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HQA, HQC, HQD CASE
113/16Dia. x 1 3/16 High

HQB CASE
15/8x 2 5/8"x 2 1/2 High

¥

, HQE CASE
1/2°x1 5/16x 1 3/16 High

FILTER CASE M

13/16x 111/16,
15/8x21/2High

The UTC type HQ permalloy dust toroids are“ideal for all audio, carrier and supersonic
applications. HQA coils have Q over 100 at 5,000 cycles... HQB coils, Q over 200 at 4,000
cycles... HQC coils, Q over 200 at 30 KC...HQD coils, Q over 200 at 60 KC... HQE (mini-
ature) coils, Q over 120 at 10 KC. The toroid dust core provides very low hum pickup...
excellent stability with voltage change...negligible inductance change with temperature,
etc. Precision adjusted to 1% tolerance. Hermetically sealed.

Inductance = Inductance Net Inductance Net
Value ‘aiue Price Typs Ne. Value Price

5 mhy. ' 7.5 hy. $15.00 Hac-1 1 mhy. | $13.00
12,5 mhy. 10, hy. 16.00 Hac-2 25 mhy.| 13.00
20 mhy. g 15. hy. 17.00 Hac-3 5 mhy.] 13.00
30 mhy. . 10 _mhy.| 18.00 Hac-4 10 mhy.|] 13.00
S0  mhy, .| 30 mhy| 18.00 Hac-s 20 mhy.| 13.00
80 mhy. . 70 mhy.| 16.00 Hao-1 4 mhy.| 18.00

125  mhy. . mhy.| 17.00 Hao-2 1  mhy.| 15.00
200 mhy. . 5 hy. 17.00 Hao-3 2.5 mhy.| 18.00
300 mhy. 1. hy. 18.00 HaD-4 5§ mhy.| 15.00
5 hy. 2. hy. 19.00 Hap-§ 15 mhy.| 15.00
75 hy. K 35 hy. 20.00 RQE-1 5 mhy. 6.00

1.25 hy. 75 hy. 21.00 HQE-2 10  mhy, 6.00
2. hy. 12, - hy. 22.00 HQE-3 50 mhy. 7.00
3. hy. . 18. hy. 23.00 HQE4 100  mhy. 1.50
5. hy. . 25. - hy. 24.00 HQE-3 200  mhy. 8.00

These U.T.C. stock units take care of most STOCK FREQUENCIES
common filter applications. The interstage (Number after letters Is trequency)

filters, BMI (band pass), HMI (high . Net Price $25.00

pass), and LMI (low pass), have a_ BMI-80 BMI-1500 LMi-200 BML-400
nominal impedance at 10,000 ohms. BMI-100 BMI-3000 | LMI-500 ::li-;ggﬂ
The line filters, BML (band pass), HML :::;‘1:3 :::';g:“ t:::;:g: s
(high pass), and LML (low pass), BMI-500 HM1-300 LM1-3000 | LML-1000
are intended for use in 500/600 ohm circuits. BMI-750 HM1-1000 | LMI-S000 | LML-2500
All units are shielded for low pickup pMi-1000 | HWMigooo | LMi-1oooo | LML-4000
(150 mv/gauss) and are hermetically sealed, LML-12000

150 VARICK STREET . NEW YORK 313, N. Y,
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: '='Al!LA!"



, For y-h-f
b————experimenters—-

HERE'S A LOW-COST MUST for u-h-f circuits such as
light, compact handie-talkie rigs that will help in
disaster control. Price of the 6AF4 is right in line
with other receiving tubes, yet you get enough
output at top frequency, 950 mc, to run a

crystal mixer.

A “NATURAL” FOR U-H-F EXPERIMENTERS! At a bargain
figure, G. E.’s new GAF4 enables you to explore the
fascinating possibilities of the wide-open u-h-f
amateur bands. The tube is well up to this job, for
it will put out 1 w in a 1Y4-meter rig—plenty of
power for short-haul communication.

CAN BE USED AS A GROUNDED-GRID AMPLIFIER in the
ultra-highs . . . another 6AF4 application you’ll
find valuable! You can count on solid performance
over a long life-span, because the triode was

6AF4

7-pin miniature
U-h-f triode

developed for commercial high-band TV. Heater voltage

: 63v
SEE YOUR G-E TUBE DISTRIBUTOR TODAY about this Heater current 0.225 amp
new low-priced “‘key to the ultra-highs”! There’s Max plate voltage 150 v

Max plate dissipation 225 w

no better, more up-to-the-minute tube investment!
Electronics Division, General Electric Company,
Schenectady 5, New York.

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL ELECTRIC

184-KA12



ROAD BLOCKS AGAINST TVI

This view of the Collins 32V-3 chassis
will give you an idea of the shielding
and filtering which have been added to
reduce the possibility of television inter-
ference on all amatéur bands.

The entire r-f section has been com-
pletely enclosed in an outer shield of
perforated metal which permits ade-
quate ventilation while "blocking radia-
tion of troublesome harmonics. This is
in addition to the r-f shielding used in
the 32V-2.

FOR THE BEST IN AMATEUR EQUIPMENT, IT'S . i .

Low:_ pass filters in the following out-
going leads are visible at _the back of
the chassis: both sides of the a-c power
line and_(above) the antenna relay line
and both sides of the receiver disabling
circuit.” Additional low. pass. filters, not
visible,“are installed at the microphone
connector and the key circuit, and one
in each Jead to each of the two meters.

See the September issue of this publi-
cation for a description of cabinet con-
struction.

COLLINS RADIO COMPANY, Cedar Rapids, lowa
11 W. 42nd 5t., NEW YORK 18

1937 Irving Blvd., DALLAS 2

2700 W. Olive Ave., BURBANK

2
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MORE HAM PERFORMANCE PER DOLLAR. That is why Hallicrafters sells more
communications receivers than all other U. S. manufacturers combined!

$-40B

'WORLD'S LEADING MANUFACTURER OF PRECISION

S-30B—The World's Most Popular Ham Receiver

Latest version of an old favorite, proven through years of
dependable service. One r-f, two i-f stages. Temperature
compensated oscillator. Series type noise limiter. Micro-set iron
core i-f coils. Separate electrical bandspread. Built-in PM
speaker. Range 540 kc to 43 Mc in four bands, 7 fubes plus
rectifler. $99.95

-76—The Ovtstanding “‘Set of the Year—1951"

9 tubes plus rectifier. $169.50

S$X-71—The World's Most Famous Double Super-Het

Value-packed with features specifically asked for by the Hams,
Extra sensitivity, selectivity, and stability; double super-
heterodyne, plus built-in Narrow-Band FM. Temperature com-
pensated, voltage regulated. One r-f, two conversion, and
three i-f stages. Range 538 kc to 35 Mc, 46-55 Mc. Extra-wide
dials for main and bandspread tuning. Crystal filter with three
positions “Selectivity, and Crystal Phasing control. Phono jack.
11 tubes plus regulator and rectifier. $199.95

) 7 M » o I
RADIO AND TELEVISION * CHICAGO 24, ILLINOIS The Fadio Mans Radio

4

New double conversion set, with 50 k¢ 2nd i-f to give more
useable selectivity than the best crystal. 500-cycle selectivity
at 6 db down—3 kc selectivity at 60 db down—with selec-
tivity control'in sharpest of five positions. 2 microvolt average
sensitivity with 2 watt output. One r-f, two conversion and
two i-f stages. Giant 4-in. "'S" meter. Calibrated electrical
bandspread. Range 538-1580 ke, 1.72-32 Mc in 4 bands.
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PETERSEN RADIO COMPANY, Inc.

