handbook tells how to find the frequency
when the thickness and constant are known.
(The constant for BT quartz is 101.5.) A microm-
eter isn’t really a “must” in grinding crystals;
if you know the approximate frequency of your
blank, all you need is your crystal oscillator and a
receiver. The receiver, of course, should cover the
frequency at which you will be working.

Because frequent checking of activity and
frequency are necessary while grinding the crys-
tal, it is wise to provide a test holder and clip
to make this process as rapid and easy as possible.
A simple one made from an FT243 holder is
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The equipment necessary for grinding a crystal
blank to frequency. A piece of plate glass and a “button™
of the same material are essential. The *quick-change”
adaptation for the crystal holder is a convenience. Not
shown, but also convenient, are a small paint brush for
spreading abrasive and a toothbrush for scrubbing.

shown in the photographs; it is made by substi-
tuting a sliding cover for the screw-on cover
plate. The sliding cover is nothing more than
a rectangular piece of sheet copper or brass bent
to fit around the holder as shown. Crystals can be
interchanged, with this cover, in a matter of a
few seconds. For other type holders similar clips
can be easily made from an old piece of aluminum
or sheet tin.

Soap and warm water and a tooth brush are
used to clean and rinse the crystal. In crystal
shops clean compressed air is used to dry the
crystal and electrodes, but for home grinding
lintless cloth from an optician’s, or at least a
clean towel, can be used.

e\ Fig, 2 — The 3
la~1s by 1% inch elec-
trodes used in mod-
ern crystal holders,
showing the lands
at the corners be-
tween which the
crystal is firmly
held.

EDGE

ToP

Present-day electrodes have raised lands on
each corner, as shown in Fig. 2, and the crystal
should lie at least half-way across these lands
and should not be larger than the electrode. The
electrodes should be cleaned as carefully as the
crystal. Before final assembly both crystal and
electrodes should be handled carefully by the
corners or edges after their last good scrubbing.

Hdw to Grind

The actual grinding is done as follows: Spread
the 303 abrasive over an area about a half inch
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square on your lapping plate, wet the brush, mix
water into the spot and spread the abrasive over
the lapping plate. Always keep the abrasive
moist. Take the button and put a drop of water
at its center, and press a dry blank over the drop
of water. There should be just enough water in
the drop so that it squeezes out under the edges
of the blank, where it is wiped away. Place the
button, blank down, on the emery and put the
index finger in the center of the button. Use just
enough pressure to move the button in a figure-8
pattern. This motion is used because it seems to
balance the hand directly over the button and
helps keep the blank flat.

After grinding through ten or fifteen “8s”’ the
blank should be rechecked for frequency and
activity. The blank’s activity is a term used in
crystal making to describe how strongly a crystal
will oscillate. In ham gear this might be indicated
by the magnitude of the dip in the plate current,
grid current to the next stage, or rectified grid
current in the crystal oscillator. It is nearly im-
possible to tell how much change in frequency
will oceur during the grinding of a crystal, because
pressure on the button, the amount of abrasive,
and the area of the “8” all will vary the fre-
quency. The frequency change probably will be
between 200 and 1000 cycles per “8,” using a
7-Mec. crystal. The crystal can be moved along
faster as the operator bccomes more familiar
with the technique, but for the beginner frequent

“checks of activity are in order so that any drop

can be corrected.

To grind a crystal successfully the activity
must be good when the erystal is brought to the
desired frequency. There are several ways to
raise the activity. Assuming that, with careful
grinding on a flat plate with a flat button, the
two faces of the crystal are parallel, the major
cause of low activity will be dirt or moisture on
the crystal or electrodes. Before checking activity
the crystal should be scrubbed carefully with the
tooth brush, using warm water and soap. Wipe
the crystal clean and be sure that the electrodes
are clean and dry. If the activity is still down the
next thing is to bevel all eight edges of the crystal,
as shown in Fig. 3. The beveling can be done with
cither fine or coarse abrasive, but is usually more
effective with the coarse. Beveling, incidentally,
will also raise the frequency because of the quartz
ground off during the process.

Although beveling will usually improve the

¢

Another view
of the crystal
holder, showing
the assembly.
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Fig. 3 — Beveling and edge grinding.

activity, another method — and probably the
simplest —is to 'change electrodes. The land
heights on the electrodes have a critical effect on
activity. This is attributable to two things: the
capacity across the electrodes, and the reflection
of supersonic waves which are given off by the
crystal and reflected by the central portion of the
electrode. These supersonic waves are caused by
the flexure or rise and fall of the center of the
crystal as it vibrates in the shear mode. If the
center of the crystal becomes too high and the
lands are so low that the center of the crystal
touches the center of the electrodes, the crystal
will stop oscillating.

The last step and the most drastic method of
raising activity is to edge-grind adjacent edges,
as in Fig. 3. This grinding is best done with coarse
‘abrasive and should be followed by a slight bevel
to remove any chips which may remain. The
author uses the figure-8 motion for both beveling
and edge grinding to keep the bevel even on all
sides and to keep the sides parallel. By checking
the crystal frequently, a drop in activity can be
corrected by the above methods. If the crystal is
ground too far and goes completely dead, the fre-
quency may be too high when the crystal is again
active.

Since the author is & ham, the gear in which
the crystals were checked was also taken from
the 1945 Handbook. Two crystal oscillators were
built as recommended, one a 6L6 pentode oscil-
lator and the other a 6L6 Tri-tet. The circuits
used are given on pages 97 and 98, the only differ-
ence being that in the author’s gear the plate
voltage was 450. These two oscillators were ar-
ranged so that either one could be used to drive
an 807 final which was also built as per ye old
Handbook. Thus, with no trick circuits or special
gear the crystals were ground just as any ham
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probably would go about it. With a 150-ma. pilot
bulb to protect the erystal the rig was put on the
air. Allowing for a rusty fist the signal was clean-
cut and all that could be asked of a crystal. Seven-
Me. crystals were used. With the pentode oscilla-
tor on 7 Me. and the 807 on 14 Me. the rig worked
fine — with a dummy lokd. In the Tri-tet oscil-
lator the 7-Mec. frequency was quadrupled and
the 807 worked as an amplifier on the 28-Mec.
band. Many contacts were made and reports
indicated that the signal was still keying well and
according to the best ham technique. Standard
14-Mec. crystals were used in the pentode oscil-
lator with the 807 doubling to 28 Me. and still
putting out a good signal. For the average ama~
teur, 14-Me. crystals are rather difficult to grind
as they are touchy things to handle, but it is not
difficult for any ham to grind his own 3.5- and 7-
Me. crystals. When a crystal was on frequency it
was tried in the rig. In all cases each crystal was
made to work by the recommended methods for
improving activity and obtaining the necessary
drive.

Finally, there should be a word of warning
about out-of-band operation. The mounted crys-
tal should be tested for stability of mechanical
assembly before the transmitter is put on the air.
This can be done by rapping the holder several
times on the edge of the table. Another method
is to drop the crystal from a height of about a foot
on to a hardwood surface. If any change in fre-
quency can be observed the holder should be
taken apart and reassembled. In modern holders
the spring may cause instability if it is not scated
properly. If good frequency-measuring equipment
is not available, do not try to crowd the edges
of the band. Changes in frequency in the order
of 500 cycles can occur between various oscilla~
tors, and smaller changes are possible in tuning.
If you must crowd the band edge, get another
ham who has accurate measuring gear to check
your frequency. Grinding your own crystals can
be lots of fun, and you can have the freedom of a
v.f.o. without the danger of a pink ticket.

&;Stray_q_f&

W. Offutt, LSPH, sent us the following list of
ham calls found scratched on a pillar in the
Chambers Street (NYC) subway station —
W2NGF, W2NGV, W2AGB, W2MXQ, W2AJJ,
W20MU, W2JCD, W20NX, W2MCA and
W2KEY.

What? No DX!

Lt. Col. J. H. DeWitt, W4ERI, appears to
have set a new DX record for 214 meters when he
bounced those radar signals off the moon on
January 10th. QST expects to present soon the
complete story on this_historic event, written by
one of the amateurs who participated in Project
Diana at Camp Evans.

QST for




Flexible Coaxial Cable

New Developments in Solid-Dielectric Lines

BY RINGLAND M. KRUEGER*

considerably during the accelerated de-
- velopment and production programs of the
war, and modern semi-flexible solid-dielectric
coaxial cable isan outstanding example. Expedited
by the close joint codperation of the various manu-
facturers and the armed forces, under the leader-
ship of the Army-Navy R.F. Cable Cobrdinating
Committee, a number of types were developed
and produced in large quantities, to the close
mechanical and electrical tolerances necessary for
full interchangeability of sections of like type
designation. These cables had to withstand the
extreme cold encountered at high altitudes, the
terrific heat in mobile equipment stationed on a
desert or on a South Pacific island, the bending
experienced in the tutret of a tank or the scanning
radar antenna in a bomber, and the terrific shock
when mounted on a battleship firing a full salvo.
The first flexible coaxial cable was made with
bead spacers, but there was always the definite
danger of moisture collecting within the cable
and seriously reducing the breakdown voltage.
For example, when a fighter plane or bomber
climbs rapidly from near sea level to a high alti-
tude, the temperature of the plane may drop as
much as 100 degrees F. in a matter of minutes,
and this sudden reduction in temperature causes
condensation of any water vapor present in the
air within the cable. It was, therefore, imperative
that a solid-dielectric coaxial cable be developed,
to eliminate all air spaces between the center
conductor and shield. The first solid-dielectric
semi-flexible cable, meeting the electrical and
mechanical requirements of the Services prior to
Pearl Harbor, used a dielectric called ““ copolene.”
Early in the war, through the joint coéperation
already mentioned, “polyethylene” was devel-
oped and adopted as the dielectric material.”
Polyethylene has a host of desirable character-
istics as a dielectric for solid coaxial cables. It is
very flexible under extreme cold and readily
passes a cold bending test at temperatures as low
as —40 degrees C. It has a high softening point
and will withstand temperatures as high as 185
degrees F. Of paramount importance, however,
is its excellent low power factor of 0.0003 to
0.00045 and its diclectric constant of 2.29, the
combination of which produces a desirable low
loss factor. Polyethylene is not affected by acids,
alkalis, aviation gasoline, oil, hydraulic brake

MANY electrical components were improved

fluid or sea water. There is no known solvent for

* American Phenolic Company, Chicago, Ill.
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® Many a ham was impressed during the
war with the wonderful advances that
were made in flexible coaxial cable, and
many a ham now has an eye on some for
his new or revamped rig. Here is a story
for the fellows who didn’t have a chance
to become acquainted with it during the
past few years.

4

polyethylene at ordinary tempcratures. From an
electrical standpoint, polyethylene is almost com-
parable to polystyrene and it has the advantage
of flexibility. Solid polyethylene coaxial line has
more constant impedance than washer-spaced
lines, because the diclectric material is homoge-
neous and of constant diameter over the entire
length of the cable.

The center conductor of solid coaxial cable is
made of either solid or stranded copper wire, and
in some lossy applications a nichrome-wire inner
conductor is used. A polyethylene sheath is
extruded over the inner conductor, and several
inspections are made to insure constant diameter
and permissible eccentricity. The eccentricity is
tested by X-ray methods and is held below 10
per cent. For the smaller cables, this is only
0.0066 inches!

The outer conductor is then woven over the
core. This conductor is usually one or two layers
of bare copper braid, but, for some special applica-
tions the braid is made of tinned-copper or of a
silver-coated braid covered with a plain copper
braid. The braid in turn is covered with a vinylite
jacket. Vinylite — or “vinyl” — is a plastic ma-
terial that is unaffected by oils, gasoline, hy-
draulic brake fluid, water or sunlight, and its
weatherproof qualities have proved themselves
many times in the past few years. Some cables
for military applications are made with an addi-
tional steel-braid armor jacket over the vinyl, but
these are of limited interest to amateurs.

One great advantage of solid coaxial cables like

. those described above is that they are very easy

to install, and can even be buried in the ground
without additional treatment. Extended tests on
cables buried underground for fifteen months, in
a naturally low spot where water or frost was a
constant threat, showed no ill effects on the cable
either mechanically or electrically. Actually, no -
change in the electrical characteristics could be
detected with very precise measuring equipment.
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TABLE [ —LIST OF STANDARD COAXIAL CABLES

Nominal . . . Attenuation in
Army Diameter Nominal| waign | Nominall N omwu.zl db. per 100 ft. Max:
Class of Cables Navy Inner Conductor of Of’"‘” Pounds | Imped- | Capaci- Operating Remarks
Type Didactric Diamster| oot ance tance 20 Me. 1100 Me. Voltage |
Number (Inches) (Inches) Ohms | uuF./Ft. Rms
50-55 ohms Single RG-58/U 1| 20 A.W.G. Copper 0.116 | 0.195 | 0.025 53.5 28.5 2.0 4.1 1800 | General purpose small size flex-
Braid ' ible cable
RG-8/U 7/21 A.W.G. Copper 0.285 0.405 0.108 52.0 29.5 1.0 2.1 4000 | General purpose medium size
flexible cable
RG-17/U | 0.188 Copper 0.680 | 0.870 | 0.460 52.0 27.5 0.37 0.85 | 11,000 | Large high power low attenua-
tion transmission cable
RG-19/U | 0.250 Copper 0.910 | 1.120 | 0.740 52.0 29.5 0.31 0.70 | 14,000 | Very large high power low at-
Max . | tenuation transmission cable
Double RG-55/U 2| 20 A.W.G. Copper 0.116 0‘206 0.034 563.5 28.5 2.0 4.1 1900 | Small size flexible cable
Braid '
RG-5/U 16 A.W.G. Copper 0.185 | 0.332 | 0.087 53.5 28.5 1.4 2.7 2000 | Small microwave cable
RG-14/U | 10 A.W.G. Copper 0.370 | 0.545 | 0.216 52.0 20.5 0.66 1.4 5500 | General purpose semi-flexible
. power transmission cable
70~-80 ohms Single RG-59/U | 22 A.W.G. Copperweld 0.146 | 0.242 | 0.032 73.0 21.0 1.9 7 2300 | General purpose small size video
Braid ) cable
RG-11/U | 7/26 A.W.G. Tinned 0.285 | 0.405 0.096 75.0 20.5 0.93 1.9 4000 | Medium size, flexible video and
Copper communication cable
Double | RG-8/U? | 21 A.W.G. Copperweld | 0.185 | 0.332 | 0.082 76.0 | 20.0 1.4 2.7 2700 | Small size video and i.f. cable
Braid g )
RG-13/U | 7/26 A.W.G. Tinned 0.280 | 0.420 | 0.126 74.0 |i 20.5 0.93 1.9 4000 ”%I.F. cable
Copper 13.5
Low Capacitance | Single RG-62/U | A.W.G. Copperweld 0.146 | 0.242 | 0.0382| 93.0 Max..14.5 1.6 3.0 750 | Small size low capacitance air-
Braid 10.0 spaced cable
RG-63/U | 22 A.W.G. Copperweld | 0.285 | 0.405 | 0.0832( 125 Max, 11.0| 1-1 2.0 1000 | Medium size low capacitance air-
: Max 13.5 ‘ spaced cable
Double | RG-71/U*| 22 A.W.G. Copperweld 0.146 | o 950 | 0.0457( 93.0 Max. '14‘ 5 1.6 3.0 750 | Small size low capacitance air-
Braid 1 ! spaced cable for i.f. purposes
Twisting Bingle RG-41/U 5| 16/30 A.W.G. Tinned 0.250 0.425 0.150 87.5 27.0 4.6 10.0 3000 | Speocial twist cable
Application Braid Copper

All cables use copper braid and vinyl protective covering unless otherwise noted.
1 Tinned copper shielding braid.
3 Tinned copper shielding braid and polyethylene protective covering.
3 Bhielding braid: inner — silver coated copper; outer — copper.
4 8hielding braid: inner — plain copper; outer — tinned copper. Polyethylene protective covering.
& Tinned copper shielding braid and neoprene protestive covering.