2800 WEST BROADWAY, COUNCIL BLUFFS, IOWA




Section Communications Managers of the ARRL Communications Department

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

ATLANTIC DIVISION

Eastern Pennsylvania W3BES Jerry Mathis 617 (.rescent Ave Crlenside
Maryland-Delaware-13.C. W3OMN ames W. John 29 Fawcett Kensington, Md.
Southern New Jersey w2ucCcv Jloyd L. Gainey Hoﬂ‘man Ave & Marlton Pike Merchantviile
Western New York w2sjv Edward Graf St. ‘Tonawanda
Western Pennsylvania w3 Ernest J. Hlinsky 509 Beel:hwood Ave. Farrell
LENTRAL DIVISION
1llinois WOEV] Lloyd E. Hopkins 27 Lynch Si Elgin
Indiana WIDGA Clitford C, McGuyer 1321 SOuth (;overnor St. Evansville 13
Wisconsin W9RQ Reno W. Goetsch 929 S. 7th A ausau
_____ DAKOTA DIVISION.
North Dakota wWeJWyY Rev. LLawrence C,
Strandenaes t. Andrew’s Church Westhope
South Dakota WORRN J. W. Sikorski l‘)OO South Menlo Ave, Sioux Kalls
Minnesota WEMXC Charles M. Bove 161114 E. Lake St. Minneapolis
_ DELTA DIVISION.
Arkansas WSDRW Dr. John L. Stockton P. O, Box 302 Siloam b?rmgs
T.ouisiana wWSsG Robert E. Barr Box 446 Springhil
Mississippi WSIHS Norman B. Feehan P, O, Box 491 Gulfport
Tennessee W4AFI D. G. Stewa McAlice Drive Fountain City
(:REAT LAKES DIVISION .
Kentucky 4 KK I. W. Lyle, jr. R, Jetiersontown
erhl;zan WARDI.Z Norman MacF hail 114() Gldchngs. S.E. Cirand Rapids
Ohio* WSAJW John E. Siringer 972 Clague Rd. Cleveland 16
HUDSON l)lVlSlON _
Fastern New Vork W2CLL (eorge W, Sleeper 76 Fuller Road Albany 3
Y. C. & Long Island W20BU Creorge V. Cooke 88—31 239th St. Bellcrose 6, L. i.
Northern New Jersey W2NKD Thomas J. Ryan, jr. 1082 Anna St. Elizabeth 4
MIDWEST DIVISION
Towa wapp William G. Davis d St. Mltche]lwlle
Kansas WPICV Karl N. Johnston ()24 Roosevelt
Missouri WOGB ('larence L. Arundale 1048 South [eﬂerson Ave, 'springﬁeld 4
Nebraska W@K] Guy R. Bailey 133 North 38 S Omaha 3
NEW ENGLAND DIVISION
Connecticut wivg Walter L. Glover Glover Ave. Newtown
aine WIPTL Orestes R, Brackett Goodrich St. Bingham
Eastern Massachusetts WIALP Frank L. Baker, jr. 91 Atlantic St. North Quincy 71
Western Massachusetts WIEOB Victor W, Paounoff 702 Rogers Ave, West Springtield
New Hampshire WIINC Norman A, Chapman 48 South St. Concord
Rhode Island WICIH Roy B. Fuller Ledge Road East Greenwich
Vermont 1FPS Raymond N. Flood 2 Marlboro Ave Brattleboro
NORTHWESTERN DIVISION.
Alaska I.TMZ Josiah R. Nichols 213 Manor Anchorage
1daho W7iwu Alan K, Ross 2105 Irene St. Boise
Montana WIKGJ Edward G. Brown 421 Y ellowqtone Ave, Billings
Oregon T™MQ . E. Roden 519 N.W. Nin| Pendleton
Washington wWi1C2 _aurence Sebrin Route 2, Box 384 Everett
PACIFIC DIVISION __
Hawaii KH6RU John R, Sanders /0 Mackay Radio & Tele- Honolulu
graph Co. Inc., Box 2993
Nevad. W7BVZ Carroll W, Short. jr. 1608 Anzona St. Boulder City
Santa Clara Valley WeL7ZL Roy [. Couri lewood Ave. 108 Gatos
East Bay W6JZ Ray H. G orncll 909 guru« St. Albany 6
San branclsco WGATO Czeikowitz 243 Colon Ave, San Francisco 12
Sacramento Valley* WG6CKV \Villle van de Kamp RH) 1, Box 492A Chico
San Joaquin Valley \WW6FYM E. Howard Hale 741 E. Main St. Turlock
- ROANOKE DIVISION "
North Carolina W4DLX [ C. Geaslen 832 Logie Ave. Charlotte
South Carolina W4ANK Huntcr Wood Route 6, Box 690 Naval Base
Virginia W4FF Edgar l.indauer Route 1, Box 431 Annandale
West Virginja wW8JM I)onal B. Morris 303 Home St, Fairmont
ROCKY MOUNTAIN DIVISION
(olorado V\,MQZ M. W. Mitchell 1959 Uinta St. [denver 7
Ultah l.eonard K. Zimmerman House Saltair
Wyoming W’IH.NI A_D. Gaddis P, O. Box 786 Gillette
SOUTHEASTERN DIVISION
Alabama W41.EN Lewis C. Garrett &18 Maplewood Ave. Anniston
Eastern Klorida WA4FWZ John W. Hollister 3809 Springiield Bivd. Jacksonville
Western Florida* wWaMSs Edward J. Collins 1003 E. Blount St. Yensacola
Georgl W4ZD {ﬁmes P. Born, jr. 25 First Ave., N.E. Atlanta
West lndies (Cuba-P.R.-V.I.) KI4DJ illiam Werner 563 Ramon Llovet Urb. Truman
Rio f’xedras, P, R,
Canal Zone K75AW Everett R. Kimmel Box 264 Gamboa., C. Z.
_ SOUTHWESTERN DIVISION.
Los Angeles WGEESR Samuel A. Greenlee 1701 Sepulveda Blvd. Manhattan Beach
Arizona WIMID im Kennedy 4511 N. 8th Phoenix
KSan Diego W6eY VM 1rs. Ellen \\’hn,e 3677 \Vu;htma.n St. $an Diego
WEST GULF DIVISION. i
Northern Texas BKH William A. Green 1834 Umvermy Blvd. Abilene
()klahoma \VGA HT/AST Frank E, Fisher 104 East 11th Pawlinska
Southern Texas WSFJF ir. Charles Fermaglich 618 Medical Arts Bldz‘ Houston 2
New Mexico WSNXE Robert W, Freyman 2255-46th St. Los Alamos
MARITIME DIVISION__
Maritime (Nfd. & Labr. att,) VEIDQ A. M. Crowell 69 Dublin St. Halifax, N, S.
i ONTARIO DIVISION.
Ontario VE3IA (. Eric Farquhar 16 Emerald Crescent Burlington, (int,
) QUEBEC DIVISION..... .
Quebec VE2GL Gordon A, Lynn R.R. No. 1 Ste. Genevieve de
Pierrvfonds, P. Q.
VANALTA DIVISION
Alberta . VEOM Sydney T. Jones P. 0. Box 373 k-dmonmn Alta.
!\i,riiiuh Columbia VET7U Wilf Moorhouse 324 Regina Ave. Lulu Istand
ukon
. PRAIRIE DIVISION .
Manitoba VE4AM A. W. Morley 20 Lennox Ave. St. Vital
Saskatchewan VESHR Harold R. Horm 1044 King St. Saskatoon

* Otlicials appointed to act temporarily in the absence of a regular ofticial.




the HAM lanes are HUMMING with...

iellicreftiere

Everyone who qualifies WINS!

Remember, everyone who completes the course
wins! The first ten Novices who complete the fol-
lowing will receive, absolutely FREE, a Halli-
crafters S-76 Receiver. All of the other Novices
who complete will receive $25 in cash, each.

Thanks to all of you
who have already
dropped us a line that
you are ‘‘working all
states’’ for the 1951-1952
Merit Awards. We would
like to know the names of
everyone who is competing
—s0 we can publish later a
list of calls, names and
addresses of those in the
running. This list will help you
in your contacts.

T HALLICRAFTERS Merit Awards will be given to every
Novice who, during the period beginning 12:01 A. M.,
September 8, 1951, and ending 12:00 P. M. Sep-
tember 7, 1952, (local time) works all states and
has obtained by September 7, 1952, a General

or Conditional Class Amateur License. Both
Novice-Class and “regular” QSOs can be
used to make up the total of 48 contacts.

2 Rules governing contacts and verifications
thereof are the same as for ARRL W.A.S,
Certificates (see page 6, “Operating an
Amateur Station”). Your package of
verifications must be postmarked not
later than October 7,1952.

So please mail in postcard,
or the coupon below:

liellierefier:

Dear Bill: I've started working on my W.A.S. Certificate.

The HALLICRAFTERS Company, Chicago 24, Iil.
) . , . n Have contacted__________states so far.
' The Radio Hans Kadio

DATE OF
MY CALL LICENSE
NAME
: STREET
WORLD'S LEADING MANUFACTURERS OF PRECISION X
RADIO & TELEVISION » CHICAGO 24, ILLINOIS : ary ZONE STATE
B lmmhe QsT



LEAGUE,

is a noncommercml assocu:hon of radlo amateurs, bonded for.
the promotion of interest in amateur ‘radio communication and_
experimentation, for the re(aymg of messqges by radio, for the

The officers are elected.or appointed by rhe Directors, The' League £
is_ noncommercial and no one commercially . engcged in_the madny-
facture, sale or rental of radio appcrafus }s eli g:ble io -membersh:p
on its board.

"Of, by and for rhe amafeur,

t numbers wxrhm :ts ranks prcctl-, o

" s

glorious achievement as the_ standard- bearer in umu’teur aftairs,
Inquiries regarding membershnp are " solicited. A bona f:de
mterest in amoteur rad:o is_the only essenhal quahfuccflon, owner-
prerequmre, although full vonng membershnp is dranted only to”
licensed. amateurs. =
All general correspondence shou[d be uddressed io the udm:ms- ;
trative headquarters at We:t Hartford, Connect:cm

Pasl P:eszden s

HIRAM PERCY MAX‘M, _WIAW 1914-1936
EUGENE C. WOODRUFF WBCMP 1936—1 940

OOOVOO

OI!mers
President . . . . ., GEORGE W, BAII.EY W2KH
1 Easf 79th St., New York 21, N, Y.

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

P.O. Box 586, Odessd, Texas’ : ]

Vice-President . . . 1 ¢V FRANCIS 'E. HANDY, WIBDI E

38 LaSalle Rond West Hartord, Connecticut i

Secretary . . . GUTUTA L BUDI.ONG WIBUD
38 laSaIle Road West Hartford, Connecticyt” .~ =

Treasurer . . .. " DAVID H, HOUGHTON

38 LQSQ"C Road Wesr Hcrtford Com\echcur :

General Counsel .

Assistant Secrefanes .
RICHARD L. BALDWIN, W

DIRECTORS

Canada
ALEX REID..........covvuenninnnn., VE2BE
240 Logan ‘Ave., St. Lambert, P. Q.
Vice-Director: Willlam W. Butchart......VESLQ
10740 107 st., dmonton, Alta.
Atlantic Division
WALTER BRADLEY MARTIN. .W3QVv

1033 Arbuta Rd.. Abington, Pa.
Vice-Director: Henry W. chkenhiser,jr W3KWA
1112 State Ave., Coraopolls, Pa.

Central Division
WESLEY E MARRINER............
844 N. Galena Ave., Dixon 7, IlI.
Vice-Director: Charles F. Reberg. ... .. .. WOMVZ
3900 W. loth Ave., Gnry Ind.

WOAND

Dakota Division
GOODWIN L. DOSLAND
Moorhead, Mln

Vlco-D(rzectar Alfred M. G ¢PHR

VI(‘TOR. CANFIELD................. W5BSR
P, O. Box 965, Lake Charles, La.
Vlco-l)(redor George 8. Acton. ........ W5BMM

Plain Dealing, La.

Groat Lakes Division
JOHN H,

ABB
417 Ford Bldg., Detroit 26, Mich.

Vlco-l)(rector Ha.rold E. Stricker......... W
247 W. 5th 8t., Marysville, Ohlo

Hudson Division
JOSEPH M. JOHNSTON............. W2s0X
423 Monmouth Ave., Bradley Beach, N. J.
Vtce-Director: Cieorge V. Cooke, ir.. W2OBU
88-31 239th Bt., Bellerose 6, L. I

Midwest Division
LEONARD COLLETT....vev.vurennn WADEA
Box 88, ¢/o C.A.A,, Agana, Guam, M. I.
Address corres ondence to the Acting Director:
ALVIN G. REYES. . .0 vvrrunninnsonn. WAKTQ
1201 Mercha.nts Na.t 1Bank Bldg., Cedar Rapids, Ia.

New Englrxnd Division

PERCY C. NOB

37 Browd st W&;me!d Mass.
Vice-Director: Frank L, Baker, jr

91 Atlantic 5t., North Qulncy 71, Mass

Norrbwutern Division
R. REX ROBERTS..................
837 Pa.rk mu Drive, Billings, Mont.
V(ce-D(uctor Karl W, Weingarten........ W7BG
3219 N. 24th &t., Tacoma 7, Wash,

W7CPY

Pacific Division
KEENNETH E. HUGHES. ,............ W6CIS
810 W. Orange Ave., 80. San l‘rnnclsco. Calif,
Vtca-bliéeaor C. Porter ANB. . vvinro.s. WGBI"

Roanoke Division
WILLIAM H. JACOBS
Route 6, Raleigh, N. C.

Vice-Director: Gus M. Browning W4B.
135 Broughton 8t., 8, I, Orangeburg, 3. ¢,

Rocky Mountain Division

I'RANKLIN K MATEJKA............ W@DD
Box 212, Estes Park, Colo.

V(co-z)(reaor Ramons Walker........ wgowp
P. O. Box X, Brush Colo.
Southeastern Division

LAMAR L W4ROL
104 Myrtle, Cochran, Ga.

V(co-l)(redor Willlam P, Sides. ......... W4AUD

ming Road, Montgomery, Ala.

Southwestern Division
JOHN R. GRIGGS........o.000uvu.un.n W6KW
10412 Don Pico Rd., R.FD 2 Spring anley Catif,

Vice-Director: Walter R. JO03. ......... 6EKM
1315 N. Overhill Drlve. Inzlewood 3, Cnm

West Gulf Division

A, DAVID MIDDELTON.
9 Kay Road, Tijeras, N. M,

Vice-Director: Frank E. Fisher..... W5AHT/AST
104 E. 11th, Pawhuska, Okia,



“It Seems t0Us..”

Z MC.

We're still receiving more letters than we

should on the subject of foreign 'phone stations
“invading” our 7-Mec. band and urging us to

initiate action to get these interlopers chased
out. It indicates a general misunderstanding
of regulations covering activity in this band.
We thought we had explained it adequately;
perhaps not, so let’s try again.

Under the international regulations cur-
rently in effect (Cairo, 1938), 7000~7300 ke. is
allocated exclusively to the amateur service in
our hemisphere. In the rest of the world, 7000-
7200 is amateur, and 7200-7300 is available to
either amateur or broadcasting, at the discre-
tion of each national administration (in prac-
tice, broadcasting usually gets the priority
nod). So, above 7200, we regularly hear broad-
casting stations located in Kurope, with trans-
missions directed at other parts of Europe or
Africa or Asia, and usually with beam an-
tennas, but audible here because of the high
power used. Often, especlally in evening hours,
the signal strength of each is great enough to
wipe out a few ke. from usefulness for our
amateur communication.

This is perfectly legal operation, quite in
accord with regulations. It derives from the
inability of all nations of the world to agree
on an allocation of 7000-7300 ke. at Cairo.
There the American nations wanted the band
exclusively for amateurs, worldwide; most of
the others wanted to split it 50-50 between
broadcasting and amateurs. No common agree-
ment was found, even after weeks of negotia-
tion. The result was that our hemisphere went
in one direction, labeling the band exclusively
amateur, and Europe and the rest of the world
went in the other, marking 7000-7200 for
amateur and the remainder of the band mainly
for broadcasting. To any engineering mind this
is a horrible example of allocation, since a
regional “solution” was attempted on fre-
quencies which are not regional in nature. But
the engineering minds did not win at Cairo;
the political ones did, in demanding more space
for high-frequency broadcasting. Inadequate
as the regional concept is, for us it was deemed
better than the alternative, which would have
meant a worldwide split in the band between
amateurs and broadcasting.

It should here be mentioned that Atlantic
City in 1947 followed precisely the same rou-
tine as Cairo, except more so; the band re-
mains exclusively amateur in this hemisphere,
but broadcasting goes down to 7150, and even
7100~-7150 may be used for outside-the-Amer-
icas broadcasting at the discretion of the
national administrations. When Atlantic City
goes into effect, we must expect more such
interference. And there is nothing that can be
done about it.

There are some of our inquirers who grant
this point, but complain about the invading
"phones below 7200 ke., asking us to have them
chased out. Again, this is operation strictly in
accord with international regulations, and
therefore nothing can be done about it. The
reason is that these are amateur 'phones. Inter-
national regulations do not decree how an
amateur band is to be whacked up as between
various modes of emission; that is up to
each national administration. Our Government
(FCC) can set up the 7000-7300 ke. band (or
any other) as all c.w., as half ’phone and half
¢.w. (or any other proportion), or all ’phone.
Or all f.s.k. teletype, or pulse, or anything else
it wishes. Each other country possesses the
same right. The difficulty arises from varying
interests by the amateurs of different nations.
To the south of us, Latin amateur interest is
predominantly in voice; therefore, much or all
of the 40-meter band is made available to those
amateurs for voice operation. In this country
and Canada there has not been sufficient senti-
ment, up to this point at least, in favor of voice
privileges in this band to cause opening part or
all of it to A3. But the amateur 'phones heard
throughout 7 Me. are not in violation of any
regulation, national or international. They are
operating their choice of emission, and we are
operating ours.

While we’re on the subJect of 7 Mec., and
particularly since the League’s Planning Com-
mittee is in process of studying the possibility

‘of recommending to FCC that part of the band

be opened to 'phone, let us answer a couple of
other inquiries that occasionally appear in our
correspondence these days. In effect they say,
“We had 40-meter 'phone before the war; why
don’t we have it now?” -— or, “We vated for
40-meter ’phone; why don’t you request it of
FCC?”



Both are based on misunderstandings. We
did not have 40-meter ’phone before the war.
We almost had it; not, however, by request of

the League but as part of a temporary res -

orientation of our bands to permit loaning
some other frequencies for military training
purposes. The Air Force needed a couple of
hundred ke. of our 80-meter band for pilot-
training, late in 1941, which would have cut
the 75-meter ’phone portion in two; as partial
compensation for this loss to voice operators,
it was arranged to open 7250-7300 ke. to
‘phone. Strictly temporary, and strictly as a
remedial measure. As it happened, December
7th arrived before the arrangement went into
effect, so the whole thing went out the window.

“We voted 40-meter 'phone?’’ Nope. You
are referring to polls of membership sentiment,
of course. There have been three, according to
our records; two on the basic subject, yes or no
—and a third involving a special situation.
'The first was in 1935, which went 32% in favor
of opening 7 Mec. to voice, 68% opposed. The
second, and special, case was in 1939 and de-
rived from the broadcast operations mentioned
above, then just beginning; the question was,
“If necessary to protect the regularity of ama-
teur communication, in the event foreign
broadcast interference in 72007300 kc. makes
c.w. operation impractical there, would you be
willing to permit that portion of the band to be
made available for voice?’’; the answer of
amateurs was overwhelmmgly yes, 829, in
favor to 187, opposed. The third and most
recent poll occurred in 1948, resulting in an
expression of sentiment almost identical to the
first poll in 1935; this time it was 31% in favor,
699, opposed.