Velocity factor is a term used to describe the
decrease in velocity of transmission in a coaxial
cable and is expressed as a percentage of the
velocity in free air. In other words, if r.f. energy
has a wavelength of 100 cm. in air and only 66 cm.
in coaxial cable, the velocity factor is 0.66. A
method of determining this factor is to select a
piece of cable and connect a small half loop be-
tween the inner and outer conductors at one end
of the cable, leaving the other end of the cable
open, The half loop is then coupled to a grid-dip
meter and the lowest frequency is found that will
dip the meter. The cable is an electrical quarter
wavelength at this frequency, and the velocity
factor can be computed from

fXL

F=-2
246
F = velocity factor
f = frequency in Mec.
L = length in feet

If the far end is short-circuited, the length be-
comes a half wave and the above formula requires
a constant of 492 instead of 246. The coupling
loop must be made as small as possible consistent
with sufficient coupling to the grid-dip meter, or
else a small error will be introduced. Incidentally,
this grid-dip meter method is an excellent one for
checking the electrical length of a quarter-wave
piece of coaxial line used as a matching trans-
former between the radiator in a close-spaced
array and a higher-impedance transmission line.

.Coaxial cables suitable for feeding antennas
are available in impedances of 50 and 70 ohms.
Wide variations in physical size and power
capabilities are available, as can be seen from
Table I, a compilation of the standard cables now
available and most likely to be used by amateurs.
The proper selection of cable types depends upon
the requirements, such as the operating fre-
quency, desired impedance, power level and the
length of the cable run (attenuation).

A low-capacity line is available. It has a novel
type of construction that uses a small thread of
polyethylene spiralled around the center con-
ductor to act as a supporting medium in a tube of
polyethylene. The conventional shield braid is
placed over this, along with the normal jacket.
This particular type of line is used where low
capacity and not constant impedance is the impor-
tant factor.

where

““Twin Lead’’ Parallel Line

A new development of great interest to the
amateurs who have tested it is Amphenol’s
polyethylene insulated ‘‘twin-lead” line, which
is manufactured in impedance values of 300, 150
and 75 ohms. The 300-ohm line was brought out
under recommendations of the R.M.A. as a stand-
ard impedance for use with television and fac-

1 Mix, ** A Low-Power 28-Me. 'Phone-C.W. Transmitter,”
Q8T, March, 1946, :
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simile receivers. Amateurs, always quick to adopt
new ideas, have utilized ‘“twin-lead” for feeder
applications in the bands now open.! This line
was not brought out with the thought in mind of
supplying the amateurs with a transmission line,
but reports have been received indicating success-
ful performance of the 300-ohm line with 500
watts of power at 30 Mec., where the standing
wave ratio was less than 2 to 1. The attenuation
of the 300-ohm line is 0.88 db. per 100 feet at 30
Me., and its velocity factor is 0.82. This line is
excellent in dry weather, but being an open type
of line some change in impedance is to be ex-
pected when frost, condensation, or rain collects
on the line, or when it is run closer than several
inches to metallic objects.

It is therefore recommended that, for the best
all-around operation in any type of weather, a
coaxial line be used in place of any parallel-wire
type of line. However, many amateurs may feel
that the lower-priced ‘‘twin-lead” line will be
satisfactory for his operations, and this is quite
true provided he is familiar with its limitations.

Coaxial cables have been used very extensively
throughout the entire war period and have been
most satisfactory under all possible conditions.
It is felt that the amateur will use more coaxial
cable for links between the various stages of his
transmitter and for his antenna feed. He will find
that he has not only an excellent antenna set-up,
but that regardless of weather conditions he will
not be bothered by flash-over of his feed line while
“on the air.”

6 Strays ¥

Having heard and read much about the famous
““doorknob” for v.h.f., we decided to try it. We
removed the knob from our door and substituted
it for the HY'75 in our pet oscillator. Vast im-
provements were immediately noted, among
which were:

1) Remarkable lack of spurious radiations such
as sidebands, parasitics, and harmonics.

2) Stability under modulation.

3) Constant power output and stability over the
entire tuning range.

4) No overheating of the doorknob even under
heavy load.

5) Circuit constants not critical for normal
operation — therefore likely to give same results
even for beginners.

Before you try it, however, make sure your
power supply can take it, as the power consump-
tion is rather excessive. The theory of operation is
beyond the scope of this paper. Suffice it to say
that by judicious use of relativity theory, calculus
of variations, and advanced buggering we be-
came convinced that this apparatus was the most
sensible way of going insane since the invention
of the regenerative receiver.

— Victor Mayper, jr.
— Fred Kann
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‘The Postwar Naval Reserve

Organization of the Communication and Electronic Components

BY LT. COMMANDER STUART D. COWAN, JR., USNR, W2DQT *

OP-RANKING naval officers are cognizant of
Tthe vital role played by radio amateurs in
World War IT and are counting on the hams

- for know-how, enthusiasm and leadership in the
communication and electronic components of the
postwar Naval Reserve. The

cipal groups — the Ready Reserve and the
Standby Reserve, both of which include air,
surface and specialist components and constitute
one unit in the over-all U. S. Naval Reserve.
The Ready Reserve, to be maintained in a high
state of training, will consist

Navy intends to do its part
by providing training ships,
buildings, modern equip-
ment, funds, publications,
training plans and active
supervision of reserve activi-
ties through a new, stream-
lined organization.

The veterans of World
War IT will form the back-
bone of the Naval Reserve
during the next few years,
after which they will be re-
placed gradually by younger
men. Officers are automati-
cally members of the reserve
after separation; enlisted
men must enroll in class V-6,
USNR, for inactive duty.
WAYVES are included in the
reserve program — particu- .
larly in communications!

A progressive program for promotion and ad-
vancement of personnel is planned and time in the
reserve counts toward longevity benefits in higher
pay. All members are eligible for a two-week active
duty period, cruise or equivalent, with pay, on a
quota basis.‘'Weekend cruises aboard combatant
ships will be available at coastal ports.

Basic Organization

The organization of the new Naval Reserve
bears little resemblance to that of the prewar
reserve. A rear admiral, USN, in the Bureau of
Naval Personnel, Washington, is the Director of
Naval Reserve; Rear Admiral John E. Gingrich,
USN, hus been appointed the first DNR and has
on his staff personnel versed in communications
and electronics, including radio amateurs. Re-
serve training will take place in all naval dis-
tricts except the 10th (Caribbean), 15th (Canal
Zone), 16th (Philippines), and 17th (Alaska). In
each district, except those listed, a captain, USN,
assigned as District Director of Naval Reserve,
will supervise reserve activity.

The Naval Reserve is divided into two prin-~

¥ o/0 Cowan & Dengler, Inc., 527 Fifth Ave., New York.
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Rear Admiral Jehn E. Ginrich
Director of the Naval Reserve

of 175,000 men and 25,000
officers and be available for
immediate mobilization in
time of emergency. This
group will drill one night
a week for a two-hour period
and take a two-weck cruise
or training duty each year.
Members may be ordered to
active duty only with their con-
sent in time of peace. Com-
munication and electronic
personnel in the Ready Re-
serve will be trained in Ready
Reserve armories.

The basic unit in the Ready
Reserve is the division. It is
to be made up of 13 officers
and 200 enlisted men.

The Standby Reserve is
not limited in size and will be
composed of officers and men
unable to devote as much time to the reserve as
members of the Ready Reserve. They will be en-
couraged to attend instruction periods and take
part in Ready Reserve activities on a voluntary
basis; members of this group will have an oppor-
tunity to transfer to the Ready Reserve. Through
the establishment of communication companies

o Here is your first look at the tentative
plans for the new Naval Reserve. Con-~
gressional action is necessary before any
plan becomes a reality. The author par-
ticipated in Navy Department planning
for the establishment of the communi-
cation and electronic components of the .
postwar Naval Reserve, and this article
states his understanding of present
plans. It must be pointed out that
changes in elements of the described
plans may be made prior to final ap-
proval. Accordingly, we shall have a
further article describing final plans as
soon as known. QST will welcome com-
ment on this article.
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and communication platoons, provision has been
made for large-scale participation in communica-
tion drills by the Standby Reserve; communica-
tion equipment for these units is in storage await-
ing distribution.

The Ready Reserve will receive one day’s base
pay per drill; members of the Standby Reserve
will receive the same pay for drills they attend.

In order to maintain the Ready Reserve within
age brackets which insure physical fitness for
arduous sea duty in time of emergency, plans call
for a turnover of personnel between reserve units.

Various branches of the Navy Department in-
terested in maintaining direct, active liaison with

their specialist personnel are being encouraged ™

by the DNR to work out plans for its accom-
plishment.

-Other divisions of the reserve are the Merchant
Marine Reserve, Fleet Reserve, NROTC units
and Honorary Reserve.

The Ready Reserve is to be organized in 758
divisions, each composed of 13 officers and 200
men. Each group of not more than four divisions
which utilizes the facilities of one armory will be
grouped in a battalion under the command of a
reserve commander or captain,

Ready Reserve armories will be equipped with
engineering, bridge and CIC mock-ups, class-
rooms, guns, radars, electronic maintenance facil-
ities and complete radio installations. Also under
consideration are: use of fleet training centers
and other regular Navy facilities; use of vessels
of the Reserve and Inactive fleets; location of
ships in cities on inland waterways to be used as
armories. If a unit is located on navigable waters
a vessel will be provided for underway training.

It is planned to distribute a magazine contain-
ing reserve news and articles of general mterest to
members of the reserve.

Communication Organization

The Naval Reserve Communication System
includes a comprehensive chain of radio stations
linking naval districts with Radio Washington,
and district stations with armory, company and
platoon stations within the district. The NRCS-
will handle reserve traffic, drill messages, and will
tie in with amateur emergency nets and serve as
an alternate to the Naval Communication Service
in the event of a major casualty.

Twelve district radio stations control reserve
communications in as many districts. No instruc-
tion of reserve personnel will take place at district
stations — they are operating stations only.

It is planned to operate fourteen alternate dis-
trict stations, one in each district except the 9th
(Middle West) and 12th (West Coast) — which
require two each because of their size. Alternate
district stations assist district stations and as-
sume control in the event of a material break-
down.

Each of the two hundred and fifty Ready
Reserve armories will maintain a large, well-
equipped radio station operating in the armory
net under the control of a district station. The

armory station controls communication company

and platoon stations netted with it. Armory sta-
tion equxpment is to be used for extensive formal
instruction in operation and maintenance.

Nine hundred communication companies and
five thousand communication platoons allow for
large volunteer participation in communication
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activities by the Standby Reserve. These organi-
zations are linked for purposes of drills and ad-
ministration to Ready Reserve units and are an
integrated part of the reserve program, They will
be organized from Standby Reserve personnel:
(1) on the waiting list for the Ready Reserve;
(2) who wish to remain in the Standby Reserve;
(3) in outlying areas without access to armory
facilities. The complement of a communication
company will be approximately 3 officers and 15
men. The communication platoon will be approx-
imately 1 officer and 5-men. The formation of
each unit will be determined on the merits of the
case. It is expeeted that hams will be represented
prominently in these units. Women’s Reserve
personnel will be encouraged to form companies
and platoons.

Company stations will be controlled by armory
stations and in turn will control platoon stations
netted with them. Platoon stations operate under
either a company or an armory station. These
units are to be located in suitable places which
can be locked up when not in use.

Communigation Circuits

The function of most of the projected circuits
is clear from the diagram but a few remarks arc
in order. Circuit €1 is an automatic Fox broad-
cast to reserve activities in each district; C2 is a
duplex radioteletype circuit from District Direc-
tors to battalion commanders; C3 is an armory
secondary to be used on voice in conjunction with
CIC problems. C4, D3 and El are emergency
circuits, D4 is an h.f. or v.h.f. voice circuit to
-aireraft used in CIC problems; D5 provides inter-
armory communications for exchange of CIC
problem information in citics which have more
than one armory.

It is planned to hold communication drills
between fleet units at sea and reserve radio sta-
tions. Navy frequencies are to be used throughout
except for emergency circuits. Navy call signs
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starting with “N"’ will be used on c.w. circuits
except when reserve stations enter amateur bands
for emergency communications, when amateur
calls are to be used. At a future date, amateurs
may obtain copies of the District Reserve Call
Sign Book by writing to the District DNR. Ex-
tensive voice radio drills, using special voice calls,
will be conducted.

Equipment Allowances

Electronic equipment allowances for the re-
serve have been approved and most of the mate-
rial is already stored pending distribution. Al-
lowances are generous and include frequency
meters, test equipment, repair kits, tools, crystals
and typewriters in addition to transmitters and
receivers. Transmitter and receiver allowances
are as follows:

District and alternate district stations:

2 H.{. transmitters, 400/500 watts, A1, A3

2 H.f. transmitters, 100/500 watts, A1, A3

1 L.f. transmitter, 100/500 watts, Al

1 H.f. transmitter and receiver unit in a truck for emer-
gency communications (Army SCR 399 or Navy
equivalent)

4 H.f. receivers, 2-20 Mec.

2 H.f. receivers, 4-20 Mc.

2 H.f. receivers, 2-4 Mc.

1 L.f. receiver

1 Radioteletype assembly, complete

1 Automatic tape transmitting assembly

Armory stations:

1 H.f, transmitter, 400/500 watts, A1, A3

2 H.f. transmitters, 100/500 watts, A1, A3

1 L.f. transmitter, 100/500 watts, Al

1 H.f. transmitter and receiver, semi-portable, Model
TCS

1 L.f.-h.f. transmitter and receiver unit, portable, Model
MM (TBW-RBM)

2 H.f. transmitter and receiver units, portable, Model
TBX

5 V.h.f. transmitter-receiver units, portable, Model TBY

1 V.h.f. transmitter, Model TDQ

3 H.{. receivers, 2-20 Mec.

1 H.f. receiver, 4-20 Mec.

1 H.f. receiver, 2—4 Mec.

1 L.f. receiver
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1 V.h.t. receiver, Model RCK 4
1 Radioteletype assembly, complete

C nication tations:

1 H.f. transmitter, 100/500 watts, AI, A3

1 H.f. transmitter and receiver, semi-portable, Model
TCS

1 Hf. transmitter and receiver unit, portable, Model
TBX

2 H.f. receivers, 2-20 Mec.
1 L.f. receiver

Communication platoon stations:

1 H.f. transmitter and receiver, semi-portable, Model
TC8
1 H.f. receiver, 2-20 Mec.

Model letters indicate the type of equipment
requested but the Bureau of Ships, in certain
cases, has substituted similar equipment. Power
ratings, where given, refer to output.

Naval Reserve Air Stations have been allotted
an ample supply of all types of aviation communi-
cation and electronic equipment — enough to
make a ham’s mouth water and fill two pages in
QST! Electronic workshops to train Electronic
Technician’s Mates (ETMs) in material main-
tenance will be furnished vast quantities of
modern equipment — surface, air and fire-control
radars, loran, sonar, fathometers, transmitters,
receivers, teletypes, frequency meters, panoramic
adaptors, oscilloscopes; signal generators, tube
testers, VT voltmeters, repair kits, wavemeters,
receiver construction kits, ete. The Navy con-
siders it essential that the reserve be supplied
with a continuous flow of modern equipment and
intends to implement this policy. Flag hoist,
flashing light and semaphore instruction is to be
given at armories and communication companies
— masts, flag bags, flag sets, signal searchlights,
semaphore flags and ship models to illustrate
tactical maneuvers have been requested.

Training

Reserve training will be standardized and
curricula issued from the Director of Naval Re-
serve. The weekly two-hour drill period is to be
divided between classroom instruction and practi-
cal work on equipment. Publications, including
drill eryptographic aids and tactical publications,
are being set aside by the Bureau of Naval Per-
sonnel and the Chief of Naval Operations. In-
structors will be selected from qualified reserve
officer and enlisted personnel and maximum use
made of training films, strip films, slides, mock-
ups, charts, etc. N

Current plans call for field days using portable
equipment, and inspection trips to military and
commercial activities. Close liaison with the
Army, Marine Corps and Coast Guard will be
maintained and joint communication drills held.
Officers and men will be eligible for courses at
Navy electronic schools and the Navy has under
consideration plans to distribute electronic equip-
ment without cost to selected high schools, col-
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leges and universities to encourage the study of
electronics.

Aviation communication and electronic per-
sonnel will train at NRASs with reserve squad-
rons.

Active and continuing liaison between reserve
and fleet personnel is to be maintained; training
plans are being written from ‘the fleet point of
view”’ and will be reviewed by fleet operational

training commands.

National Advisory Council

Plans call for the formation of a National Ad-
visory Council composed of outstanding regular
and reserve naval officers and civilians of national
reputation to advise the DNR on reserve matters.
Naval Reserve officers on inactive duty are eligi-
ble for membership. A few civilian outstanding

- leaders in communications and electronies indus-

tries may be invited to sit in on this council.

‘ao-Stravsal

Connecting-wires in radio receivers are elimi-
nated by a method announced recently. Bare
metal sprayed into channels in a plastic chassis is
the basis for the method which, it is said, speeds
production, reduces operating costs, permits
lower prices and improves performance of radio
receivers. The process has been used in other
countries, particularly Germany, where in war-
time the spray method was used in the fabrica-
tion of radio coils.