But as to 7-Mc. ’phone solely on its own
merits, despite the fact that previous recorded
sentiment has never indicated that a majority
of amateurs favor it as such, the Board has the
ARRL Planning Committee at work studying
the subject, as a part of its general policy of
keeping an open mind on any matter and
keeping close to the trends of amateur opinion
so that the recommendations and decisions it
makes may properly reflect the wishes of the
membership.
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Coming Upl!

The NOVICE ROUND-UP
January 12th to 27th

Calling all Novice hams! Here’s your
chance to get your brand on some of those
hard-to-get QSL cards. ARRL takes pleas-
ure in announcing this new operating activ-
ity for the new hands. Old-timers are
invited to take part and give the newcom-
ers contacts., Certificate awards will be
given to the highest-scoring Novice in each
ARRL section (see page 6). This is your
opportunity to test and build your oper-
ating skill. A contest premium on working
stations has been found to improve code
speed, procedure ability and operating
know-how as nothing else can.

The Round-up will start on Saturday,
January 12th, at 6:00 p.M., local time, and
end on, Sunday, January 27th, 9:00 p.mM.,
local time. There will be a time limit of 40
hours for operation. This can be used up in
the first week end or spread out over the
entire contest period. Activity will be lim-
ited to the 80-, 11-, and 2-meter bands.

Watch for complete announcement in
Junuary QST. For extra scoring credits, it
is to your advantage to qualify in one of
the code proficiency qualifying runs from
WI1AW, WPTQD or W60OWP (Dec. 7th
and 19th, Jan. 5th and 17th) if possible
by Round-up time. In the meantime,
send ARRL Headquarters your request
for a free map of the United States and
contest log and reporting forms for the
Novice Round~up. This map can be posted
in your shack to keep a visual check on
your worked-all-states progress.

Get the chuck-wagon loaded with coffee,
keep the branding iron hot and let ’er rip!

Don’t forget, complete detaxls in Janu-
ary QST.

OUR COVER

Following up his earlier article, “How To Lay
Out a Transmitter” (July QST), By Goodman
has taken some simple tools in hand to carry the
Novice — and old-timer — through the drilling
and mounting stages. See “How To Build a
Transmitter,” page 25, this issue.

FEED-BACK

In the parts list of the article ‘“‘Frequency
Spotter for the Novice” (page 30, October @ST)
the value of R should be 47,000 ohms. If you
have difficulty making the gadget oscillate, try
inserting a 22,000-ohm resistor in series with the
lead from plus 150 volts to Pin 2 of the tube.

QST for



A Complete Portable 40-Meter
C.W. Station

25 Watts of Convenience for Field or Mobile Operating

BY MYRON HEXTER, * WOFKC

e In this article, you will find the de-
scription of a portable 40-meter c.w. sta-
tion, complete in every detail, including
a 25-watt transmitter, a superhet re-
ceiver, and power supplies in one 19-
pound package. Whether you are a trav-
cling man making hotel stops, or a
weekend country-jaunter, this suitcase
job that will operate from either a.c. or
a mobile supply will be something you’ll
want to read about.

HE portable unit shown in the photographs

i8 a result of the combined efforts of WODIU,

WIOLU, WIPSR, WITO, WIQHZ and the
author, with WORYE contributing the photo-
graphs. It consists of a 40-meter 25-watt c.w.
transmitter with VFO control and a crystal-
controlled tuned-i.f. superhet receiver for the
same band. Everything, including power sup-
plies, is built into a 15 X 10 X 6-inch carrying
case, with room left over for all accessories. The
total weight is just under 19 pounds. By merely
changing a power plug, the unit is ready for use
28 a mobile unit operating from almost any
available mobile supply.

The receiver in particular has exceeded my
fondest hopes. It is a never-ending source of
amazement to me that four tiny tubes and a
cigarette-package-size battery can produce such
volume. Because the h.f. oscillator is crystal-
controlled, and the if. comparatively low, fre-
quency stability is exceptional. Vibration has no
effect upon the incoming signal and temperature
and humidity cause no noticeable alteration of
calibration. The frequently-experienced defects
of regeneration are absent, The circuit goes in

% P. O. Box 73, Ravinia, IIL

*

'The portable transmitter-receiver ready to operate.
The knobs along the top from left to right are the con-
trols for the transmitter output condensers, Cis and
(4, the receiver input tuning condenser and regenera-
tion control, The r.f. and audio gain controls are below
on either side of the main receiver tuning dial (Millen
type 10039). The VFO control is the dial to the left of
the meter. The key and headphone jacks are below the
receiver dial and the send-receive switch is at the center
helow the r.f. gain control.

¢
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and out of oscillation so smoothly that it is bardly
audible and it isn’t necessary to set the regenera-
tion control critically. Two stages of audio pro-
vide more than enough headphone volume, even
for noisy locations. Most of the time the gain
controls are run about halfway open. The trans-
mitter has been found equally effective in over
10,000 miles of portable and mobile work without
a defect of any kind showing up.

Circuits

The circuit of the transmitter is shown in Fig.
1A. A high-C Colpitts circuit is used in the VFO.
A broadband circuit consisting of a slug-tuned
coil, Lg, used in the output circuit of the oscil-
lator, requires only initial adjustment. The
2E26 output tube works into a pi-section tank
that permits coupling into almost any random
length of wire as an antenna. The amplifier only is
keyed.

The receiver circuit is shown in Fig. 1B. A
6815-ke. crystal is used in the oscillator section
of the 1R5 converter which feeds a regenerative
1T4 second detector tunable over the range of
185 to 485 ke. This gives a signal range of 7000
to 7300 ke. The two following stages are choke-
and resistance-coupled audio amplifiers.

S1 is the control switch. On the transmitting
gide, it closes the a.c. line to the power supply
(or the battery circuit to the dynamotor-starting
relay in the case of mobile operation) and the
positive high-voltage line to the transmitter,
and shorts.the input to the receiver. On the re-
ceiving side, it breaks the transmitter power con-
nections and connects the receiver input, circuit
to a link wound around the transmitter output
coil. This provides another tuned circuit for the
receiver.

Fig. 2 shows the power-supply diagram. Sele-
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Fig. I — Circuit of the
portable transmitter-receiver.

C1 — 50-ppfd. midget variable.

Ca, Cs — 0.001-pfd, zero-coefficient mica.
Cs, Cg, C19 — 100-pufd. mica.

Cs, Ce, C7, Co, C11, C25, C28 — 0.02-ufd. paper.
Cio, C12 — 0.0047-pfd. mica.

Cis, Ci14 — 325-pufd. midget variable.
Cis — 100-ppfd. miniature variable.

Cie, Caz — 0.001-ufd. mica.

C17 — 0.0033-ufd. mica.

Ci8 — 300-upfd. midget variable.

Czp — 0.05-ufd. paper.

C21, C22 — 470-ppfd. mica.

Cag — 4-ufd. 150-volt electrolytic.

Cad, C26, Ca1 — 0.0022-4fd. mica.

Ca7, Ca9 — 47-pufd. mica.

nium rectifiers in a voltage-tripling circuit pro-
vide 385 volts for the transmitter under full load
(72 ma. to the final). The circuit is arranged
throughout so that the power plug for the a.c.
supply can be inserted either way without placing
the chassis and panel at a dangerous potential to
ground. A 6.3-volt transformer for the trans-
mitter and dry batteries for the receiver are in-
cluded in this unit.

Construction

The main unit carrying both transmitter and
receiver T.f. circuits is assembled on two pieces of
aluminum each bent into Z shape. The two are
joined together, one piece forming the panel, the
other the chassis. The exact dimensions will de-

¥
:
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Cao — 8-ufd. 150-volt electrolytic.

Css — 0.1-ufd. paper.

R — 47,000 ohms, 14 watt,

Ra, R7 — 0.1 megohm, 1 watt.

Rsg — 47,000 ohms, 2 watts,

R4 — 22,000 ohms, 1 watt.

Rs — 12,000 ohms, 10 watts.

Re — 22 ohms, 1 watt,

Rs — 20,000 ohms, 10 watts.

Ro — 0.1 megohm, 14 watt.

Rio, Raz — 10,000 ohms, }4 watt.

Ru — 0.25-megohm volume control (r.f. gain).
Riz — 2200 ohms, 34 watt.

Ris — 2.2 megohms, 14 watt.

Ri¢ — 50,000-ohm volume control (regeneration).
Ris — 2-megohm volume control (audio gain).

pend upon the dimensions of the carrying case
used, of course. This one happens to be made for a
GE Model 254 portable receiver, but others of
similar, or nearly similar, dimensions frequently
are to be found in local stores or mail-order cata-
logs. The panel height corresponds to the height
.of the panel opening in the case. The top lip
fastens against the inside of the top of the case,
while the lower lip must be wide enough to extend
out to the front of the cabinet where it can be
screwed to the edge of the opening. A shelf parti-
tions the carrying case at the level of the front
opening. The shelf has a lip bent up at the rear to
averlap the rear edge of the chassis. A hole is cut
in the shelf to pass the power-supply cable.
Most of the details of assembly are evident

L4

The receiver components are grouped at the left. The
354 is behind the coupling choke, the 1S5 is behind the
i.f. transformer and the 1T4 is behind the main tuning
condenser. The receiver input coil and the 1R5 are in
front of the crystal. The receiver input tuning condenser
is on the panel in front of the 2E26. To the right, the
transmitter output tank coil joins the two output tuning
condensers. The 6AHG6 is in a shield behind the coil.
‘U'he tube to the extreme right is the 0A2 regulator. The
slug-adjusting screw to the right of the 2E26 is for L.
in the transmitter. The crystal below the transmitter
tank coil is a spare for the receiver.

QST for
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Ri6 — 10 megohms, 14 watt.

Ri7 — 2200 ohms, 1 watt.

Ris — 4.7 megohms, 1% watt.

Rio — 0.33 megohm, 14 watt.

Rz20 — 3.3 megohms, 14 watt.

Rz21 — 820 ohms, 14 watt.

L1 — 3.5 ph. — 22 turns No. 30, on Millen 69046 slug-
tuned form.

Lz — Approx. 20 uh.— 57 turns No. 30, on Millen
69046 slug-tuned form.

Lg — 7 ph. -~ 25 turns No. 18, 1-inch diam., 14 inches
long (B&W 3015 Miniductor).

L¢——3 turns insulated hook-up wire close-wound
around L3, about one-third way from Ciz end.

Ls —4 turzs No. 30 close-wound 4 inch from bottom
of Ls.

from the photographs. Care should be taken to
make connections to the chassis or panel only at
the points indicated by ground symbols in the
diagrams. In the transmitter, the key jack, the
VFO tuning condenser and grid leaks are con-
nected to negative high voltage, not to the chassis.
The jack and condenser are insulated from the
panel by means of fiber washers.

In the receiver, Ly is made from a regular
455-ke. i.f. transformer commonly used in com-
mercial superhets. The windings and the rod on
which they are mounted are carefully removed
from the shield can and the leads to the trimmer
condensers are cut off as close to the trimmers as

y
To-B
Fig.2

To-A
Fig.2

To+8
Fig. 2

Le—17 u}l. -—16 turns No. 30, close-wound, 34-inch

iam.
Ly — 455-kc. i.f. transformer (Stanwyck S-102, altered
as described in text).
Ls — 70 turns No. 30 scramble-wound below L7 (see text).
Lg — 300-hy. audio choke.
NorEe: All windings should be held in place with Duco
cement.
J1, J2 — Open-circuit *phone jack.
MA; — 100-ma. d.c. milliammeter.
P1 — Female connector (Jones S-306-CCT).
RFCi, RFCz — 2.5-mh. 50-ma. r.f. choke.
RFCz2 — 2.5-mh. 125-ma. r.f. choke.
S1 — Four-pole double-throw toggle.
Sz — D.p.d.t. (on back of Ris).
Xtal — 6815-ke. crystal.

possible, since the latter are not used. Inspect the
bottom coil to see if the top lead comes from the
inside or the outside of the winding. If it comes
from the inside, solder it to the outside lead of the
top coil, or the inside lead if the lower-coil lead
comes from the outside. The bottom lead of the
bottom coil should be marked for identity so that
it can be connected later to Ci17 and Ri2 at the
ground end of the circuit. This lead and the one
from the top coil should be extended to vome out
the bottom of the shield can. There will be about a
half inch of supporting rod below the bottom
winding on which the tickler Lg can be scramble-
wound, leaving leads of 4 or § inches.”

Fig. 2 — Circuit of the power
unit for the portable transmitter-
receiver.

Ci, Cz, Cz—40-ufd. 450-volt
electrolytic (Mallory FP-
146). 1nsVv,
Ri — 5 ohmes, 2 watts. AL.
B; — L.5-volt A battery (two

T
L T,
Lt} L4l
‘ SR SR
Ciom

T0 FIG. ¢
l J’ -A —15 '*]3
¢ T 1

C2
bl
Ll
SR

e

No. 2 flashlight cells in
parallel).

B2 — 67.5-volt B battery (Bur-
gess XX45).

Ji1 — Male connector (Jones P-
306-AB).

SR — Selenium rectifier (Federal
404-D-2795).

T1 - 6.3-volt l4-amp. filament
transformer (Stancor P-
6134).
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In wiring the receiver, precautions must be
taken to guard against picking up hum from the
transmitter a.c. power leads. The leads from the
arm of R to Cag, and from Cas to the grid of the
1S5 must be shielded and as short as possible. B¢
and Cy7 should be soldered right at the tube-
socket pin and grounded with the shortest pos-
sible leads. It may be necessary to shield Rje,
C2 and Ca7 by wrapping them firgt in Scotch
insulating tape, then a layer of tinfoil which is
grounded.

Adjustment

In adjusting the transmitter, the frequency
range of the VIO is set by varying the position
of the slug in L; until the circuit tunes to 3500 ke.
when C; is at maximum capacitance. Then the
slug in Lj is adjusted to 7100 ke. This can be done
with a grid-dip meter, or by setting.the VFO to
3550 ke. and watching the plate current to the
2E26 as the slug is adjusted. Lg should be tuned
for minimum 2E26 plate current. In the final
amplifier output circuit, Cy4 is used to adjust the
loading and Ci3 to retune to resonance after each

14
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Bottom view of the port-
able transmitter-receiver.
Cutouts in the chassis are
necessary for the meter and
the rotor plates of the VFO
tuning condenser to the right.
Alongside the condenser is
the oscillator coil. The oscilla-
tor output coil is to the rear
of the chassis, near the cen-
ter. The key and headphone
jacks are set in the lower edge
of the pancl, to the left.

¢

adjustment of Cp. With short antennas, the
getting of Cy4 for proper loading usually is quite
eritical. The 2E26 has a maximum plate-current
rating of 75 ma. and the loading should be limited
to this value.

Although the transformerless supply will work
with the a.c. plug inserted either way, a loud
ripple will come through the receiver if it is
plugged in the “wrong” way.

In the receiver, the only important adjust-
ments are those in reference to regeneration and
proper tuning range of L7Cis. If the circuit does
not oscillate when the regeneration control, R4,
is advanced, the connections to the tickler wind-
ing, Ls, should be reversed. If the i.f. transformer
apecified is used, no trouble should be experienced
with the tuning range when using a 6815-ke.
crystal. If a transformer of different make is
used, a crystal of different frequency may be
required, or it may be possible to adjust the
tuning range by sliding the if. coils closer to-
‘gether or farther apart. If the frequency range is
too high, it may be possible to compensate with
a trimmer across Cis, but too much fixed capaci-

¢

The portable transmitter-
receiver and power supplies
mounted in the carrying case.
The bent-up lip at the rear of
the bottom plate overlaps the
bent-down lip at the rear of
the chassis. Plenty of space is
left over at the lower right
for headphones and other
accessories.

QST for



tance here will decrease the tuning range, making
it impossible to cover both ends of the band. Best
¢.w. sensitivity is obtained with the circuit oscil-
lating, but near the point where oscillation cease
However, it will seldom be necessary to make this.

adjustment critically. In going from one end of

the band to the other, Cj5 can be peaked up for
the best signal, but in covering 100 ke. or so, read-
justment will be unnecessary,

Antennas

A spool of 300 feet of stranded wire is provided
for the antenna. Any length over 25 feet will
work, although more should be used, if possible.
It is not necessary to cut the wire off the spool.
Just bend the wire back on itself, attach it to the
antenna terminal and lay the spool on top of the
case, If suitable trees are available, it is easy
enough to tie a string to a rock and toss it over a
branch, using the string to pull the antenna wire
up to within a foot or two of the branch. In a
hotel, the wire can be fed/out a window to within
a story or two of the ground, or the wire can be
strung around two or three sides of & room. At &
motel or cabin, don’t be afraid that an inside wire
won’t work, even though it is only 7 or 8 feet
above ground. Antennas of the sort suggested
work best with a ground connection, so take along
a ground clip and several feet of wire. Clip the
ground wire to the nearest water pipe or radiator.
If no water pipe is available and you are camped
near a lake or river, or the shore, wrap the end
of the wire around a large stone and toss it into
the water.

If a more permanent antenna is desxred the
best simple one seems to be a folded dipole w1th
one feeder going to the antenna terminal, and
the other to the ground terminal, although no
ground connection is made, of course. With an
antennsa of thia type, it is not unusual to work
foreign DX,

Mobile Operation

No changes are necessary in operating the
rig from the car battery and any dynamotor or
other mobile supply delivering up to 500 volts.
All that is required is to pull out the connector
plug at the a.c. power supply and plug it into a
female connector from the battery and dyna-
motor. Plug connections for the PE-103 dyna~

IRy
ap

A,

PE-103
CONNECTOR

i

To R.F.Chassis

l To +A Terminal of Receiver Battery

Fig. 3— By plugging the cable from P; of Fig. 1 into
J1 above instead of Ji, Fig. 2, the portable unit will
operate from a PE-103 mobile lupply With the connece
tions shown, both filament and plate voltages will be
supplied to the transmitter. J1 is a Jones P-306-CCT
attached to a cable from the PE-103 connector.
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A separate chassis is provided for the power-supply
unit. The selenium rectifiers and filter condensers are to

the rear. The filament transformer is behind the receiver
A and B batteries. The output terminals are brought to
the connector to the left of the batteries.

motor are shown in Fig, 3.