REQUIEM

How sweetly sleep the Silent Xeys!
How proudly wear the Golden Star,

Who gave their lives beyond®the seas
In the red hell of war.

They heard the challenge to the right
By which all free men seek to live;

They knew the cost to win the fight,
The price that they should give.

Yet went they forth from hill and plain,
From friendly cities of their birth,

To bring goodwill and peace again
To all the ravished earth.

And now they sleep in foreign fields
Beneath the crosses and the stars;
With memory’s tears alone the yields,

And Silent Keys and Stars.

Envoi

O soldiers, sailors, home again,
Prevent these endless wars
Where right survives by blood and pain,
By Silent Keys and Stars.
— Lt. Comdr. Robert D. Bass, W4CQG-W3JSI
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The “Tiny Tim"

Handie-Talkie

A Midget Portable Station for the 144-Mec. Band

BY CHARLES T. HAIST, JR.,* W6TWL

HE ARTICLE on the ‘“‘handie-talkie” in June,
T1944, QST ! brought comments and in-

quiries from all over the United States,
Canada and South America. But the prize came
from quite close to home — from_a friend who,
on seeing the article, observed ‘“Why didn’t you
build a small one?”” A challenge like that couldn’t
be ignored, naturally, and the result of it all is the
new version shown in the photographs.

This “Tiny Tim” handie-talkie has been in
operation for almost a year, first in WERS work,
then on the 112-Mec. band after the reopening,
and still later on the 144-Mec. band. It is 714
inches high, 25§ inches wide, and 114 inches
thick, and weighs only 114 pounds complete with
batteries. Since it is small enough and light
enough to slip into a coat pocket it can be
carried and used on a second’s notice. Good re-
ports have been received at distances up to two
miles, although its primary purpose is for com-
munication with mobile or fixed stations which
ordinarily would be within a few city blocks of
the portable unit.

Two tubes are used in a transceiver circuit, a
957 as the detector and oscillator and a second
957 as the audio amplifier and modulator. If
somewhat more power is desired it would be
possible to substitute 958s for the 957s. The
battery power supply, contained in the same
case, consists of a single No. 1 flashlight cell and
Qne midget 45-volt *‘B”’ battery (Burgess XX30).
The drain on the flashlight cell is 100 milliamperes
and the “B” current is only 3 milliamperes.

As shown in the circuit diagram, Fig. 1, a
three-pole two-position switch, S;, is used to
change over from send to receive. One switch

* 748 Warfield Avenue, Oakland 10, Calif.

1 Haist, “A Belf-Contained Handy-Talkie,” QST, June,
1944.

section connects or disconnects the microphone,
the second section connects the proper grid
leak, and the third section shifts the oscillator
plate circuit from the primary of the transceiver
transformer, T, to which it is connected for
receiving, to the plate of the audio amplifier-
modulator for transmitting. The headphone is
made to do double duty by serving as a modula-
tion choke during transmission.

The case is made from two pieces of aluminum,
One, on which the parts are mounted, is in the
form of a U-shaped channel as shown in the
inside view. The other is bent at the top and
bottom to complete the enclosure. The micro-
phone is” a single-button unit (Universal Type
W) mounted on a circular block cut at an angle so
that it is properly tilted for voice pick-up
when the headphone is held against the ear. The

. headphone is one unit of a 2000-ohm set mounted

to the case by two screws.

The tubes are mounted by soldering the two
negative filament pins (Nos. 4 and 5) to small
brass angles which in turn are mounted on oppo-
site sides of the case as shown in the inside view.
The screws that hold the angles to the case also
are used to mount the two switches, S; and Sa.
S) is mounted underneath the tuning knob while
Sg is on the opposite side.

The tuning condenser is a revamped 3—30-pfd.
trimmer. The adjusting screw was removed and
its head was cut off, then the screw was threaded
tightly into a 34-inch length of }4-inch diameter

ANT

Fig. 1— Circuit diagram of the 144-Mec.
handie-talkie,

C1 — 3—30-uufd. ceramic trimmer (see text).

Cg — 50-uufd. ceramic fixed.

C3 — 0.002-4fd. 200-volt midget paper.

Li —5 turns No. 16, 3§ inch inside diameter,
length 3% inch.

Lz — 1 turn No. 16, 34 inch inside diameter.

Las, Ls — 50 turns No. 36 d.s.c. on 10-megohm,
14 -watt resistor.

Ri1 — 25,000 ohms, !{-watt.

R2 — 10 megohms, }{-watt.

Rs — 400 ohms, 14 -watt.

S1 — Triple-pole double-throw slide switch.
Sz — Single-pole single-throw slide switch.
T — Transceiver transformer (Inca 1-45)
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A handie-talkie that is really handy — its approxi-

mate dimensions dre 7 by 214 by 1 inches. Completely
self-contained and small enough to be slipped into a
pocket, it has a range of a mile or more in reasonably
open terrain,

round polystyrene rod. The assembly was then
rethreaded into the condenser so that the end of
the poly rod pressed against the movable plate,
thereby providing a miniature tuning condenser
with the shaft extending outside the case for ready
adjustment. The tuning knob is equipped with
stops so that it can be rotated just sufficiently to
cover the 144—148-Mec. band. The condenser and
tank coil, Ly, are supported by their leads, one end
of the tank circuit being soldered to the plate lead
of the tube. )

A single layer of No. 36 d.s.c. wire wound on a
10-megohm 4-watt resistor makes a good r.f.
choke. The wire is held in place with coil dope
and the ends of the coil are wrapped around the
resistor leads before soldering.

The antenna plugs into a pin jack mounted on
an aluminum angle which is bolted to the case

at the top. Steel or brass rod }{g-inch in diameter
may be used for the antenna; a length of approxi-
mately 18 inches is required for a quarter wave-
length. The length may be pruned to the optimum
figure by starting with the rod a little long and
cutting off a bit at a time until the antenna shows
the maximum tendency to throw the super-
regenerative detector out of oscillation when set
in the 144-Mc. band.

The “‘spare parts” box shown in the photo-
graph is purely a gag — it’s the only unused spot
in the case!

Inside the
handie-talkie.
Over half the
case is occu-
pied by the
battery power
supply. To
save space no
tube sockets
are, used, the
connections
being soldered
directly to the
tube pins.

‘Q-Straysis

W5DE, W5EQH and W5HXY of KTSM, El
Paso, have found a new and excellent way in
which to assist hospitalized veterans.

Learning that a large proportion of the
radios, used by the patients at William Beau-
mont Hospital, were out of order and that
long delays in servicing were unavoidable, this
trio of hams offered to repair these radios “for
free,”

Through the codperation of WSEQH, manager
of KTSM, they secured repair parts and set to
work on their tremendous servicing job to be done
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in their then idle ham shacks on their own time.
After the initial rush was over, these enterpris-
ing amateurs solicited inoperative radios from
local KTSM listeners. Most of the sets donated
were reparable and after being serviced were
turned over to the Red Cross for distribution in
the hospital. Local jobbers and service men codp-
erated in a fine manner in locating vitally-
needed parts.
" The overwhelming expressions of gratitude
from the GIs have amply repaid the efforts of
these hard-working hams of El Paso.
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@eWoﬂd Above 50m

CONDUCTED BY E. P. TILTON,* WIHDQ

\

converted from 112 to 144 Mc. on Novem-

ber 15th results were discouraging at first.
It seemed that the range on the new band was
going to be considerably shorter than on the old.
Where we had been working up to 100 miles or so
fairly frequently we now seemed to stop rather
close to the horizon, and the maximum distance
covered by the better stations was seldom in
excess of 25 miles.

There were several reasons for this. Most op-
erators. were using simple low-powered rigs the
efficiency of which dropped considerably when
they were altered for the new frequency. Many
were none too good on 112, and the jump to 144
was more than most of them could stand. Even
this seemingly small difference in frequency made
quite a difference in the operation of conventional
antennas, line losses increasing and efficiency
dropping. Most important of all, we hit the new
frequency at just the time of year when the best
temperature inversion bending had passed. The
conditions which made possible the record-
breaking DX on 112 Mec. in September were gone
but not forgotten by November.

Those of us who were interested to find out
what we could do with the new band stuck with
it through the long winter months, working
nightly to improve the efficiency of our gear and
trying countless antennas to see which types
would best serve the purpose of extending our
reliable coverage beyond the horizon. We can
look back on that period now and feel that it was
time well spent. We have things pretty well in
hand, ‘and with the coming of spring we're going
to reap the benefits when signals begin to bend
around the hills and spread out along the sea-
coasts.

Just how far will they go? Plenty far, if propa-
gation data gathered by various scientific war
agencies, notably M.I.T.’s Radiation Laboratory,
mean anything. We have already cited a few in-
stances of phenomenal v.h.f. reception. At the
Winter Technical Meeting of I.R.E. more was
heard of this sort of thing — 200 Mec. covering
1700 miles, microwave radar picking up targets
700 miles distant, strong signals in the microwave
region at 300 miles, and so on down the list.

We hope to present more information along

How ARE WE doing on 144 Mec.? When we

*V.H.F. Editor,

60

RECORDS
Two-way Work

56 Mc.: WIEYM-W6DNS
2500 miles — July 22, 1938

112 Mc.: W1BJE-W3FYB .
355 mlles — September 6, 1945

144 Mc.: W60IN /6-W6UID
100 miles — January 10, 1946

224 Mc.: W6I0J/6-W6LFN/6
135 miles — August 18, 1940

400 Mc.: W6I0J/6-W6MYJ/6
60 miles — September 14, 1941

5250 Mc.: W2LGF/2-W7FQF/2
31 miles — December 2, 1945

this line at a later date, but for the present it
will suffice to say that under certain conditions,
most commonly occurring in warm climates or in
temperate zones during the summer months, a
double temperature discontinuity may be set up
in the atmosphere. By the method of refraction
well known to most v.h.f. workers, the wave may
become “trapped” in such an “atmospheric duct
and may be propagated for considerable dis-
tances by multiple reflections from the upper
and lower boundaries of the duct, in & manner
similar to propagation inside a wave guide.

An important fact about the duct theory is
that propagation by this medium is possible at
frequencies far above those normally considered
to have DX possibilities. Many of us, this writer
included, have thought of the frequencies above
the 5-meter band as principally a line-of-sight
proposition, with some variations possible under
fortunate weather conditions. Actually, it ap-
pears that we have a whole new field awaiting us
in the region above 144 Mec. Surely the coming
summer should see some impressive records set
up in our 2-meter band, and in other new bands on
up through the microwaves, if amateur activity
can be developed in these ranges.

Equally intriguing, for a different reason, arc
our prospects in the new 6-meter band. Here,
again, we are due for a new line of thinking. We
used to think of DX conditions on our h.f. and
v.h.f. bands as something of a hit-or-miss affair
controlled by a kindly or capricious fate. A war-
time need for reliable data months in advance on
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the right frequency to use at a given time over
a given path led to the development of a reason-
ably accuratc system for predicting ionospheric
conditions and their effects on high-frequency
communication. Information from the Bureau of
Standards indicated correctly the current aspects
of the 10-meter band months ago, so when their
figures for maximum usable frequency begin to
run up near 50 Me. it is time for v.h.f. enthusiasts
to sit up and take notice. :

Along North-South paths especially, between
Southern U. S. (below 30 degrees latitude) and
Brazil, Argentina, and Chile, 50 Mec. is almost
certain to be open for short periods around 2:00
P.M. local time frequently in the next few months.
Stations in Florida, Louisiana, and Texas have
an excellent chance for intercontinental DX, if
they can persuade some PYs, LUs, or CEs to
work with them. We suggest that v.h.f. men
who work South Americans on 28 Mc. make every
effort to promote interest in this sort of thing
on the part of workers in the various South
American countries. For the time being such
work will have to be cross-band in nature, as
most other countries will be retaining the old
56-60 assignment for the present.

In other scctions of the country there is more
than just a possibility of transoceanic and trans-
continental work on 50 Mec. at times. The maxi-
mum usable frequency data issued by the Bureau
of Standards is conservative in the extreme. For
example, predictions for February showed the
maximum frequency for trans-Atlantic work to be
well below 28 Mec., yet that band was open to
Europe almost every day. Predictions for May
run high enough so that the 50-Mec. band will
bear watching for Fp signals almost anywhere.

There is little doubt that it will be watched,
as interest in this band is at a high pitch through-
out the country. Sporadic-E skip, already run-
ning ahead of prewar schedules on 28 Mec., should
be providing is with skip DX contacts on 50 Me.
by Mid-April. The spring DX season of 1946 may
well be the most interesting in the history of
v.h.f. skip work.

Another possibility for international v.h.f.
DX work looms as the result of interest in the
Union of South Africa. V.h.f. work is nothing new
to ZS1T and XS1AX, who kept many schedules
with W stations in the years before the war.
ZS1T has a _good v.h.f. superhet, which he will
have rigged for 50-Mec. reception by the time this
appears in print, and he will be glad to listen for
W signals when conditions for such work become
propitious. The assignment in this frequency range
will not be changed over there for the time being,
ZS stations being limited to 25 watts in the 58.5

to 60-Mec. band. Their position is not as good as .

that of the South American stations, as their path
where the maximum usable frequency reaches
the highest figure runs north, to a part of the
world where the possibility of v.h.f. activity is
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very remote. Their country is big enough to pre-
sent the possibility of sporadic E skip DX be-
tween the various ZS districts, and such work is
already being done on 28 Me.

The radar contact with the moon, made by the
Signal Corps in January, resulted in a flood of
letters saying, in substance, “ Why don’t we do
it on v.h.f.? Is this not a means of working DX
on the frequencies normally considered to be good
for line-of-sight work only?” V.h.f. reflections
from the moon are probably not beyond the realm
of possibility, but before we get too excited about
it we should take into account the nature of the
gear used in the Signal Corps experiment. Trans-
mitter power, antenna gain, and receiver sensitiv-
ity were all far beyond the scope of amateur radio,
yet the returncd signal was still very weak. It
would appear that lunar-reflected DX is not apt
to revolutionize our v.h.f. bands in the immedi-
ate future. Propagation by means of atmospheric
ducts, first unwrapped at the same time as the
moon experiment but in a much quieter way, is
much more likely to provide us with DX thrills in

the v.h.f., wh.f. and ‘microwave ranges.

Some real progress is being made in developing
activity and increasing the effective working
range on 144 Mec. in several sections of the coun-
try. In Baltimore, for instance, there are more
than 20 stations active, with W3’s CRB, CGF,
FT, GIO, FAM, JMA, IBP, HDZ, FIM, IFW,
GKA, GYS, IQP, WAJQQ/3 and WSNWA/3
setting the pace. There is also considerable activ-
ity in and around Washington, D. C., acc¢ording to
W3CRB of Baltimore, who is able to work W3’s
GKP, JDQ, JHT, W9GBA/3, and W1HJT/3
there regularly, the distance ranging from 30 to
45 miles. There is considerable interest in im-
proved gear, and several of the above are using
crystal control.

From Mechanicsburg, Penna., W3HWN re-
ports that there are about 25 stations using erys-
tal controlled or m.o.p.a. rigs in Cumberland,
York, and Lancaster Counties. In Lancaster, 40°*
miles away, W3LN, W3DEI, W4IIXA/3, and
W2KAR/3 are all using 829 m.o.p.a. rigs, and
putting S9 signals into Mechanicsburg. W3HVL,
Reading, bridges the 60-mile gap to Mechanics-
burg with only 20 watts. Other stations active
in this region include W2IET of Lancaster,
W4AIH/3 and W8IVO/3 in Harrisburg, W3CXE
of Lebanon, W3’s BKB, NP, IPE, EDO, and
WS8TTM/3, all of York, and W3GEJ of Lemoyne.

The rig at W3HWN is crystal controlled, with
an 829 in the final feeding a 16-element array.
A superhet receiver, employing a 954-954-955
front end, gives excellent results in weak-signal
reception of stabilized signals. All the boys in this
area are interested in the possibility of working
into Philadelphia and up toward the New York
area. How aboyt some DX skeds with stations
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“ having stable rigs and hot receivers, to give these
boys something to get their tceth into?

Ray Jacobs, W60IN, writes that the trend in
the San Dicgo area is also toward improved equip-
ment. The rig at W60IN is crystal controlled,
with a pair of 826s in the final running 200 watts
or more. The recciver is a “butterfly”” converter
using a 6J6 ‘“push-push mixer’’ and 955 oscillator,
feeding into an SX-25 at 10 Mc. The antenna is
a 4-clement horizontal array 70 feet in the air.
W6EDJ has a 25-watt crystal-controlled mobile
rig. At the home station he and a partner have
rigged up a parabolic reflector which can be
rotated, tilted, and used horizontal or verticall
W6KCO has an m.o.p.a. rig using a 6J6 oscillator
driving an 832 final.

There is intercst in a try for a real world’s
record for 144 Me., and W60IN will arrange to
take his high-powered rig and a portable array
to Mt. Frazier, south of Bakersfield, for schedules
with Mt. Diablo, a 250-mile shot, or better still,
with Mt. Shasta, in Northern California some
500 miles distant. Any takers?

In the Cincinnati area, W8QHW /9 finds little

to do on 144 Mec. He has a‘low-powered rig, an
acorn recciver, and a set of Lecher wires, and
will be glad to assist anyone in finding the band
and getting started on 2 meters. His address:
202 Kenton St., Ludlow Station, Bromfield, Ken-
tucky; phone Colonial 1239.

144.Mc. Beam-of-the-Month

Parasitic arrays are often difficult to feed prop-
erly, and this matter of getting a good match
becomes increasingly important as we go higher
in frequency. Unless the feedline is designed for
minimum standing-wave ratio, a parasitic array
will be little better than a good dipole at 144 Me.
The array shown in Fig. 1 is fed at its center (al-
ways a good idea in v.h.f. arrays) with a line of
300 to 500 ohms impedance, without the use
of matching stubs or “Q” sections other than

F‘—/ Reflectors 40* —
e Radiators 3s* |

N f

= -
'Q'J/eatian k\
40

300-0hm
line

™ 1gv

.

be——— Directors 36* ————|

Fig. 1 — A double-Q array for 144 Mec. The horizontal
portion of the half-wave H acts as a Q section, matching
the antenna /mpedance to the 300-ohm line attached at
the center of the array.
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those basic elements of the system itself. ,

The experimental model at W1HDQ is made of
14-inch copper tubing, the driven elements being
formed of two pieces bent into U-shaped sections,
the horizontal portion of which acts as a double
Q" section, matching the impedance of the line
to that of the centers of the radiators. Reflectors
are spaced about 18 inches in back of the radia-
tors, and the directors are 23 inches in front.
The position of the reflectors is not particularly
critical, except as it affects the impedance of the
system, and this spacing can be changed to take
care of different line impedances, closer spacing
being usable if desired. The spacing of the hori-
zontal section may also be adjusted to provide a
proper match, though a spacing df approximately
one inch between centers worked out nicely for
the parasitic element spacing shown, when a 300-
ohm line (Amphenol-21-056 Twinlead) was used.
An open wire line of 500 ohms impedance may be
used with a slight variation in Q-section spacing,

This array has been in use for about two
months at W1HDQ and has given a very satis-
factory account of itself in comparisons with
single-section arrays containing up to five ele-
ments. It has been used with good results in both
horizontal and vertical positions.

For those who may be having trouble with
broadcast interference it is interesting to note
that reduction of radiation from the transmission
line may be an important factor in curing this
difficulty. The array described above, and several
others having low standing-wave ratios and well-
balanced feedlines, have reduced interference
which was extremely bad when arrays having
tuned feeders or poorly-matched lines were used.

Silent Reps

I'r 18 with decp regret that we record the
passing of these amateurs:

W1PD, S/Sgt. Darrah M. Pomeroy, Liver-

more Falls, Me.

W5DUS, Harold R. Pahlmann, Little
Rock, Ark.

WS5ERY, Samuel H. Dowell, Shreveport,
La.

W6AEX, David L. Bigley, Oakland, Calif.

W6BAW, M. Albertson, Sr., Los Angeles,
Calif.

W6RWW, Douglas Aitken, Prescott, Ariz.

WG6SFT, Lloyd C. Litton, Oakland, Calif.

W6UCY, Blas Marich, Globe, Ariz.

WOFVM, Frank M. Davis, Cedar Rapids,
Ia.

WIMRZ, Wm. E. Craycraft, Lexington,
Ky.
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How:

Last month there wasn’t much in the way of
DX news, so this page was filled with tears and
weeping. But by the time our favorite magazine
got around to Mr. Constant Reader the 10-meter
band was pretty hot and our lachrymose lament
found no sympathetic souls. This month there is a
180-degree phase shift and things look pretty
peachy, but our enthusiasm will be tempered by a
crossed-fingers attitude because the fickle finger of
F2 may step in between now and reading time.

But first we have a gripe to get off. Early in

YU KNOW,
JEEVES, YOUVE DE-
VELOPED QUITE A KNACK
FOR THOSE AN~
TENNAS

February'we heard W6VX working W7FJU /K6.
Dave had a message for K6 which FJU tried to
take but had a very tough time indeed because
there were too many eager-beaver DX men calling
the K6 on VX’s frequency throughout the gnes-
sage. This stuff is bad enough during ordifiary

contacts, but when someone is trying to handle

traffic . . . Jeeves, open a window! (Don’t mind
him, folks. He’s just sore because he couldn’t raise
the K6 either. — Jeeves.)

What:

Onelittle plum that has turned up is G6CU [ZC2
(28,060 f) at Cocos Island, worked by W2MPA
and W6ITH. He uses 100 watts and a 3-element
beam, and made WAC in a couple of days after
putting up the antenna. The sad part is that he
wasslated toreturnto England in March . — . —
Another fat one is W4YA [XZ (28,160 f), Worked
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by G6CL. The QTH given is “portable on Burma
Road.” . = —. — For the c.w. boys, W1BPX re-
ports the following gems: W9QMD [KE6 (28,110),
YR5C (28,125), ZC4C (28,255), SU2GV (23,225),
PX1B (28,000), VQ3TOM (28,035), OQSAQ
(28,000), HHINCU (28,140) and LX1B (28,120).
Those really look like old home week, but some
might be in the eager-and-anxious category
----- — The VKs are getting through to the East
coast. W2MPA heard VK2MH (28,200), VK4JP
(28,000), VK2GTU (28,300) and VK4AHP (28,000)
on’phone, K6UUT/3, ex-W2BMX, now in Wash-
ington, heard VK2KK (28,030) and VK4UL
(28,100), and W5GNV/1 heard VK2AHT (28,030
f). Out West, W5JOO reports VK2RA, VK3CP
and VK3RX on 28,000 c.w. W6ITH adds VK2AO
(28,300 f) - — - —- — The ZS gang is on full blast,
with ZS1AX (28,080 f), ZS6DW (28,110 f) and
ZSI1T (28,060 f) getting out consistently. KEMVV
worked ZS6DW and ZS6P - - - —- — Another ter-
rific signal from Africa is FA8JD (28,630 f), who is
WONTYV and seems to concentrate on working
W09s, just like a well-known W6, now too old and

" decrepit to pound brass, used todo - ~- -+ -~ More

from the dark continent: OQSAE (28,030) on
'phone and c.w., worked by WOJWJ.~.—. -
W20EN/1 worked W6MBA [KB6 (28,040) on
Tinian, and W1DLC grabbed off W9TQD/J
(28,050).

Where:

Take a deep breath and we'll pitch in to some
more DX. We weren’t kidding when we said there
were things and stuff this month. For example,
W2MPA has, in the worked column: XAAF
(28,490 f) in Naples, SUIMW (28,500 f), LX1SI
(28,000f), HB9CX (28,190f), ON4F (29,150f),and
EKI1IND (28,500 f), ex-W2IND in Tangier.
WoWVG [KB6 (28,500 f), XABZ (28,300 f), and
W5HHO/J were heard.-----W5GNV/1
crawled into the speaker and came up, in the heard
column, with LASAM (28,250 f), CX2CO (28,100
f), CE3FG (28,010 f) and old reliable VP2AT
(28,050 f) - —-~- —~ W7EYS has a new antenna,
two “lazy H” jobs one above the other, that ac-
counted for WONFH /KB6 (23,200 f), WSRHU [KA2
(28,070) on Leyte, W2NLW /Saipan (28,140 f),
W2KQT /KB6 (28,030), W2JE[J5 (28,190) on
Okinawa, and W5SDBT /Tinian (28,150f) - —- —- -
W6PBV has to content himself with listening so
far, but heard XEIHA (28,720 f), XE2FC (28,190
f), KA1RO (28,500 f), and W6EKE /KB6 (28,700

f), on an SW-3 . —.—- —In Ohio, WBTOB heard
WOKXN /CT2 (28,060), VO1Y (28,300 f) and
TI2DX (28,265) - ~+ —- — Among the HQ gang,
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WILOP worked TGOJBM (28,300 f); WIUE
heard TG9FG (28,090 T5), KZSAA (28,040) in
Canal Zone, and F§CHA (28,100) . —.—- — And
leave us not omit W20AA /J8 in Seoul, Korea,

who operates on ’phone anywhere from 28,100 to

28,300, worked by W6ITH.
Who:

If those D2 calls you hear are confusing #hd
sound like phoneys, ponder no more. They are
used by British hams in the British Occupation
Zone, and are licensed for 50 watts, on 28 to 29 and
58.5 to 60 Me..—-~.~This W6MBA/KB6
doesn’t fool around. He’s using 150 watts strained
out through 16 — count ’em, 16 — half waves in
phase, and has worked 53 countries since Nov.
15th « - - —. - That makes the efforts of some of
the mainland gang look weak by comparison, but
WI1DLC, W1BPX and W1CH have nothing to be
ashamed of with 32, 34 and 40 countries, respec-
tively - ~«—- — Speaking of DX, G6CL made
WAC and WBE nine days after the Gs got back
on. His contacts were SVIEC, ZS2X, VO2KJ,
PY2QC, W4YA/XZ and G6CU/ZC2:—--- -
WOIILF, well-known in TWA (Tibet Workers of
America) circles and newly-appointed W9 QSL
Manager, says AC4YN is on 28,240 these days.
No, Claude didn’t grab him off again — HLF is
rebuilding in a new location “picked strictly for
DX,” as if his old location did him dirt! -+ - -

Well-known old timer OK1AW, holdmg a QRP TNT
transmitter in his right hand and an “underground”
receiver in his left. The receiver nsed a single 30 tube
with 18 volts on the plate.
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Speaking of QSL Managers (You do a lot of
speaking, don’t you? — Jeeves), don’t forget to
have an envelope or two on file with them. They
have thousands of prewar and some postwar cards
that they would like to get rid of, without benefit
of arson. On the other hand, many of the foreign
QSL Bureaus are slow getting started again, as
can be appreciated, so your best bet is to send
your foreign cards direct unless you want to
chance a considerable delay through the old
Bureau system. Foreign stations requesting QSL
via ARRL can do themselves some good by

furnishing us with instructions direct - ~-—-
XU3SJA now has an official call, XU1YQ (28, 040)
and is being worked by Ws+—-~- - VQ2AM is

very much a phoney, according to VQ2PL, ex-
CRT7IA, ex-CR7AX and ex-ZE1JD. While the
licensed VQ2s are impatiently waiting to get the
go-ahead sign from the government, this VQ2AM
has been active through the war, which doesn’t
help the cause of ham radio very much, and won’t
help him at all when they catch up with him!
----- - OK1AW would appreciate getting the
cards owed him by W9ARL, W7BYW, W5DNV
and XE1AA, which he needs for WAS and WAZ.
He writes that the OK gang hopes to get 56- and
112-Me. privileges this summer, which after seven
mighty tough years will seem awfully good to
them. They do their share of listening on the

other ham bands, though.

Predictions:

In the first race, there’s a filly called . . . no,
those are some other predictions that have little
to do with DX, although this filly is best over the
longer distances. But the 28-Me. conditions,
predicted by the IRPL charts, look good for
April. The month should see VKs coming through
on the East coast, South Africans getting through
to W6, and excellent signals from South America.
From the charts, Europeans aren’t slated to get
through to W at all, but there is always the
chance, of course.

Where no maximum usable frequency is shown
it means the 28-Mec. band should be open during
the period shown — a single time indicates when
the corresponding m.u.f. is reached.

i Mazx. Usable
Path Freq. (Mc.) Time
Washington — 8. F............... 27.5 1930-0000
Washington — Rio. .. .. 1430-2330
Washington — Paris. . 1830
Washington — Manila . 2250
Washington — Sydney........... 1930-0100
Washington — Johannesburg. ..... 1430-1830
S.F.—RIO....ivieiennnnrennnan 1730-0200
S.F.—PariB....ccocvnuvunnen.. 21.5 2000
S.F.—Manila.................. 28.0 21000430
S.F.—Sydney ........coo0v0nnen 1930-0430
S.F.—SanJuan, P.R........... 1800-0100
8 F. — Johannesburg . ........... 1800-1830
N.Y.—San Juan,P.R.......... 1530-0000
— WIJPE
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: The Circular Band Theorem

+ Operational Advantages of Concentric Frequency Allocations

BY LARSON E. RAPP, W10U

HE ENTIRE history of amateur radio has been
Tthe story of steady advances in a field which

was at first a technical art and has now be-
come an accepted science.! In the design, con-
struction and operation of every type of equip-
ment — transmitters, receivers, antennas, vac-
uum tubes — amateur radio can point with pride
to its many contributions. In recent years some of
the larger radio companies have established labo-
ratories of their own and to some extent have
become serious competition for amateurs in this
field which they once monopolized. Undaunted,
amateurs have turned to a territory which is ex-
clusively theirs and have developed it to a fine
art. This unique field, which no commerecial inter-
est would dare invade, is the peculiar world of
‘““amateur-band operating.”

Amateur-band operating, or “ABO” for short,
-i8 a distinct art which is responsible for such in-
genious devices as the stabilized transmitter, the
single-signal superheterodyne, rotatable antenna
arrays, ‘‘resonant” filters, wide-range key clicks,
dynamic prognostication,? and the v.f.o. These
brilliant contributions can be traced directly to
the crowded bands and intense competition en-
countered in ABO, and amateur radio can be

proud of the way in which it recognized the prob-

lems and accepted the challenge.

Band Edge Technique

Starting around the year 1925 or 1935, a new
type of operating slowly came into being and sub-
sequent popularity. Realizing that after operators
called “CQ"” they had to start listening some-
where and that this somewhere was usually the
edge of the band, a few hardy pioneers estab-
lished themselves on frequencies close to the
limits of the amateur portions of the radio spec-
trum. Their original thinking was rewarded by a
high percentage of successful calls, and other sta-
tions followed suit. This practice became known
as the “band-edge technique,” and reached a
minor peak during the 1937 DX Contest, when
for 23 consecutive minutes 32 per cent of the
active amateurs in the world were operating on
six band edges 4-2.5 ke.! It was subsequently dis-
covered that many operators started listening on
their own frequencies for replies to CQs, and this

1 Webster's Collegiate Dictionary says ‘‘art is knowledge
made efficient by skill, science is systematized knowledge.”
This is undoubtedly what Mr. Rapp had in mind, — Ebp.

2 Rapp, *Putting Dynamic Prognostication to Work,"
QST, April, 1941, s
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e Here is a proposal of such importance
that it will be very easy to predict its ef-
fect on the future of amateur frequency
assignments. It is ‘““must’’ reading for
any operator familiar with prewar condi-
tions in our bands, and it holds out some
kind of hope for beginners troubled with
finding new frequency assignments.

led to the custom of calling a station on its own
frequency if you were at all serious about a con-
tact and not just engaging in code practice. This
type of operating reached a peak in the 1939 DX
Contest, when 32.1 per cent of the active ama-
teurs in the world simultaneously called two sta-
tions exactly on their own frequencies, with the
result that ‘“dead spots’ were burned in at these
two wavelengths and they have been useless for
communication ever since. Fortunately, both fre-
quencies happened to be just outside the high-
frequency edge of the 20-meter band, so the loss
to Ws isn’t too great.

This brings up the point that a suitable dial has
yet to be devised for v.f.0.s. used for band-edge
operation. All available dials seem to have con-
siderable inertia which may carry them past a
band-edge station’s frequency and out into never-
never land, particularly when one tunes on to the
station in a hurry.

It is possible that continued band-edge opera-
tion may lead to the burning of more dead spots,
even within our bands, and in the interests of fre-
quency conservation the author took it upon him-
self to find a solution. The addition of two more
band edges in the 14-Mec. band, where the c.w.
and ’phone assignments meet, was a partial an-
swer but not entirely adequate. Seven years of
research have resulted in what appears to be the
only possible reply to the situation in which ama-
teur radio finds itself.