For a mobile antenna I use a center-loaded
whip, feeding it with a piece of RG-59/U coax
cable. The antenna coil. will have to_be adjusted
for proper loading, of course.:* 2

1 made a little table to hold the rig in the front
seat alongside the driver. On a 300-mile trip
through Illinois, I operated for about 6 hours
and had 10 QSOs lasting most of the trip. On
Field Day, I had 43 contacts from the car in 6
hours. As mentioned previously, all told, the
portable has been carried over 10,000 miles, and
I’ve never had a breakdown or any other trouble
with it. The beauty of it is that it is alwaya ready
to grab at a moment’s notice, no matter for what
purpose. Nothing is ever forgotten because 'it’s
all there in the box.

1 Buff, “A Tunable 75-Meter Mobile Antenna,” QST,
August, 1950, p. 19.

2 Saunders, “An Easily-Adjusted Low-Frequency Mobile
Antenna,” QST, August, 1951, p. 37.
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Silent Reps

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

W2AXA, A. J. Bremmer, Collingswood, N. J.
ex-W2BDP, Ernest J. Vogt, Colorado Springs, Colo.
W2TJA, Richard A. Fiesel, Jr., Forest Hills, N. Y.
ex30T$RB Joseph M Na.ssau. Phxlndelphm,
Penna.
W3LFD, Gabriel J. Uljon, St. Mary's, Penna.
W4DT, ex-‘I.BI, Randolph 8. Enslow, Miami, Fla.
W4PRX, Jobn W. Floyd, Lexington, Ky.
WSFLY, Jamee F. Gray, Corpus Christi, Texas
WEMAO, ex-W9BJA, Will Dowell, Leachvills, Ark.
W500Y, Frederic B. Wood, Woodward, Okla.
W5RPQ, Walter L. Randolph, Jr., Rotan, Texas
W7ACEF, Clifiord C. Cavanaugh, Auburn, Wash,
WYEUR, Ferm E. Andeen, Chicago, Ill.
W9JWJ, Donald W. Alexander, Clarendon Hills, IlL,
DL4CS, 8gt. Jack V. Leonard
G2IX, James Fairley, Leicester
GMS6UK, T. W. Gentleman, Glasgow

L ¢x-1CDD, Albert Y. Forrest, Interlachen, Fla.

N
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Some Novel Ideas for Bandswitching
Mobile Converters

A Compact Unit for Five Bands
BY FRANK Y. SPEIGHT,* W3MNR, AND C. L. BUCHANAN,** W3DZZ

eral mobile converters of the single-band

variety, the authors were sufficiently en-
couraged to tackle a multiband job. Before
starting construction, however, a considerable
amount of planning was done, which paid off by
eliminating much of the tediousness of trial-and-
error procedure.

The design was based principally on certain
mechanical features we felt were of practical
importance in operating such a unit in a car. The
converter should be as compact as possible, con-
sistent with adequate selectivity and sensitivity.
The dial should be large enough to be read and
handled easily in daylight or darkness so as to
minimize distraction while driving and operating.
Front-panel space, which is always at & premium,
should be practically all dial, and the bandswitch,
used much less frequently, should take up a mini-
mum of space, both on the panel and under the
chassis. And last, but not least, all of the 'phone
bands from 3.85 to 29.7 Mec. should be covered
with a switch position for each.

The Circuit

As the diagram of Fig. 1 shows, the circuit
includes an r.f, stage, mixer and h.f. oscillator,
each using 2 6AJ5 obtained from surplus glide-
path receivers. This tube was chosen because of
its emall size and low filament drain. It is similar
to the 6AKS5 which can be used interchangeably
in this circuit. The input circuit can be peaked up
with the 50-ppfd. air trimmer, ;. The plate
circuit of the mixer is broadbanded, requiring no
further attention after preliminary adjustment.
The main tuning control is ;s in the h.f. oscilla-

HAVING successfully designed and built sev-

* 7703 Frederick Road, West Lanham Hills, Hyattsville,

Md.
*%4871 Lacy Ave., Washington 20. D. C.

¢ The converter shown in the photo-
graphs is designed to cover 75, 20, 15, 11
and 10 meters with a switch position for
cach and an additional position for
switching the converter out of the cir-
cuit. It works into a 1500-ke. i.f.j in
other words, the antenna terminals of a
standard automobile receiver. A unique
lever mechanism for the bandswitch
permits maximum utilization of panel
space for the calibrated bandspread dial.

tor circuit. Fixed parallel padders are selected to
spread each of the bands over a good share of the
dial. All coils, including the i.f., are slug-tuned.
Included in the bandswitch are the sections S,a
and S)g which turn off the filament and plate
power, as well as the dial lamps, when the gang
is thrown to the b.c. position. Originally an NE48
(or 991) voltage-regulator tube was included to
regulate the h.f.-oscillator plate voltage, but it
was found that the frequency stability was satis-
factory without the regulator tube, so it was
taken out. Thus the empty socket in the lower
right-hand corner of the chassis in the bottom
view. In some cases, however, voltage regulation
may be desirable or necessary. A small relay, con-
trolled from the transmitter panel, cuts the B
supply to the converter while transmitting.

Construction

Although the components used in this converter
were selected from various surplus units and what
could be found in the junk box, commercially-
available parts of equal value may be used if
they can be fitted into the space.

The over-all dimensions are 33§ by 5§ by 614

¢

A bandswitching mobile converter.
The dial is a piece of clear plastic
with calibration marks inscribed. The
bandswitch control is at the lower left
and the antenna trimmer to the right.

¢
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=50 to 60v.

Fig. I — Circuit of the bandswitching converter.

— 50-ppfd. miniature variable.
2, Co — 50-pufd. mlca.

Ca— 100-uufd. mi

Cs, Cs, Cz, Cs, Cn — 0.001-ufd. mica.
Cp —- 220-pufd. mica.

Cio — 3 pufd.

C1p — 45-pufd. mica.
Cig — 175-ppfd. mica.
Cia — 145-pufd. mica.
Ci4 — 33-pufd. mica.
Cas — 15-ppfd. variable.
Ci16 — 33-pufd. mica.

inches, not including protuberances, such as the
r.f. tuning knob and the power plug. The panel
is & by 814 inches and includes the dial, antenna~
trimmer control and bandswitch. The chassis is
5 by 534 by 134. All parts of the enclosure are
made from salvaged aluminum sheet.

The dial mechanism is a planetary unit with
a 5 to 1 ratio (National AVD), This is mounted
on the panel one inch from the bottom edge. It
may be necessary to file a little off the lower edge
of the frame of the mechanism to allow room for
the bandswitch control lever underneath. The

L4

'I'op view of the band-
switching converter, show-
ing oscillator and mixer
coils grouped around the
bandswitch. The relay
mounted against the front
edge of the chassis cuts
the power to the converter
during transmissions.

¢
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Ry, R4. Re — 10,000 ohms, 15 watt.
Ra — 180 ohms, !4 watt.

" Rs, Ra — 2000 ohms, 14 watt.

Rz, Rs — Values dependent on supply voltage. Adjust
for voltages marked.

I1, I2 — 12.volt dial lamp.

J1, J3a — Coaxial connector.

Ja —- 5-pin male power plug.

6-volt relay.

S; —- Ceramic rotary, switch — 4 wafers, 2 circuits per
wafer. 6 posmons per circuit, and 1 wafer, 1
circuit, 6 positions (1 below, 4 above chassis)
(made from Centralab kit parts).

dial face is a piece of }4-inch Lucite or Plexiglas
3 by 5 inches. A semicircle is cut out of the bottom
edge with a jig saw to clear the dial mechanism,
and is also notched out on the right-hand side to
pass the shaft of the antenna trimmer. Before
making these cuts, however, the various dial
scales should be laid out with a compass scriber,
using the position of the dial shaft as the scribing
center. This will simplify the calibration later on.
The back side of the plastic is covered with ordi-
nary black or other dark-colored paint to form a
contrasting background for the calibration marks.




ATV

-~ Dia} mechanism

-.— Band scale

{aluminum strip)

Fig. 2— Sketches show-
ing the construction an
dimensions of the band-

switch mechanism,

Bottom View
o
Space/ = ‘
Se,/screw iil‘ / Panel bearing
/ / S—suiteh shoft
-Soldéred nut —-
Side View

A dial lamp is mounted in each upper corner of
the panel and the plastic is drilled part way
through at these points. The ends of the bulbs
extend into these depressions and the transmitted
light illuminates the panel nicely. Twelve-volt
lamps, or two 6-volt lamps in series, provide
plenty of light at half normal voltage. The series
connection for the 6-volt lamps requires insulated
sockets. A metal cover of light-gauge aluminum
was fashioned to fit over the upper corners of the
plastic to eliminate direct light from the lamps.
The pointer is a piece of thin transparent plastic,
cut to shape and fastened to the dial mechanism
with the screws provided. A line is scribed down
the center of the pointer.

Underneath, the main tuning-condenser shaft
is matched up with the dial shaft and mounted
in place. While the condenser shown in the

=

Knob—\‘

photograph is a two-section job, only one of the
sections is used. An L-shaped shield runs along
the right-hand side and across the rear of the
condenser to isolate it from the antenna trimmer
mounted nearby on the right-hand edge of the
chassis.