The Circular Band Theorem

A careful study of the method of allocating
amateur frequencies showed that, without excep-
tion, our wavelengths are assigned in ‘‘bands’’ or
finite linear sections of the spectrum. For exam-

- ple, the 40-meter band extends from 7.0 to 7.3

Me.! Obviously this has two band edges, and thus

is a vulnerable target for the highly-developed

“band-edge technique”” and the consequent dan-
(Continued on page 180)
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F01e1gn Note st

AUSTRALIA

VKs are open on 28-29 Mec., as well as 50 -54,
166-170 and 1345-1425, with power input of 50
watts. As in other larger allied nations, return of
the lower-frequency bands is expected late in the
year. Silent for six years, the Australian ham
has much ‘““catching up” to do on theory and
technique, and this reconversion process is some-
what handicapped by lack of material. The
Wireless Institute of Australia predicts a total of
8000 hams by 1950, compared to roughly 2000
pre-war.

FRANCE

Via the press association we hear that French
hams have received official.assurance from the
Ministry of Posts, Telcgraphs and Telephones
that they will be returned to the air soon. We
understand that the Ministry is accepting appli-
cations for licenses from all operators who hold
government certificates as. “radio telegraphists.”

NEWFOUNDLAND

Duc to interference. with some of the armed
forces communications channels, the use of
amateur low-frequency bands was withdrawn
from VO hams, who are now restricted to 28 Mec.
and above. o

N.A.R.A. at its recent annual meeting effccted
certain changes in its constitution as concerns
administrative affairs. In the future, the Council
will be composed of two members from the first
amateur district, one ecach from all others,

elections by mail ballot. Provisions are made for
associate membership, open to persons not yet
having government licenses.

NEW ZEALAND
N.Z.AR.T. recently conducted a poll of

- members on ideas for post-war operating regu-

lations. A sizeable majority favored ’phone
operation throughout all bands, but were also
willing to agree to ’phonc-c.w. allocations
generally similar to American hams. The ZLs
confirmed past policy of 100 watts final input,
prohibition of duplex except on v.h.f., and testing
only with dummy aerial. They rejected the idea
of compulsory crystal control, but thought
‘phone transmitters should cut off all modulation
frequencies above 3000 cycles.

GLEANINGS
The Chinese Amateur Radio League has
moved its headquarters to 50 May Yuan Villa,
Kuo-Fu Road East, Nanking (instead of Chun-
king). . . . On February 16th, British hams
were given the remainder of the 10-meter band
and may now use the entire portion 28-30 Mec.
. Denmark and Norway are reported back
on 28 Me. and above, with very low power,
although actual regulations are unknown. . . .
We have good news from Belgium to the effect
that, as in Netherlands, the two amateur so-
cicties will band together to form one new large
association. . . . Welcome to Oesterrcichischer
Versuchssenderverband, now active again with W.
Blaschek, OE3WB, as secretary.

‘Q-Straysas

This thrilling account of a message relay was
clipped from the Miami Herald and sent in by
W4NE:

“A tenuous 2300-mile long thread of emergency
communications Saturday night carried Rich-
mond Naval Air Base’s frantic plea for fire-
fighters through a howling hurricane to Miami,
just 20 miles away.

“The first SOS from the blazing blimp base was
picked up at San Juan, Puerto Rico, by Pan
American Airways and the Civil Aeronautics
Authority station WRW.

‘“Beamed to Miami, it was in turn picked up by
WBR, the Overseas Foreign Airways Communi-
cations station in the Everglades.

“Here the thread came close to snapping.

66

Badly battered by the hurricane, WBR was cut
off from the outside world except for a direct
telegraphic hookup with a Pan Amerlcan flight
watch seven miles from Miami.

“The watch, on duty at a field without elec-
tricity or telephone, resorted to an auxiliary
power plant to transmit the SOS to Western
Union via a teletype circuit.

“A few minutes later, emergency units had the
message:

“Send all fire-fighting equipment to Richmond
Air Base. All hangars are burning.”

“Back around the 2300-mile route went the
reply:

“ Assistance being sent from Miami Naval Air
Station and Fort Lauderdale.”

QST for




o Jechnical Jopics —

Those 14-Mc. Signals

THE GREEN QSLs — those unwelcome harbingers

of something done that shouldn’t have been —

are flying again, but the main complaint now is
one strange to prewar days. True, it has to do
with out-of-band operation — but not because
the frequency has slid over the edge or because
the transmitter is generating harmonics; most
of the citations are for putting out signals on the
still-closed 14-Mec. band. So far as we know,
none of the stations picked up actually was
jumping the gun by getting in a few early licks on
twenty. The condition arises as a result of
legitimate operation on the 28-Mc. band.

Somewhere in the transmitter, of course, there
is a 14-Mec. stage that’s responsible. When
conditions are right on 14 Mec. a little bit of
energy can travel a long way — especially, as
now, when even the weakest signal on that band
sticks out like a sore thumb instead of being
buried under layers of QRM. Except for one
thing, we might brush off this particular brand of
green ticket as representing a temporary condi-
tion which, while requiring action, eventually
would solve itself in that such more or less puny
radiations would be absorbed completely when
we get back to normal operation on our lower-
freqtiency bands. The new factor is this — our
bands above 28 Me. are no longer in harmonic
relationship, so the fellows who use crystal
control and frequency multiplication for v.h.f.
work are likely to have the problem with them
continually. The potentialities for causing inter-
ference locally to other services are worth
keeping in mind.

In the meantime the 14-Mec. question needs
immediate attention. If you're operating on ten
and haven’t yet received a notice, it would be
wise to find out whether it’s because your
transmitter actually has a clean bill of health
or whether it’s just because you’ve been lucky.
Get a local amateur to listen for you on 14 Mec.
when you’re transmitting on 28; if he can’t hear
you — provided he’s within a couple of miles —
you’re no doubt in the clear. But if you do have a
14-Mec. signal it would be well to do something
about it.

Keeping the Sz'gnal. Out of the Antenna

No data are available as to the types of
transmitter line-ups that are most at fault —
if, indeed, any general conclusions of that sort
could be drawn. However, a few things seem
fairly obvious. Any 14-Mec. energy getting into
the antenna system can be radiated, but the
radiation does not have to take place from the
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antenna or feeders. The point can easily be
checked by having the other fellow listen and
report the change in signal strength when the
feeders are completely disconnected from the
transmitter — preferably not just by holding the
change-over relay open, however, because the
capacity between contacts might cause some
erroneous conclusions to be drawn. If dis-
connecting the feeders causes the signal to dis-
appear the problem is clear enough but the
solution may not be so simple.

Perhaps the first thing to try is a pair of
14-Mc. wavetraps, one in each feeder. To avoid
upsetting the operation on 28 Me. these should
be fairly high-C —say about 100 ppfd. of
capacity in use. This will call for a coil of about
7 turns of No. 14 spaced out to occupy 114
inches on a 14-inch diameter form. The traps
should be installed far enough from the trans-
mitter so they do not pick up energy from any of
the tank circuits. A distance of a few feet should
be enough. For maximum suppression they have
to be accurately tuned; the codperating station
can help in determining the right condenser
settings, but it is faster and more convenient to
use a sensitive absorption wavemeter such as the
crystal-detector and milliammeter outfit de-
scribed in the Handboak,! placing it so that it
indicates only what is in the feeders on the far
side of the traps.

The traps probably offer better promise of
results than other schemes, because almost any
antenna system will accept some 14-Mec. energy
if it can be coupled into it — and it usually can.
With a balanced feeder a Faraday screen will
not be of much help unless the actual coupling
between the final tank and the antenna pick-up -
coil is through stray capacity and the feeders work
in parallel at 14 Mc., the whole antenna system
then working against ground through the stray
coupling capacity. A trial of the screen is nec-
essary to check the point. If it works, the screen
has the advantage that it is effective at all
frequencies, whereas the traps require retuning
when the transmitter is shifted to another spot
on the band, '

Transmitter Layouts

Whether or not the antenna does the radiating,
the radiation will be least when the 14-Mc.
power in the transmitter is small. Less trouble is
to be expected from an outfit in which all the
frequency multiplication is done in stages operat-
ing at power levels of only a few watts, with the

~ 1Bee chapter on ‘‘Measurementas and Measuring Equip-
- ment." ARRL Handbook.

[
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power amplification all taking place at the final
opcrating frequency. For example, an exciter
using small receiving tubes to get from the
crystal to 28 Mec., and followed by a beam tet-
rode or similar high-sensitivity buffer stage be-
fore the final amplifier, is not likely to have much
14-Me. output under any circumstances; the
power is small in the first place, and the last
frequency multiplier is followed by several
selective circuits that do much to eliminate the
undesired frequency.

Probably the worst type of transmitter in this
respect is one using a triode doubler as the final
stage. Such a stage requires a lot of 14-Mec.
excitation and is likely to be run with a pretty
high L/C ratio in the tank — meaning that the
tank circuit selectivity is so poor that there is a
great deal of fundamental in the output. The
obvious remedy in such a case is to install
another stage and drive the final as a straight
amplifier. As further insurance, use a doubler that
doesn’t require as much power for driving as you
expect to get from the plate circuit. In fact, it is
probably the fundamental rule of eliminating
off-band radiation that the r.f. power generated
in any frequency-multiplying stage should be
just as small as possible. This is under ready
control in the transmitter design. If frequency
multiplication is confined to very low-power
stages it is also readily possible to shield the tank
circuits of such stages and thus practically
climinate any direct radiation. Also, the greater
the number of tuned circuits between the last
doubler stage and the antenna the better; link

coupling somewhere along the line is fine in this.

respect. Incidentally, the elimination of the
14-Mec. component from the grid drive to a
28-Mc. amplifier means that the amplifier effi-
ciency will be greater because the plate current
won’t have a frequency component for which
there is little or no impedance in the plate tank.

Measures like these taken in the transmitter

itself will show results whether or not tests
indicate that the radiation is taking place from
the antenna. If disconnecting the feeders does
not cause appreciable reduction in the radiated
signal, other conductors in the vicinity should be
investigated — here is where the sensitive ab-
sorption wavemeter earns its kecep again. Prob-
ably the most likely suspect is the power wiring
running to the transmitter; if it isn’t cold, some
by-passing and choking is called for. Any im-
provement achieved is bound to be reflected in
better over-all transmitter performance, too,
because r.f. eliminated from places where it
shouldn’t be is r.f. saved for its intended purpose.
Beyond pointing out the possibility that radia-
tion can take place from conductors in the
vicinity there isn’t much that can be done in the
way of making specific recommendations; no
two installations are alike and the only thing to do
is to root out the cause and try the cures, such as
traps, filters and detuning, that have worked in
similar cases in the past.

Finally, there is always the possibility of
direct radiation from a 14-Mec. tank circuit. The
only real check on this is to shield the tank and
see what happens to the signal. Naturally, if the
shielding works it should be left in place.

Whether or not this low-frequency radiation
question is going to dog us in the future, it
behooves us to pay some attention to it for at
least two reasons. Our regulations require that
spurious emissions —and such radiations un-
questionably are spurious — be reduced to the
extent that the state of the art permits. Second,
even though the radiation is not strong it can
cause wholly unnecessary interference at times —
if not at a distance, then at least to other fellows
who may be operating within a few city blocks.
These signals are unnecessary, they’re easy to
eliminate by proper transmitter design, and we
ought to do away with them. cc

Harmonics in the V.HF. Range

HE RADIATION of strong harmonics in the

5-meter band has been like bad weather —
everyone talks about it but nobody does anything
to correct it. In the past it did not present too
serious & problem, except to the minority of the
amateur body represented by v.h.f. enthusiasts,
who have complained bitterly about this source of
QRM in their pet territory. And here, the
harmonic from 28 Mec. was occasionally a blessing
in disguise, for it served to show the isolated
56-Mec. worker when the band was open for DX
work, when the condition might otherwise have
gone unnoticed. In any event, the spurious
radiation was in an amateur band, and therefore
did not constitute the sort of transgression that
would be likely to cause much trouble. =

Now the picture is quite different. On March ”
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1st we dropped our harmonic relationship with
28 Mec., vacating the 56-Mc. band in favor
of the new allocation at 50-54 Mec. Our ten-
meter harmonics now fall in a television band —
where they may well cause us no end of trouble.
Interference to television may seem remote to
ten-meter men in rural areas, but to those situated
in or near several of our larger cities it bids fair
to become a very real problem in the near future.

Observation in the Hartford area shows more
than thirty signals in the range between 56 and
59 Mec. which come from local ten-meter sta-
tions. About half of these are strong enough to
cause serious interference to television reception,
and several can be heard at S9 level or higher
for a distance of 20 miles. In some cases the
local field on 56 Mec. is practically the same
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strength as that radiated on the fundamental.

In searching for a cure for this trouble all the
familiar suggestions have been tried with only
partial success. It is not necessarily true, for
instance, that the use of push-pull design will
result in the cancellation of even-harmonic
radiation. The worst offenders in this area are the
medium- and high-powered stations using push-
pull amplifiers. Complete even-harmonic can-
cellation in push-pull r.f. stages is confined to the
center of the tank coil, and use of the proper
coupling methods at this point will hold down the
amount of second harmonic transferred to the
antenna by a 28-Mec. push-pull amplifier. Even
harmonic voltages do exist, however, between
ground and the two extreme ends of the tank
circuit?, and in the case of high-powered ampli-
fiers of open construction, the amount of second
harmonic radiated locally, independently of the
antenna, may be considerable.

Commonly-accepted procedures for the elimi-
nation of harmonic radiation include the use of
tuned antenna systems, which resonate at one
frequency only, and the employment of tuncd
networks and link coupling to the final stage.
These points, effective with low-frequency equip-
ment, have becn tried on 28 Mec. and found
wanting. Several locals having strong second
harmonics are using carefully-tuned parasitic
arrays. Tuned trap circuits and filters of several
kinds have been inserted in the fecders, resulting
in only a slight reduction in the local field strength
of the second harmonic, as thev eliminate only
that portion which is radiated by the antenna —
usually less than 10 per cent of the total second
harmonic power. Even the most effective har-
monic reduction scheme which can be applied
to the antenna system will thus effect only a very
minor reduction in the interference potentialitics
in such cases. .

It is obvious from the above that shielded
construction is required if second harmonic
radiation by high-powered transmitters is to be
held to & level which will not cause intérference
within a radius of several miles. By enclosing
the r.f. portion of the transmitter in 8 metal
cabinet, or by encasing the high-power stages
within a copper screen, stray radiation from the
tubes and tank circuits can be held to a minimum.
Then, if harmonics are still in evidence, suitable
traps, filters, or matching networks can be
installed to keep the unwanted frequencies from
being radiated by the antenna. There is no
better time than the present, with so many
postwar rigs still in the planning stage, to give
careful consideration to the reduction of har-
monic radiation in the construction of a new
station.

—E.P.T.

2Terman, Radio Engineer's Handbook, page 633.
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WWYV Schedules

STANDARD—FREQUENOY transmissions are made
available as a public service by the National
Bureau of Stundards over its standard-frequency
station, WWYV, on the following schedules and
frequencies:

2.5 Mc. —%:00 .M. to 9:00 A.m. EST (0000 to
1400 GMT).

5.0 Mc. — Continuously, day and night.

10.0 Mc. — Continuously, day and night.

15.0 Me. — Continuously, day and night.

. The 10- and 15-Mec. radio frequencies are
modulated simultaneously at accurate audio fre-
quencies of 440 and 4000 cycles. 5 Me. carrics
both audio frequencies during the daytime but
only 440 cycles from 7:00 ».m. to 7:00 A.m., EST,
while 2.5 Me. carries only the 440-cycle modula-
tion. A 0.005-second pulse may be heard as a

! faint tick every second, except the 59th second of

each minute. These pulses may be used for accu-
rate time signals, and their one-second spacing
provides an accurate time interval for physical
measurements.

The audio frequencies are interrupted precisely
on the hour and each five minutes thereafter,
resuming after an interval of precisely one min-
ute. This one-minute interval is provided to give
Eastern Standard Time in telegraphic code and
to afford an interval for the checking of radio-
frequency measurements free from the presence of
the audio frequencies. The announcement of the
station’s services and of the station’s call (WWV)
is given by voice at the hour and half hour.

The accuracy of all the frequencies, radio and
audio, a8 transmitted, is better than a part in
10,000,000. Transmission effects in the medium
may result in slight fluctuations in the audio
frequencies as received at a particular place; the
average frequency received, however, is as accu-
rate as that transmitted. The time interval
marked by the pulse every second is accurate to
0.00001 second. The l-minute, 4-minute and 5-
minute intervals, synchronized with the second
pulses and marked by the beginning and ending of
the periods when the audio frequencies are off,
are accurate to a part in 10,000,000. The begin-
nings of the periods when the audio frequencies
are off are so synchronized with the basic time
service of the U. S. Naval Observatory that they
mark accurately the hour and the successive
5-minute periods. )

Of the frequencies mentioned above, the lowest
provides service to short distances and the high-
est to great distances. In general, reliable recep-
tion is possible at all times throughout the United

 States and the North Atlantic Ocean, and fair

reception over most of the world.
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Listening Post in the Philippines

The Story of an Italian Priest’s Struggle to Maintain Underground
Reception During the Japanese Occupationv

BY F. JOSEPH VISINTAINER *

pinos did to keep in touch with the world
outside during the Japanese occupation? The
Japs did everything in their power to shut us off
. from every avenue by which we could know what

!-RE you interested in knowing all that the Fili-

was happening in the world. That they did not

succeed was certainly not their fault.

One of their first acts was to banish all sort of
antennas. Then all radios had to be reconditioned,
that is, all those parts that served for the recep-
tion of short waves were to be taken out, so that
only long waves could be picked up. Of course,
with all the receivers in the Islands working only
on long waves, and all antennas banned, only
locals could be heard, and no outside broadcasts
reach the Filipinos.

RADIO
SERVICEMEN
WEREWARY

Some of the sets, after being reconditioned by
the Japs, were repaired again, but to do it wasa
risky enterprise and radio servicemen were wary.
Life, under the Japanese rule, counted very little,
still the average serviceman did not relish the
prospect of losing his. With all parts necessary for
short-wave reception missing, the reconversion
was not a quick and easy job. Besides, we were
kept under close vigilance and knew that spies
were at large. Sometimes we knew beforehand of
the approaching military police, but never knew
how to distinguish between a common citizen and
a Japanese spy. Building converters and adapters
was easier if we were able to secure the needed
materials. Converters are very small things and
easy to hide. Many of them were built and used.
But when some of the short-wave listeners got
caught, and had to pay very dearly, some even
with their lives, many grew afraid and gave up.

* Cuenca Batangas, Philippine Islands.

70

We admit that this is not a story of
radio amateurs or of their activity during
the war. However, F. Joseph Visintainer
demonstrated the outstanding qualities
of a true amateur. His loyalty, persistence
and ingenuity qualify his story for these
pages, and the success of his ventures
should be an inspiration to us all.

We present the following excerpts from
a letter accompanying his article:

¢“This is the account of something we
did here in the Philippines in order to
hear the truth of what was going on. Of
course, what I am telling is only my
story but I think that, more or less, it
was the same throughout these Islands,
and my story may be the story of many
others who were lucky enough to come
out with their lives. Alas! That many
more had to succumb — the story of their
trials and martyrdom will never be re-
lated. As I am a Catholic priest, radio is
only my hobby, but during this war it
served me well.”

Many others, however, went into the mountains
and to places far away from towns and other
localities where the Japs and their spies used to
prowl.

There was no electricity in such out-of-the way
places. Storage batteries could be used, it is true,
but only for sets built or adapted to the purpose.

The trouble was that batteries needed re-
charging, and there was no fuel to charge them.
Some tried to distill their own fuel — alcohol ob-
tained from sugar cane or, more commonly, from
coconut wine. But it was a long and not easy
procedure, because of the lack of proper appara-
tus. They made stills out of tin cans and copper
tubing taken out of old cars. In such crude re-
torts, instead of having alcohol distilling and
water left behind, nine times out of ten you had
the water distilling and the alcohol going out the
wrong way.

Others, in order to charge their batteries by
hand, made crude contraptions with cartwheels
and auto generators. They worked, but it was too
tiresome a task. Then waterwheels were tried.
The wheels were installed in some deep gorge of
very difficult accessibility. Batteries were carried
to the charging place by men walking up or down
the bed of the river from the nearest ford, in order
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not to leave tell-tale tracks. But here in the rainy
season rivers grow so suddenly that there was no
time to remove the wheel. At the first downpour
upstream, many a wheel went merrily sailing
down the river and was seen no more. Some were
found again, but so disfigured, that it would have
baffled anyone who had had the wish to know
what they were used for.

Then we thought of charcoal. Crude gas pro-
ducers were built and proved satisfactory. We
had only to be cautious and use a good exhaust
gilencer, otherwise the military police would have
been there before long. A windmill would have
answered the need nicely, but as it had to be in-
stalled in the clear and quite above ground, it
would have had the noses of the military stuck
into it in no time.

At last the Japanese got so frantic about news
coming in and circulating everywhere despite
all their efforts, that they began to look for radios
in every nook. Spies were busy and with the
soldiery and the police scouring the country, of
course some got into trouble. Sets were seized
and owners brought to military prisons from
which one seldom, if ever, came back alive.

It was on one of these raids that one of the sets
I had made was discovered. In the fright of the
moment the owner told where the set had been
made. It was his salvation. They dropped every-
thing, forgot even to arrest him, and came straight
to Ibaan where I was then residing. They were so
excited and so angry that there was ground for
fears that my last hour was at hand. In fact, I
thought that the least they were about to do was
to shoot me. Luckily, it never came to that. I led
them into my workshop where I opened all the
drawers and showed them everything. I tried to
behave courtcously, gave them all the explana-
tions they asked for, and led them in their search
throughout the house from the cellar to the attic.
They searched, rummaged, threw everything into
disorder, but could not find what they hoped for.
True, they found many things, but nothing in-
criminating — no short-wave radios or antennas.
There were five old long-wave sets, all of them
duly registered, some test instruments, many
spare parts, about fifty new tubes, and yes . . .
a storage battery, but as I explained that the
storage battery belonged to the church, and was
used for the processions, which was true, and I
being a priest, and living in the rectory, that was
not incriminating.

“Had I not built many short-wave sets?” .
“Yes, I did build some short-wave sets, but it was
"long ago, before the prohibition.” “Did I not be-
long to the guerrillas?” . . . “No! I did not, I
was a priest, and prigsts are forbidden to take part
in political issues. And besides, I was an Italian
citizen.”

While the sea.rch was going on I ordered my
boy to prepare some coffee. Japs, as a rule, like
coffee very much and, little by little, they cooled
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down. When they had had their coffee they be-
came almost courteous. Then they began to carry
out all my things. They were about to carry away
one of the boxes full of junk. I told them to take
them all if they wished, but that I was so sorry
that there was nothing but junk in them. So they
let it down and inspected the contents, saw that
I had told the truth and left the boxes there. Be-
fore going they told me that I was pardoned for
that first time. I thanked them. But, they con-
tinued, they would be coming back again, and
then if I would be found tinkering with radios
. it would be only too bad. . . . Did I under-
stand? I did. “So,” they finished, “beware! Let
us not find you tinkering with radios again if you
prize your life.” I did prize my life, and, of course,
if I could only help it, I was not to let them find
me again at work on radxos
When they departed, they took all my things
including the storage battery belonging to the
church. Left alone, I came to life again but now I
was shut off from the world. One of the sets they
had taken had a secret contrivance built in, by
the use of which I was able to listen to the San

" WATER WHEELS
ML =7 WERE CONTRIVED TO
CHARGE BATIERIES

Francisco broadcasts. I must build myself another
set, but where were the necessary materials? To
buy them was not wise. . . . I began rummaging
into the junk. There were many things there that
with a little patience and some skill could be fixed
up. There I found a tube I had discarded only
because it was gassy. As a detector it might work.
There were resistors, condensers with nothing
wrong but broken pigtails. There was an old dial
plate, knobs, sockets, volume controls, tubes,
a little of everything, even headphones. The only
trouble was that every item had been discarded
because it was not in working order. The following
day I had enough parts repaired to make a little
one-tube set. It worked wonderfully. The tube
was a 35A5. Our light plant was a 32-volt Delco-
light, so with 32 volts on the plate, and without
a shadow of an antenna, I could hear San Fran--
cisco, Sidney and many other places very clearly
on the phones.

So I was not shut off from the world after all,
People continued to come in for news as before,
and the military police never found out. After
some months, that is, in June 1943, I was re-

71



moved to San José. As there was also a 32-volt
plant operating for the church, I brought my
radio along. There were Japanese soldiers in San
José, a lot of them. They had occupied all the
principal buildings of the town and most of the
rectory, and they had a lookout on the roof of the
church. That complicated things considerably.
Nevertheless, when at home I always listened
regularly to the San Francisco news. Indeed, it
was very exciting to be in the midst of those who
sought by every means to hinder you of doing
something and had the power for it, and yet to
be able in spite of all, to do this thing. But, it was
also sufficiently dangerous, because they entered
our rooms without knocking. Being in danger of
being discovered at any moment was not a very

THE JAPS
COULDN'T EIND
WHAT THEY HOPED
FOR

pleasant thing to bear. But the people had to
have their news. And news was becoming more
and more interesting every day.

Spies there were, the Japs were ever on the
alert, but in spite of it all, news was brought out
and kept circulating, The Japs knew it, what they
did not know was — what to do next? All means
had been tried but in vain. All? No! They still had
another trick in their bag. They seized all the
small electric plants, All the farm lights went out,
and ours in San José were not excepted. I was in
the dark again and all the radios for miles around
were silenced. The nearest receiver still operating
was situated about thirty miles away. In my
situation only dry batteries or primary cells could
be taken into consideration, all of the other means
having been rendered impossible. Dry batteries
were out of the question. From the time the Japa-
nese boots had begun to tread our shores, dry
batteries had literally disappeared, and that was
a long time ago. (About three years, to be sure,
but they seemed more than thirty.) Primary cells?
I began to collect what was necessary. I found
plenty of zinc. It was not pure, and I had not a
gingle drop of mercury to amalgamate it, but it
had to do. I found plenty of old flashlight cells,
from which I took the carbon element. Next came
the electrolyte. Ammonium chloride was nowhere
to be found. If I could only prcpare it myself!
Ammonium sulfate I found, and lime and man-
ganese ore. I had common salt and some very
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diluted sulphuric acid. I got plenty of calcium
hypochlorite for the latrines from the Japanese.

But I am not a chemist. I hoped to obtain
ammonium chloride by mixing the hypochlorite
with the sulfate. The result, I hoped, was to be
insoluble calcium sulfate and soluble ammonium
chloride, to be separated later by washing. The
result — a loud explosion. An embarrassing and
very loud explosion that rocked the rectory and
filled the room with poisonous fumes. A hailstorm
of Japanese soldiers poured down on me. When
they tried to enter the room to sce what was
going on inside, they were hurled back by the gas
streaming out. Angry words were heard. They
would not believe that I was only trying an inno-
cent experiment to get some plaster of Parisin a
hurry, and that I had got a detonation instead.
Maybe they thought that I was manufacturing
explosives. In order to convince them, I had to
repeat the experiment. The first detonation had
left the jar intact. In it I again introduced the
two ingredients, and put the jar outside in the
open. The explosion did not keep us waiting.. It
was like a canrmonade. When we went to look for
the jar, it was not there, but we saw bits of it
everywhere. The soldiers withdrew satisfied — -
almost. After that, I do not know how many ex-
periments I tried but all to no avail. Finally, I
began to saturate water with ammonia and then
introduce chlorine into the solution. Then, by
evaporating the mixture I got my sal ammoniac.
It was a long process. I had to make my own
tools with old bottles and rubber hose and tin
cans, and I never knew when the solution was
neutral. At last, I had to look for the pots. They

. were made of bamboo. The stems of bamboo are

hollow inside, very hard outside, and their joints
are very thick. Every joint was cut to the desired
length and impregnated with tar from old dry
batteries. I put together a battery of thirty cells.
The voltage was somewhat low. That I ascribed
to the impurities in the zine. It could be remedied
by adding more cells.

And now to look for a battery-operated tube.
I knew where to borrow a 3Q5 and got it. The few
necessary changes in the wiring of the set were
made and when the hour came I was so thrilled
to hear San Francisco again that I felt well repaid
for all my work and all the risks connected with
it. The day was the 26th of December, 1944, It
had taken me 35 days to get going again. The
Americans had made big gains meanwhile. Lib-
eration was nearing.

After the landing of the Americans in Lingayen,
the garrison of San José was sent north and I was
left alone. But on the 27th of February, 1945, I
was arrested and placed, for the space of more
than three hours, before a machine-gun. I feared
that my hour had come at last. It did not. After
an interminable time of waiting to be shot, I was
released once more. They had nothing on me 8o

(Concluded on page 186)
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Correspondence
FromMembers-

The Publishers of QST assume no responsibility for statements made herein by correspondents,

V.H.F. STABILITY

o/o Colonial Airlines, Municipal Airport,
Burlington, Vt.
Editor, QST:
. I'd like to take issue with Wes Bell's letter in February
QST re “Let's not see any more modulated oscillators and
rush boxes for 144-148 Mo.” I was on 56 Mo. back in '38
when the gang on that band were forced to go *stable’” with
e.c.0. or crystal control and I, personally, dropped out of the.
band because I had no filthy lucre or the wherewithall to buy
any more gear than my pair of 458 modulated.

I have a little more gear now and a lot more experience on
v.h.f. (up to 3 ecm) but I'm still sticking to my modulated
oso. until my pocketbook can be xtal controlled and my
bank book-can afford a superhet for 144-148 Mec.

Don't forget, Mr. Bell: the club is not an exclusive one.
‘We modulated oscillator and *“rush box '’ users were bounced
out the back door of club 56 about seven years ago. We'd like
to stay until the party’s over in club 144.

— Don Getchell, WIGKA

HANDBOOK ADVERTISING

USS Colahan, ¢/o Fleet Post Office,
Ban Francisco, Calif,
Editor, QST': ‘
« « « I wish you would request your advertisers to give
useful information about their producta in their (Handbook)
advertisements, such as docs the National Co. on pages 4-21
and the Millen Co. on page 66. The public is fed too much
baloney these days about *“our product is the best on the
market’’ whereas I would prefer information such as the
Continental-Diamond givés about their product on page
118. When a company advertises a receiver I want to know
the sensitivity, selectivity, image rejection ratio, tube
lineup and freq. range. I want facts and statistics, not
baloney! . . .
— James E. King, RT$¢c

INCREASED LEAGUE FRATERNITY

8914 Agua Vista 8t., Oakland 1, Calif.
Editor, QST:

Much closer codrdination between League Hq. and the
hundreds of ham activities all over the country could be
easily facilitated by the setting up ‘of lodges or groups of
ARRL. A set-up of this sort, I feel, would increase the
already fine show of fraternity in our organization. This
great country of ours didn’t achieve its full measure of
greatness and strength until after a complete and codpera-
tive unity was realized among the states. The same could be
said, to a certain degree, for our ARRL. Why not have the
varjous sections worked out onto a large scale and with
meetings weekly or bi-monthly? The SCM could remain as
the presiding head with the necessary addition of treasurer,
secretary and any other officers deemed necessary. -

Instead, then, of several hundred independent clubs work-
ing more or less within themselves and in many cases with
little or no contact with other clubs have these various
sections all over the country working under a general setup
decided by League Hq. and with allowance made for these
groups who may have activities peculiar to their specific
locality. Would like to hear what other ops have to say on
this idea. How about printing a few letters from members
who might agree with my idea?

— E. H. Nickdl, W6FCF
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"DRIVEL"

507 Haverford Ave., Narberth, Pa,
Editor, QST

I'm a c.w. man. Not a *“dyed in the wool” edition as I'm
still an embryo, haying got my ticket just about a year and
a half before Pearl Harbor. But in that tims I feel that I
learned the technique of c.w. operating — i.e., meaty QSOs,
brief and to the point, but not lacking the human friendly
touch that many think cannot be associated with a bug.

Came WERS and my first contact with a microphone.
Not bad. We conscientiously refrained from hamming and
therefore everything went along in a clean, business-like
manner. Then the 23§ band waa opened up for amateurs,
and were my eyes (and ears) opened! Listening in, I heard
ever so many fellows resstablishing acquaintance with sta-
tions they had worked on 10 and 20 before the war. Plenty
nostalgic. And then came the rude awakening of what goes
on in the phone band.

Could this be amateur radio? Such drivel I could scarcely
imagine! Apparently some birds have an inferiority complex
that they shed as soon as they sit in front of a modulator,
and their inhibitions are gone with the wind as they run off
at the mouth and drool along by the hour with stations not s
stone’s throw away. And to be sure of a solid QSO they turn
on their California kw. and monopolize a goodly hunk of the
ether night after night having a round-robin with guys
around the corner.