The bandswitch gang is made up from Centra~
lab switch-kit parts and consists of five ceramic
wafers. Three wafers carry two circuits of five
positions (Centralab type RR). The sixth posi-
tion, shown in the diagram, is the arm slider
contact which can be used in this case because
the last switch position for all but S;p is an open-
circuit position. Sic and Sip are separate wafers
each having one circuit and six positions (Cen-
tralab type X). The switch is mounted directly
behind the main tuning condenser in a vertical

position, its shaft 334 inches from the front edge

¢

Bottom view of the
bandswitching converter
showing the switch oper-
ating mechanism and in-
verted mounting of the
h.f. oscillator and mixer
tubes.




¢

The bandswitching con-
verter installed under the
dashboard near the b.c. re-
ceiver.

¢

of the chassis. This unusual mounting is conven-
ient for grouping tubes and coils around the
switch sections. Only the switch index head and
the first wafer are below the chassis. The two cir-
cuits of this wafer, comprising S;4 and S, handle
the r.f. input circuits. The other four wafers are
mounted above and a clearance hole for the
switch shaft is drilled in the chassis. Additional
bracing against the action of the control lever is
provided by adding a strap bracket across the
index head at right angles to the assembly rods.
This strap is fastened to holes in the index head
and with long screws to the chassis.

A sketch of the switch operating mechanism
is shown in Fig. 2. Dimensions can be adjusted
to suit a variety of conditions, It is merely a mat-
ter of experimenting with a few pieces of card-
board and some thumbtacks to find dimensions

that will fit each case. The short arm attached to
the switch shaft should preferably be of brass so
that the nut can be soldered fast. The set-screw
collar to which the short arm is attached is a panel
bearing. The threaded neck is cut and filed down
so that it isa little longer than the thickness of the
arm. The excess is then hammered down over the
arm to make a firm joint. Solder flowed around
the hole will add strength. The flange of the panel
bearing should be drilled and tapped for two set

bands are marked with a scriber and then the
lines are filled in with crayon.

Most of the other details of construction can
be seen in the photographs. The r.f. tube is the
only one mounted top-side up. The mixer and
oscillator tubes are upside down and have their
connections and associated coils above the chassis.
This arrangement permits better utilization of
space and the chassis becomes a shield for the r.f.
circuit.

screws. The bandswitch scale is a strip of thin Adiust ¢
aluminum. The arm positions for the various Jusimen
Standard automobile receivers are de-

signed for high-impedance antennas and

Coil Table for Bandswitching Converter tra,nsmissiqn lines. Since the out_put of the
o Wire | Diam. | Lenath | converter is coppled to a low-impedance

Coil | Me. | Luh. | Turns| Size | Inches | Inches| Siug | Form | CO8X-line, considerable mismatch results.
: Most b.c. receivers are “hot” enough so

Li 127201 0.6 | 14 j24dsc.| 34 | 3¢ | copper | 69047 | that the Josses as a consequence can be tol-
Lo |14-21] 2.5 | 25 |2ddsc.| 14 1 | copper | 60045 § erated. However, the gain can be increased
- - considerably by modifying the r.f. coil in

Ls | ¢ @ 0 j3ddec| M U jiron 8948} the b.c. set. This is accomplished by wind-
Lo 2720 1.2 | 17 |2d4dsee.| 14 t | copper | 89045 | ing zlzl link of about 25 turns of No. 24 wire
- - on the “cold” end of the antenna coil. This

Lo |21 |23 | 24 |2dac) || covper | 89045 modification, however, will reduce the gain
Is | 14 |5 35 |24dsc| 14 1 | copper | 69045 | on the b.c. band. One compromise is to use
I + 17 195 |sadec s T ren o016 | one push button only for the converter
- and modify only-the coil associated with

Le {27-29{ 0.294]. 10 |24d.sc.| 4 %% | copper | 63047 |  that channel.

Lo | 21 |03 11 [24dse| ' | % | copper | 69047 The entire converter was wired and
_ - — aligned with a grid-dip meter before ap-

(Lo 14 f0.434) 12 | 2dac| M 3§ | copper | 69047 | plving power. Depending on the forms
Ln | 4 146 | 46 |34dae| 24 1 | iron 60046 | used, some slight alteration in the number
w3 ls S PYPP P PO vy of turns shown in the coil table may be

: i Sl - i necessary.
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A Simplified Electronic Break-In System

Using the Key for Complete Station Control

BY DANIEL B. CAREY,* WSLVD

HE progressive-minded amateur will no
doubt agree that an efficient break-in system
is a great aid to proficient operating. By
proper use of such a system an operator can prac-
tically eliminate the necessity for repeating long
drawn-out transmissions and useless duplica-

ing. Third, if the oscillator itself is keyed, the
signal on the higher frequencies is chirpy. There
are well-shielded oscillators available on the
commercial market, but the electrical and me-
chanical considerations that are necessary to
reproduce such a unit are not in the possesmon of

the average amateur.! A de-

sirable system would incorpo-

rate all the features necessary

Time  for use by any of the three
l«———-—Time Delay Period (Variable) ——-—> previously mentioned interests.
Key down t— Key up | Summing up the require-

Relay operates

Fig, 1 — The objective of the break-in system is a relay that will close
immediately when the key does, and open at some specified time after the
key ias opened. The oscillator, antenna, and receiver gain can then be controlled

by the relay for excellent break-in performance.

tions. Break-in operation is especially valuable
to the DXer, the contest operator, and the
traffic man, but may be applied very effectively
in everyday ragchewing,.

The Problem

There are many variations of break-in opera-
tion in use; however, there are two basic systems.
One type uses a switch or relay to control the
antenna changeover relay, the oscillator, and a
portion of the transmitter power supplies. The
other system, which is probably most popular
with the low-frequency traffic man, is one where
separate antennas are used for
the receiver and the trans-

Relay ments for such a system, obvi-
Releases ously it must perform three
functions: (1) disable the os-
cillator while receiving, (2)
change the antenna from trans-
mitter to receiver, and (3)
control the gain of the receiver from normal re-
ceiving conditions to the overload of intermittent
transmitting.

The first method of break-in operation used
at, WS5LVD was based on the above requirements
and involved the use of a multicontact keying
relay. The relay supply was a 45-volt battery.

BUFFER STAGE

RE I
Excitation

!

mitter; either the oscillator is
left running and shielded to
attenuate the backwave, or a
switch or foot pedal is used to
disable the oscillator while
receiving,

Unfortunately, neither of
these systems offers complete
satisfaction, for several rea-
sons. First, any type of switch
requires physical manipulation
by the operator that is annoy-
ing, fatiguing, and time-con-
suming. Second, and especially
so for the DX man, the same
antenna should be used for
both transmitting and receiv-

N

45V —

* Route 8, Box 372B, San Antonio,
Texas.

1 This is not strictly so. See Smith,
** A Solution to the Keyed-VFO Proh-
lem,” QST for February, 1950. —
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Fig. 2-— Basic diagram of the break-in circuit,

with cathode keying of a 6V6 buffer stage.
Cy — 0.006-ufd. paper or mica.
Ciz — 0.05-ufd. 400-volt paper.
K1 — 1 megohm, 14 watt.
Ra — 0.5-megohm potentiometer.
Ra — 47,000 ohms, 1 watt.
Ed. R4 — 350 ohms, 5 watts.

Rs — 10,000-0hm potentiometer.

Re —10,000-ohm potentiometer,
wire-wound.

Ryi — 3-pole d.t. relay, 16,000-ohm
coil (Advance 6013-16000).

81 — S.p.s.t. toggle.

QST for



which the relay released atter
approximately a one-second
delay is the most desirable, for

R Rz

Controls Antenna Relay

S

in series with Osc. B+

Fig. 3 — Circuits controlled by Ry: of Fig. 2.

By careful adjustment of the various contacts of
the relay it was possible to turn the oscillator on,
then the buffer, and at the same time apply a
connection from the antenna to the transmitter
when the key was in the “down” position. Then,
when the key was released, the oscillator re-
mained “on” until the buffer and the antenna
had been disconnected. Of course, the main ob-
jection to this method was that the relay chat-
tered vigorously while keying, and a distinct
slap was produced in the headphones as the an-
tenna changed from transmit to receive. Also,
the receiver blocked when the transmitter was
keyed, making it impossible to monitor.

Therefore, a means was sought to produce
a highly variable time-constant circuit that
would hold the multicontact relay closed while
the key was down and release when the key was
opened after a period of predetermined duration
had elapsed. See Fig. 1.

The Solution

The basic circuit developed was an extremely
simple one, as shown in Fig. 2. The principle

is as follows: With the key up the cathode circuit .

of the keyed stage is open (practically) and the
tube is inoperative. The voltage is zero at the
plate of V1 and, since the value of Rg is adjusted
so that the relay Ry, is open, then the oscillator
is disabled and the antenna relay and the re-
ceiver muting circuits are in the normal position.
As the key is closed, the keyed-stage cathode
circuit is closed, and at the same time the voltage
at the plate of Vy becomes -440. V1 conducts
and applies a positive voltage to the grid of Vy,
allowing plate current to flow, closing the relay
and reversing the functions thereof. When the
keying is completed (as in Fig. 1), the voltage is
removed from the plate of V; however, the time
constant of the RsCs network maintains a positive
voltage on the grid of V3 and the relay holds
closed for a period determined by the adjust-
ment of Rs. After the circuit is once adjusted to
operating conditions, Rg may be varied slightly
to provide a more positive action of Ry;.