I put myself in the shoes of BCLs and wonder what im-
pression they have of hams. With o.w. mighty few outsiders
can eavesdrop, but the drooling phonesters certainly can’t
conceal their asinine conversation from the local community.
After all, there are plenty of topics to discuss, and there
is no need to drag YLs and XYLas into the shack to enter-
tain them with dialogues that might be impressive to the
participants but plenty on the revolting side to everyone
else.
8o here's hoping for a renaissance among those phone men
who abuse the privileges given them by FCC. True, they are
in the minority but it takes only one fly to spoil the dessert.

Assoon as I can get a driver transformer, I, too, will be on
‘phone. But may my grids deneutralize if I yield to the temp-
tation of behaving like the lids referred to above.

— Frank McEnanem, WSIXN

“DRIBBLE"

Routs 2, Box 32, Canby, Oregon
Editor, QST .

Having been a member of the fascinating game of amateur
radio and an ardent supporter of the ARRL and all of its
activities for a good many years, I feel it necessary to uncork
a haymaker for the benefit of a few of our fellow amateurs

. that need a little blistering for cluttering up the good pages

of QST with stuff about some of us fellows cluttering up the
airways with our so-called ‘“dribble.” Boy, I'm mad!

I am referring to remarks made by a few of our dear
brethren regarding the conduct and conversations carried on
by some of our fellow members on the air, both by ¢.w. and
mostly by phone, such as Aunt Minnie discussing the merits
of her apple pies with Cousin Matilda, or maybe my own
little YL talking to my friend's little YL in a not too distant
city, etc., namely about her dolls, or what did she get for
Christmas.

If my memory doesn't fail me, the ARRL Handbook it-
self expounds the fact amateur radio is for, by and of ama-
teur radio operators who are intereated in the game strictly
from a social, technical and educational standpoint, for no
remunerative purposes whatever, eto. ’
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Now, let's analyze that statement a little. When you at-
tempt to crowd a group of fellows into a groove, to think,
eat and sleep alike, you are toying with the possibility of
regimentation — well, not exactly toying, brother, you have
it! This is America; we just about eat, sleep and think the
way we darned well please; that's the democratic way. Let's
keep amateur radio a democratic organization, else it shall
die through the efforts of a few to dominate the many by
pressuring others into doing and thinking as they would
have us do and think.

We have fellows in amateur radio that derive their pleas-
ures of the art from designing, others from cont.cting other
stations, others from permitting the use of their stations by
outsiders for conversations with relatives and friends (that's
me), others from offering their services, equipment and
knowledge for all classes of emergency. No two guys are
alike, no two fellows build or think alike (my rig's better
than yours because . . . your rig's better than mine . . .
ato.). Out of this conglomeration of thoughts, ambitions and
pleasures, comes the spirit of amateur radio, with gradual
improvement of the game and equipment from ideas, designs
built by our own amateurs and these ideas are gradually
refined and passed on to the general public and organiza-

" tions who benefit from the efforts of the amateurs in their
zeal to attain enjoyment from their hobby, surely a just
reward for our efforts.

Now to my poor, downtrodden fellow members of the ama-
teur profession, I only have one thing to add regarding
QRM. If my QRM gets you, that’s tough; maybe you could
use your bean and figure out a scheme to eliminate it. If your
QRM gets me, that's just tough for me, too. But if my Aunt
Minnie wants to talk about her apple pies and if my little YL
wants to talk to another little YL about a lot of kid stuff —
brother, duck your head; because as long as the FCC wili
permit me to disturb the airways I shall be in your hair. One
more thought before I leave: don't overlook the fact that the
fellow who spends his time cluttering up the airways, as you
80 diplomatically put it, is quite as capable of thinking and
of using his brains as you are. I have yet to see the ham shack
that didn't have a good workshop to carry out ideas. Yes,
the fellow that enjoys just a good gabfest with a lot of
‘*‘dribble” is also a builder of the amateur game. Let 'em
alone.

~— E. L. McCauley, W7GY A

OK IS OK

Ctzechoslovakia
Editor, QST: .

It is a great pleasure and satisfaction to me that, after
seven long sad years, I can express to all hams the world
over our sincere wishes for a Merry Christmas and a really
Happy New Year, with restored licenses and renewed con-
tacts. In my wishes I am heartily joined by all our com-
patriots,

— Otakar Halas, OK2RR,
Becretary of C.A.V.
Rosemount, Minn,

Editor, QST:

Hoping that you may have a few minutes to read a letter
from an old ex-ham who started in the game in 1916 and,
with the exception of a couple years, was in the amateur
game until 1931. Have been off the air since the latter date
but am getting a strong urge to again clutter up the air with
a vibroplex. i

I have got the last three issues of QST from the news-
stands and, having been out of the game for a number of
years, I find these issues distinctly disturbing. If I may be
permitted to “growl through my whiskers’’ for 2 moment, I
would like to say that I think the mag has gone highbrow!
Opening and looking through these issues, I received the
impression that I was looking at a textbook on mathematics
written by Steinmetz, In the old days QST devoted its pages
to telling the amateur what he wanted to know, not what the
editors thought he ought to know! As an example, in the
December issue, I think that pages 57-60 could well be
devoted to something useful as this information can be
obtained in any math book.
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Now that I have this gripe off my chest, I would like to
suggest that QST devote some space for the old ex-ham and
the new beginner who are bewildered and don't know where
to start. I would like to get back on the air but am thor-
oughly confused. I personally don't know the difference
between a Lecher wire and a leash on a cocker spaniel;
neither do I know the relative merits of a single or double
button or ribbon mike. I have personally talked to many of
former hams who feel as I do and who would like to get back
on the air but are at a loss as to how to start.

What we want to know is what receiver to buy, what
transmitter circuit is the most simple and reliable for the
various wave bands, what antennas can we use and which
are the most reliable. Give us some transmitter circuits for
the old reliable rag-chewing bands and DX bands. I would
like to see a simple but reliable transmitter circuit that could
be used on the 5, 10, and 20-meter bands, crystal controlled
with 250 watts output. Some of the other things that some
of us present day greenhorns would like to know is what kind
of power supply is the best and what the multitude of
present tubes are used for.

I realize that the foregoing is a large order but I think
that QST will be willing to rescue some of us old timers from
the limbo of inactivity and give us a fighting chance to get
back in action once more. We would all appreciate your
devoting a section of our mag to the beginners and the
virtually helpless old timers who would like to get into the
swim again.

I am among the countless number of old amateurs who
started back in the days of the spark coil and crystal de-
tector, then after the first world war came on the air with a
1 kw. spark and an audiotron detector, graduating — or
rather allowing ourselves to be talked into — the new-
fangled c.w. in the 20s. I finally wound up my amateur
career temporarily on 20 meters with an old 204-A (250-
watt) self-excited jobin a t.p. & g. circuit, with which I man-
aged to roll up a quite imposing DX score under the call of
WSCLP, located at Toledo, Ohio.

I expect to go up for a license as soon as possible to replace
the commercial first I carried for many years and operated
under on the Great Lakes, and by the time I do get my
ticket I hope that QST will have succeeded in bringing the
light to the old timers so that we can get back in the game
on an intelligent basis.

— Charles F. Parcels, ex-8AHT, W8CLP

WX WORK
Heq. 288 F.A. Obsn. Bn.,
APO 403, c/o PM, N. Y,
Editor, QST:

. . . At present I am stationed in Grafenwohr, Germany,
and am chief of section of a metro crew of 10 men. We are
making daily “ flights"’ to take weather data for the artillery
testing grounds. With the radio direction-finder, we get our
wind data. In & van, mounted on a 2}4-ton truck, is our
radiosonde receptor, from which we get temperature and
humidity at all levels up to 80,000 feet. Our highest flight

. to date has been 126,000 feet! We also transfer our dope to

the 21st weather squadron of the Air Corps. The radio
direction finder is 2 honey of a piece of radio equipment. 1
watched its development while going to school in New Jer-
sey, learning the maintenance of it and the radiosonde. . . .

— M /Sgt. Thomas F. Cann, W9HOD

VENUS IN THE SIDE POCKET

Saltair, Utah
Editor, QST':

This radar contact with the moon looks like a break for us
hams. Now, that we know we can penetrate the earth's
atmosphere and the ionosphere, all we need to do for DX on
our new h.f. bands is to squirt a sig at the moon, a star, or
even the sun and bounce it back where we want it. However,
this is going to give the crack pool and billiard players an
unfair advantage in figuring the complicated bank shots and
the proper English. Imagine a shot, Mars to Venus to the
antipodes, hi!

— Leonard F. Zimmerman, W6EYS
(Continued on page 130)

QST for



Hints ==« Kinks 4.

For the Experimenterc.

RMA COLOR CODE FOR MULTIWIRE
CABLES

WE UsED to keep elaborate records of the colors
of wires and the terminals used in a multi-
conductor cable hookup. I hit on the idea of using
the well-known RMA color code for this purpose
and have found it works exceedingly well. Fig. 1
shows the basic idea. It will be noted that the
terminals are numbered from top to bottom (or

left to right), with No. 1 at top or left. The colors.

start — brown, red, orange, etc. Wire No. 11
would be brown with a brown and white tracer.
Wire No. 12 would be brown with a red tracer.
This system proved useful in connecting up 127
thermocouple vacuum gauges in a recent job. T

10
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20

ORANGE
30

YELL
40 ow

GREEN

O 22—

60 ATARS IO
yo |viowr , 10~ CONDUCTOR CABLE

GREY

80
WHITE

90
00O

10-LUG TERMINAL STRIP
Fig. 1.

believe it offers more possibilities than the Bell
System plan which only goes to 33 and in which
the colors are not in a well-known sequence.
— Duwight Stebbins, WOWLK.

AN ELECTROSTATIC KEY

Tms electrostatic key is extremely simple in
construction and does not use any tubes. It
keys uniformly and accurately at speeds up to
thirty-five or forty words per minute.

This key has the advantage of simplicity and
compactness found lacking in many previous
models. All of the parts can easily be mounted
on the base of a regular bug reconstructed for
this purpose.

The eircuit shown in Fig. 2 requires two relays;
one for making the dots and dashes, the other for
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making the spaces. When S; is closed and the
key is pressed to either side, Ry, is connected in
parallel with either C; or C3 and the 45-volt bat-
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Fig. 2 — An electrostatic key.
Ci, C3 — 4-pfd. 150-volt electrolytic.
Caz — 12-ufd. 150-volt electrolytic.
R1 — 10,000-ohm potentiometer (linear).
Ra2 — 25,000-0hm potentiometer (linear).
S — S.p.s.t. toggle switch.
Ryi1, Rya —10,000-ohm d.p.d.t. relay (Leach 1037).

tery. This immediately pulls in the relay Ry,
and disconnects the battery from the circuit. The
relay is held down until the voltage across either
C or Ca has reached practically zero. This length
of time is partially controlled by the potentiome-
ter (this is the speed control) connected across
the relay.

Also, when Ry; closes, it shorts out Cj, con-
nected in parallel with Rys, which has slowly
charged through R,. After Ry, opens, it is neces-
sary for a length of time equal to a space to elapse
before C3 can again be charged enough to close
Rys and recharge C; and Cs. This process will con-
tinue as long as the key lever is held to one side
or the other. Cj is three times as big as C so as to
form a proper relationship between the dots and
dashes. — Harris Adams, P. O. Box 1407, Merced,
Calif.

INEXPENSIVE RELAY FOR
PUSH-TO-TALK CIRCUITS

AUSEFUL adaptation of an automobile part to
ham radio is the use of a double headlight
relay in a push-to-talk system. I bought my relay
from one of the automotive chain stores for $1.19
and it works swell! — M. E. “Bud” Dahl, 4710
Meridian St., Phila. 36, Pq,
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W2ASB HAS A REAL SEND-RECEIVE
SWITCH
TOM GarrETSON, W2ASB, told us that he
changed his s.p.s.t. toggle switch in his re-
ceiver to a d.p.d.t. and connected the new ele-
ments of the switch in series with an outlet from
which he obtained his 115-volt supply for his
transmitter. Now when he throws the switch from
Recetve to Send — he does!

HAM-MADE SOLDER FLUX

G.N EXCELLENT non-corrosive soldering flux can

be made by crushing rosin into a fine powder,
then mixing it with methyl hydrate or rubbing
alcohol until a syrup about the consistency of
molasses is secured. This mixture should be kept
corked when not in use. However, I have found
that the alcohol does not evaporate rapidly when
mixed with rosin. A 1-o0z. bottle of this flux will
last a long time, so it is very inexpensive. —
Austin A. Smith, 6164 Jeanne Mance St., Monlreal
8, Que.
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TWO CRYSTAL HOLDER SOCKETS

Tnn INCREASED use of FT243 crystal holders
brought forth these two sockets. In Fig. 3-A
T used clips taken from a Millen crystal socket to
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3 — Two crystal holder sockets fabricated by
WlLIG In 4, clips from a Millen crystal socket are
spaced for both amateur standard and FT243 holders.

Another style, for FT243 holders only, is shown in B
and utilizes clips from a tube socket riveted in place.

make up a socket that will accept both amateur
standard and FT243 holders. Fig. 3-B takes only
the FT243 holder and is made from two tube-
prong clips riveted in place. — Dr. J. E. Green-
baum, W1LIG.
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A SIMPLE TIME DELAY CIRCUIT

T‘HE TIME-DELAY arrangement shown in Fig. 4
depends, for its operation, on the time required
for a heater-type rectifier tube to reach operating
temperature. A 117Z6 is shown, but a 50L6, with
grids and plate tied together, also worked satis-
factorily.

11726

|

Relay

115V, A.C.
Fig. 4 — A simple variable time-delay system

A 400-ohm 10-watt potentiometer, Rj, is con-
nected in series with the rectifier heater, to con-
trol the time delay, which is variable between 15
seconds and about one minute. Ry is used to
limit the current through the relay to the rated
value. I found that 10,000 ohms was right for the
relay I had on hand, as it allowed 8 ma. to flow
through the relay at full operating temperature.
The relay closed at 6 ma. The relay should have a
d.c. resistance of from 1000 to 2000 ohms. The
condenser is a 30-ufd. filter, used to prevent relay
chatter. — James D. Matthews, Gainesville, Ga.

CRYSTAL GRINDING COMPOUND

AI:IYONE interested in a good fast-cutting and
. eagy-to-obtain crystal grinding abrasive
should try ordinary automobile valve grinding
compound. )

The writer has been using it very successfully
to grind 160-meter crystals to the 80-meter band.
The grinding operation takes about twenty min-
utes. — Louts D. Breetz, W8QLP.

— o ) wma

PERFORATED METAL SHEETING

THE perforated metal used in some types of
~acoustic ceilings is readily adapted to other
uses around the ham shack. It can be used as a
speaker grill, as protection over ventilation open-
ings, as shields over high voltage bleeders, rectifier
tubes or filter components.

The metal sheet is easily cut to the desired size
with tin snips and can also be bent to the required
shape without difficulty.

Scrap pieces can usually be obtained from con-
tractors engaged in acoustical treatment of build-
ings. — William G. Walker, WSNUG.

(Continued on page 140)

QST for
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F. E. HANDY, W1BDI, Communications Mgz.
E. L. BATTEY, WIUE, Asst. Comm.Mgz.

On Getting Results. Listen on the air and you
will hear all kinds of operating. Good operating
is much to be desired. There’s more to getting
results than hooking a transmitter to an antenna
though.

Anyone can be a good opera.tor, and improve
his results. This is a matter of putting some ap-
plied common sense principles to work. Steer
clear of calling at the wrong time, or on a fre-
quency being used by a high power station.
Avoid stupid long calls when short ones will do
the job. Use intelligent businesslike procedure for
voice or ¢.w.t. operating. Even if your voice isn’t
as melodious or your fist as smooth as the ulti-
mate, you will improve your results. Here are
some simple pointers that may help:

1) Ltsten much (DX and other signals are often missed
by rapid tuning, passing over weak signals).

2) Make short calls. With frequent breaks to listen, short
calls are most effective.

3) Time your calls intelligently; call a station when it is
free and invites answers, not while it is still sending.

4) Transmit when your frequency is clear.

5) Speak or send clearly at all times, (“Say it with con-
nected phrases'’ not by disconnected words. A moderate
transmisgion speed is usually best. The speed-operator,
c.w.t., who makes repeats necessary is way slower than the
careful steady chap.)

8) Reserve local rag chews on DX frequencies for tlmea
when the bands are dead to DX,

7) Send “single’ unless and until your correspondent
asks for repeats (QSZ).

Make Your Call Come Last. There is the FCC.

regulatory requirement that all amateur stations
identify themselves at the beginning and end of
each transmission by transmitting ‘‘the call let-

Operating
News

J. K. MOSKEY, W1JMY, Communications Asst.
LILLIAN M. SALTER, Communications Asst.

ters of the station called or being worked and the
call letters assigned the station which he is op-
erating.” Note that the order in which these calls
appear is indicated in the FCC regulations and
examples. It is a matter of good etiquette as well
as a practical necessity for identification that
your call come last whenever you send a sequence
of calls on the air. It is confusing in voice when the
call of the station worked is sometimes given at
the very end of the transmission. The proper
order of calls is just as necessary on the air as the
proper placing of the address at the beginning
and the signature at the end of a letter. “To”

“and “from” follow in natural sequence: WIAW

from W1BDI.

The last call heard in ending a QSO thus always
identifies the station transmxttmg If we disturb
this traditional order we risk missing some “heard”
reports. Also we risk conflict with the stated FCC
regulatloqs for identification of stations. Here is
another point from the ARRL operating booklet.
“VA (end of work) ‘shall be used by each c.w.t.
station when signing off, this followed by your
own call sent once for identification purposes.”
Thus at the termination of our correspondence
with WIAW, to show that we are through with
this station and will listen for whomever wishes
to call we will send: . VA WIAW de

WI1BDI.” Note that the SK or VA doesn’t come
at the end of the transmission but at the end of
the message or discussion, and our identifying
call comes at the very end, in compliance with the
FCC regulation.

This group of amateurs stationed
in'and near Frankfurt, Germany, got
together on January 10, 1946, to
form the Frankfurt Amateur Radio

Club. Those pictured are, left to
right, Seated: D4ACY/Lt. R. E.
Kramer; D4AAA/WISWV; D4ACE/
W7HQC; D4ABK /W710X; D4ACD/
WIUXQ; D4ACR/W6PLK; W3-
FMR. Standing: W9ZHN; D4ABL/
WS8ECZ; D4ADX/W8PHZ D4AAH/
W9MTR D4AAG/W8RRX D4.
AAX/W9 GT; D4ABB/W8JTW-
D4ACM/ 9IIDD D4ACX/S .
W. J. Madison; D4AAI/W4GO
D4ADN/W6PFO; D4ADV/Tech
Sgt. Ed Ames; W6MEV, WoUXQ
writes, Keep an ear open for us be-
tween 29 and 30 Mec., ’phone and
c.w. daily.” Col W. A. Beasley, W9.
FRC/D4AFC, advises that over 150
D licenses have been issued.
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New Reporting Dates. Effective April 1st re-
ports of operating activity to SCMs will be due for
the calendar month just preceding. It will be easier
for appointees and active operators to remember.
Reports will cover periods like March 1-31, April
1-30, May 1-31, etc. If you reported activity
March 16th, make your April 1 report for just a
half-month. Otherwise send Station Activities for
full months April 1, May 1, June 1, etc. SCMs
welcome news from all active amateur stations
for QST.

Applications for Appointments Invited.
ARRL has available new application forms for
Official Experimental Station and Official Ob-
server appointments. Full detailed announcement
of the Official Experimental Station v.h.f.-u.h.f.-
s.h.f. appointment for stations above 50 Me.
appears on page 66, March QST with an abbrevi-
ated description of each type of ARRL-SCM ap-
pointment. Also see ‘“ARRL Appointments,”
page 80, March QS7. ARRL will welcome in-
quiries concerning any of the ARRL appoint-
ments. Detailed information and appropriate
forms where necessary will be supplied on request
of members expressing interest in any one ap-
pointment. Application forms for OES, ORS,!
OPS,! 00, or OBS can be sent you. When trans-
mitted to SCMs (see page 6) with the data on
your amateur station or equipment and state-
ment of your intention to pursue and report regu-
lar activity along stated lines, maintaining high
standards of work, your SCM will advise, and if
possible make the appointment.

Official Observers have assisted many hams cur-
rently by mailing them codperative notices to
call attention to spurious radiations, improperly
strong harmonics, bad notes or other difficulties
that invite FCC trouble for the individual or the
fraternity. Depending on equipment, experience
and certification of frequency measuring test re-
sults OOs engage in the following classes of work:
1. Precise frequency checking. II. General fre-
quency checks ( & 5 ke. at 14 Me.). III. Radio-
telephone checks of modulation, stability, qual-
ity. IV. Radiotelegraph checks: Notes, clicks,
chirps, stability. More OOs are needed. Ask for
the OO-application form on which to indicate
your receiving-checking equipment and willing-
ness to help in this mutual benefit ARRL program.

ARRL Emergency Corps Progress. AEC ap-
plication forms have been sent to all clubs that
requested them, and Emergency Coodrdinators
(or ARRL) will send more on request. Local emer-
gency organization meetings are now the vogue,
to prepare for possible spring flood conditions.

18CMs cannot make new ORS and OPS appointments
until ARRL announces reactivation of these groups. How-
ever, SCMs welcome applications, backed up by monthly
reports demonstrating your station activity, which is pre-
requisite to appointment. Qualified applicantsa who have
filed in advance and reported activities will be among the
first to be certified when official ORS-OPS activity is
resumed, . .

18

Such meetings help build a sound foundation for
interesting radio test activities and a good
Emergency Corps group in every city and town.

The month’s appointments of new SECs
include:

Gordon B. Woodruff, W4GVC, E. Fla.
Roy Brady, W8WLG/8, Los Angeles.

J. B. Wathen, III, WOBAZ, Kentucky.
Arthur Brennan, WINDQ, R. I.

A hearty welcome to these new Section officials
who will promote and extend Emergency Corps
coverage. These men, the SECs mentioned in
these columns in previous months, and SCMs,
want recommendations of live-wire member-
amateur candidates for the ARRL appointment
of Emergency Coérdinator in certain towns and
cities in every ARRL Section. There’s opportu-
nity for leadership and community prestige too,
in the job. The places where ECs have not yet
been appointed, where general amateur meetings
have not yet been held, where opportunity has not
been extended publicly to every amateur to join
the Emergency Corps, where plans for this regu-
lar, interesting, supervised, amateur radio oper-
ating activity have not been completed, need the
leadership an Emergency Cobrdinator can give.

Send such recommendations — and your re-
quest for a Form 7 Emergency Corps application
blank to a Section or other ARRL official without
delay. Don’t let your town go without this in-
teresting public service branch of amateur
activity.

—PF.E H.

FAMILY REUNITED BY AMATEUR RADIO

On the morning of February 16th, W1IAR.,
Farmington, Conn., worked D4AEY (William
Sexton) in Weinheim, Germany, on 28-Me.
’phone. After a few transmissions each way, they
discovered that they had known each other as
,youngsters. W1IAR called D4AEY’s mother on
the telephone. With the telephone held up to the
loud speaker ‘“Bill” talked to her for several
minutes, readability 5. The process was then re-
versed by holding the telephone receiver up to the
microphone and his mother then talked to him,
readability 4. A schedule was arranged for the
next morning, when D4AEY’s wife, father,
mother, and sister, came over to W1IAR. Contact
was made on the first call. For fifty minutes the
family was reunited, readability 5 both ways
during the entire contact. D4AEY was running
25 watts to a beam antenna and the S meter at
WI1IAR registered S9 at times. “Bill”” was never
interested in radio until he was put in the Signal
Corps. He expects to get a W call when he gets
back to the states. We are confident he will never
have to sell kis family on amateur radio!

We overheard one ham mention that he was
operating from his wife’s pantry. Hil In these
days of housing shortages there must be many
other unusual station locations. How about yours?

QST for
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PRIZE ARTICLE CONTEST

e The article by Mr. W. L. Hall wins the
CD Article Contest prize this month.

Each month we print the best article
received for contest consideration up to
time of publication. The author of each
article used is awarded a $10 prize, con-
sisting of $5 in Victory Stamps and $5in
ARRL supplies or publications (except
QST). Contributions may be on any sub-
ject of interest to amateur radio opera-
tors. Articles are selected on originality
and value to the fraternity.

Give this contest a try. You may wish
to write on Emergency Corps planning
work and drills; ’phone or c.w. operating
procedures; work on radio club commit-
tees; organizing or running a clubj; the
most interesting band for you; code pro-
ficiency techniques; DX activities; traflic
work; getting the most out of ham radio;
or some subject we haven’t mentioned.
You are not limited; make your contri-
bution on any topic of interest to radio
amateurs. Please mark your contribu-
tion “‘for the CD Contest.”

500 KC.
By W. L. Hall*

Many hams have indicated interest in what

goes on at 500 kc. This OM, long active on this
frequency winning the daily bread, with but little
to show for it but a shining bald pate and a
slightly stiff right wrist, is about to take off. Got
me tuned in, fellows? Let’s go — 500 ke. is the
International Distress and Calling Frequency.
Here is where you may hear those SOS calls,
XXX urgent messages, ‘“DH” (Deadhead-no
charge) medicos, and traffic relating to ship move-
ments and messages of a personal nature. If the
West and Gulf Coast boys will pocket their pride
for the moment, let’s use the Atlantic Coast for
our explanations. -
Ships leaving Europe heading for some East
Coast port in the good old U.S.A., loaded with
seasick GIs, matches from Sweden, sardines from
Norway, and ““Ye Olde Scotch” from Britain,
report their arrival time while several days dis-
tant so that their steamship agents may take
action in preparing for their unloading, loading,
and next voyage. Along the Atlantic Coast several
radio companies have erected permanent power-
ful coastal stations all tied in to domestic services
by Western Union teletype. These stations send
traffic lists every few hours on their working fre-
quencies, first calling “CQ” on 500 ke. and then
shifting instantly. With from 5 kw. to 15 kw. in the
antenna, using i.c.w., traflic lists for ships are sent

* Ex-W1BMS, Friendship, Maine,
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in alphabetical order of call signs as interna-
tionally assigned. At the end of the list the coast
station listens on frequencies assigned to ships for
replies. These frequencies are 500, 462, 468, 454,
425, and 400 ke. )

In between lists the coast station monitors 500
ke. and calls individual ships from time to time
since not all lists are copied.

The normal maximum daylight range is about
1150 miles without skip effects. At night some
skip is noticed between 200-400 miles and the
maximum range increases greatly, it being com-
mon to work 2500 miles and even up to 4500
under ideal conditions.

With shipping very active, QRM is severe.
‘“40” meters never could compare with this un-
holy din. Therefore, in order that a vessel in dis-
tress may be heard, two International Silent
Periods are observed. Beginning at 15 to 18 and
45 to 48 minutes past each hour it is forbidden to
transmit on 500 ke. except in relation to a vessel
or plane in distress. This gives opportunity for
hearing weak signals. Naturally, a ship in distress
sends an SOS at any time, but the Silent Periods
bring order out of chaos and also give a fellow
a chance to light his pipe.

THERE'S NO PLACE ON 500 K.C FOR A WEIGHTLESS Bua

When an SOS occurs, a coastal station takes
over control of it, if not in midocean, so that as-
sistance may be rendered rapidly. Coastal oper-
ators are almost 100 per cent ex-merchant
marine operators and with their powerful trans-
mitters and general ‘““‘savvy” get results in short
order. “XXX” is the urgent signal, and means
that the message to follow is of extreme impor-
tance and no interference should be eaused to it.
“DH” medico messages relate to an injured or ill
passenger or seaman and free advice is furnished
from a nearby ship or from a U. S. Marine
Hospital.

When 500 ke. is clear of all distress traffic,
ordinary paid messages are always in progress
between ships and between ships and shore. Rates
start at 21 cents per word and increase as the
distance over the landlines increases beyond the
shore station. Traffic is handled at speeds be-
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tween 18 and 25 w.p.m. There is no place on 500
ke. for a weightless bug. (And no other place, we
might add. — Editor.) Slow and sure is the
standard.

Signal strength reports are seldom given and
only if requested. Since communications are the
important factor rather than transmitter per-
formance a signal is either easily readable and
single transmissions are used, or received with
difficulty and “QSZ” (“‘Send each word or group
twice”) is requested. Repetitions are asked for if
needed to fill parts of the message missed. The
form of a message i8 adequately described in the
ARRL Handbook. Berne Lists, which are books
containing call letters, QRAs (QTHs to youl),
Rates, and other facts relative to marine opera-
tion are at hand on all ships and at coast stations
and with these Berne Lists a newly-licensed
merchant marine operator can intelligently per-
form his tasks from the start of his first voyage.

The U. 8. Navy has a few stations in operation
on this frequency but the Coast Guard has many.
While these installations are less powerful than
those of commercial radio companies their opera-
tion adds greatly to the ‘““Safety of Life at Sea.”
Either directly or through excellent coBperation
between coastal stations and the Coast Guard,
ships and lives have been saved that might other-
wise have been lost. 500 ke. gives us all this.
There are many hams among the 500 ke. oper-
ators. Take a listen ‘“down there’” some time.

WI1AW OPERATING SCHEDULE

Official ARRL Bulletins containing latest FCC
information relating to amateur operation and
reactivation, and other bulletins on matters of
general amateur interest are transmitted on
regular schedules, as follows:

Frequencies: 3555, 7145, 14,280, 29,150, and 52,000 ko.

Time: 8:00, 9:00, and 10:00 r.M. EST, Monday through
Friday. (0100, 0200, and 0300 GCT, Tuesday through
Saturday.)

Starting on the hour, bulletins are transmitted
by telegraph simultaneously on all frequencies.
Speeds used are 15 and 25 w.p.m. Bulletins are
sent at 25 w.p.m. and repeated at 15 w.p.m. to
facilitate code practice. Telegraph bulletins are
followed by voice transmissions on each fre-
quency in turn. Changes from this schedule will
be announced by the operator. Extension of sched-
ule to a later hour for W1AW special frequencies
has been requested. Service clearance pending.

ELECTION RESULTS

Valid petitions nominating a single candidate as Section
Manager were filed in 8 number of Sections, as provided in
our Constitution and By-Laws, electing the following offi-
cials, the term of office starting on the date given.

Alaska August Q. Hiebert, KTCBF  Jan. 15, 1046
Bouth Dakota P. H. 8chults, WoQVY Jan. 15, 1046
Bouthern Minnesota Vernon G. Pribyl, W9OMC  Jan. 15, 1946
West Virginia Donald B. Morris, W8JIM . Feb.15, 1946
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ELECTION NOTICE
To all ARRL Members residing in the Sections listed below:

You are hereby notified that an election for Section Com-
munications Manager is about to be held in your respective
Bections. This notice supersedes previous notices.

Nominating petitions are solicited. The signatures of five
or more ARRL full members in good standing, residing in
the Section concerned, are required on each petition. No
member shall sign more than one petition.

Each candidate for Section Communications Manager
must have been a licensed amateur for at least two years
and similarly a full member of the League for at least one
continuous year immediately prior to his nomination.

Petitions must be in West Hartford, Conn. on or before
noon on the closing dates specified. In cases where no valid
nominating petitions were received in response to previous
notices, the closing dates are set ahead to the dates given
herewith. The complete name, address, and station call of
the candidate should be included with the petition.

The following nomination form is suggested:

Communications Manager, ARRL (Place and date)
38 La Salle Road, West Hartford, Conn.

We, the undersigned full members of the ARRL residing
inthe ........... eeo.. Bectionof the ......... ......
Division hereby nominate .......ooeeeeeerees cnveenean
as candidate for Section Communications Manager for this
Section for the next two-year term of office.

Elections will take place immediately after the closing
dates specified for receipt of nominating petitions. The
Ballots mailed from Headquarters to full members will list
in alphabetical sequence the names of all eligible candidates.

You are urged to take the initiative and file nominating
petitions immediately. This is your opportunity to put the
man of your choice in office.

— F. E. Handy, Communications Manager

. Present Term

Section Cloging Date Preaent SCM of Office Ends

Sacramento Apr. 1, 1946 Vincent N. Feldhausen June 18, 1941
Valley
New Hampshire Apr. 1, 1946 Mrs. D. W. Evans Bept. 1,1042
Idaho Apr. 1, 1946 Don D. Oberbillig Apr. 15,1044
Arkansas Apr. 1, 1046 Edgar Beck Aug. 17,1944
Virginia Apr. 1,1946 Walter G. Walker Qct. 15,1044
Tennesses Apz. 1, 1946 James B. Witt Nov. 15,1944
Misaissippi Apr. 1,1046 P. W, Clement Apr. 1,1945
Rhode Island  Apr. 1, 1048 Clayton C. Gordon