Many tests had been run on a similar circuit
before Rs was made adjustable; however, it was
discovered that in actual practice the point at
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at that point a critical adjust-
= ment of =14 second may be
obtained by varying Rj.
Mechanical construction is
simplified by the use of a
6SN7 twin triode, but separate
tubes may be used. The com-
ponents may be installed in-
side of the transmitter cabinet,
or any other convenient spot.
The control leads from the
contacts of Ry, can then be
cabled to their various termi-
nations. Judicious use of
shielded cable will prevent r.f. from getting into
the receiver.

Fig. 3 indicates the relay connections as used
at W5LVD, but others may adapt any one of
many possible variations. In fact, since develop-
ment of this circuit, a combination of two diodes
and different time-delay circuits has been con-
templated whereby one would work in the present
manner and the other would be used for disabling
the high voltage after the first relay had been
deactivated for a given period. For special opera-
tions, such as the DX contest, a system of such
design should be extremely advantageous as it
would practically eliminate the use of switching,

In closing, it might be worth mentioning that
the first sensation while trying out the break-in
system is highly comparable to that of operating
an electronic keyer for the first time. In order to
master the rhythm with this type of break-in
unit, a short period must be spent toward ac-
quiring the “hang” of the gadget. Once this
rhythm is mastered, the operator will find that
the time and effort spent in construction was
worth while.

B Stravs "%

So that he won’t overlook the important busi-
ness of renewing his ham ticket, W2ENM has
paid up his ARRL membership to June 1954, the
expiration date of his license. Says Sam, ‘“The
next time I get a renewal notice from the League
I’ll know it’s also time to renew with FCC.”

ON4QF, who has earned himself an enviable
reputation in DX circles by his operation as
LXI1QF, 0Q5QF, and 7B4QF, will be on the
air from the scene of the famed Battle of the
Bulge on the anniversary dates of Dec. 22nd-23rd.
The station will be located at the Mardasson
American Memorial, near Bastogne. ‘“Mick”
will send a special photographic QSL to all
stations worked.

In two years of mobile operation on twenty
meters, Bob Adams, W9SM, ex-W3SM, has
chalked up the remarkable total of 101 countries
worked. Equally impressive in Bob’s log is the
number of contacts, now approaching 5000.
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A Practical Design for Your First
Modulator

807s in a Flexible Unit for Medium- and Low-Power 'Phone

BY RICHARD M. SMITH,* WIFTX

MODULATOR, like power supplies, can be con-
A sidered as part of your long-term invest-
ment inamateurradio. The initial cost is high
because iron-core transformers are involved, but
they can be used for years without rebuilding if
they are designed and operated properly. Your
modulator, too, can be used for years, but only if
it is not left behind when the rest of the station
advances to higher power. It pays, therefore, to
plan ahead and to build & modulator that will
take care of a bit more than your immediate
needs, unless you are willing to remain at the
same power level indefinitely.

No, we don’t suggest that you build a 500-
watt audio system to modulate that single 807
rigl We do suggest that you weigh the costs
carefully, however, because if you decide to build
a pair of 6L6s to do the job, you may regret it
when you decide to add a final amplifier to the
807. Dollar for dollar, a modulator using a pair
of 8078 is & much sounder investment. Here’s why.

The tube handbooks tell us that a pair of
6L6s in Class AB; will deliver about 40 watts
maximum. The plate power supply required for
this output is 400 volts at about 200 ma. On the
other hand, a pair of 807s is rated for 120 watts
output, requiring 750 volts at 240 ma. input. A
little paper work shows us that the grid-drive re-
quirement of the 807s is just about the same as
for 6L6s, so the main difference in cost remains
in the plate power supply and in the modulation
transformer. At current prices, a modulation
transformer and a power transformer for a pair
of 6L.6s costs about $22. The slightly larger units
required by the 807s cost about $28. Because the
tubes cost about the same, and because the drive
requirements are about the same, we find the
principal cost differential to be tied up in the
iron-core transformers mentioned above. Thus
for 30 per cent more than what it costs for the
transformers for the 40-watt modulator we can

* Technical Assistant, QS7T.

¢ If you are planning to build audio
equipment in the near future, it will pay
you to plan carefully in advance so that
your outlay of dollars will bring the
greatest possible utility. This article
describes a modulator that can grow
with your station.

get the transformers for a 120-watt unit, just
three times as much power!

There are other dividends to be obtained here,
too. You have to strain more than your pocket-
book to get 40 watts undistorted out of a pair of
6L6s, while a pair of 8078 “coast’ at that level.
In addition, you'll have to discard your 6L6
modulators when you increase power, even if the
increage is only to the 100-watt level, whereas
you can keep the 807s even when you go up to
250 watts. You’ll agree that planning ahead can
pay dividends.

A Practical Example

The modulator shown in the accompanying
photographs and in Fig. 1 does not include some
of the frills that you might like to have if you
have been in the game for years. In the interests
of gimplicity, only the basic requirements are met.
There is enough reserve space and power, how-
ever, 8o that some of the refinements can be added
at a later time if desired. The unit is capable of
100 watts output without distortion when oper-
ated with a 750-volt plate supply, but can be
operated (with corresponding decrease in power
output) from any supply giving from 400 volts
up to the rated maximum. The 807s are driven
by a single 6K6GT through a step-down driver
transformer. The first two stages are the usual
resistance-coupled voltage amplifiers required to
permit full output to be obtained from a crystal
microphone. To improve the regulation of the

¢

‘Top view of the push-pull 807
modulator. The unit is built on a
standard 7 X 17 X 3-inch chassis,
with the microphone input connector
and gain control mounted on the
front, close to the 6SJ7 stage.

.
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output of the driver stage inverse feed-back is
applied by the simple expedient of placing a
voltage divider across the primary of the driver
transformer and then returning the plate load
resistor of the 6J5 stage to the divider.
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Suitable parasitic-suppressing circuits are in-
cluded in the design to eliminate spurious splatter-
producing output, and the over-all response of
the unit is restricted to those frequencies found
most_useful for voice communication. Range.re-
striction is accomplished by proper selection of
the values of the interstage coupling condensers,
and by appropriate by-pass condensers. The re-
sult is a response curve that cuts off below 150
cycles, and is at least 6 db. down at 3000 cycles
and higher. Ixperience has shown that this de-
tracts nothing from the ‘‘naturalness” of the
signal, yet does away with the high-frequency
components that merely make the signal sound
‘““gplashy” around the edges. Your brother hams
will think of you in kinder terms for including
such restrictive measures in your audio system,
and you will be making more effective use of
your power than if you just let everything, in-
cluding the splatter, get through to the antenna.

Construction

There are few hard-and-fast rules concerning
parts layout in building audio equipment. Lead
length is of small importance, so the parts may
be arranged to suit space considerations with
much more freedom than in r.f. work. It is impor-
tant, however, that precautions be taken against
hum pick-up in the first two stages. These stages
operate at high gain, and hum introduced in them
will be amplified greatly after passing through
the driver and modulator stages. Note from the
bottom view the location of the filament trans-
former. It is placed a considerable distance away
from the low-level stages, beneath the modula-
tion transformer. Thus the a.c. field produced
around the transformer is kept far away from
the input stages. Shielded wire is used for all a.c.
wiring associated with the heaters so that the
field around the wiring will not be picked up by
the exposéd grid terminals of the tube sockets.
In addition, the lead from the microphone con-
nector to the grid of the first stage, and grid re-

Fig, 1 — Schematic diagram of a modulator for ap to
100 watts output.
C1, C¢ — 10-ufd. 25-volt electrolytic.
Cg — 0.1-ufd. 400-volt paper.
Cs, Cs — 0.0015-4fd. mica.
Cs — 50-pfd. 50-volt electrolytic.
Cz, Cs — 10-ufd. 450-volt electrolytic.
Co, Ci0, C12 — 0.002-pfd. mica.
C11 — 680-uufd. mica.
Ri1 —2.2 megohms, 1% watt.
Ra, Re — 1500 ohms, 14 watt.
Rs — 1 megohm, 14 watt.
Re — 0.22 megohm, 14 watt.
Rs — 1-megohm potentiometer, audio taper.
Rz, Rg — 0.1 megohm, 14 watt.
Ro — 680 ohms, 1 watt.
Rio — 0.1 megohm, 1 watt.
Ri1 — 27,000 ohms, 1 watt.
Riza — 47,000 ohms, 1 watt.
Ria, R4 — 100 ohms, 15 watt.
RFC;, RFCz — 0.7 microhenry (Ohmite Z-50).
Ji— Microphone jack.
S1—S.p.s.t. switch (part of gain-control assembly).
T1 — 6.3 volts a.c., 3 amp. (Stancor P-5014).
Tz — Single plate to p.p. grids, Class AB3 driver trans-
former (Stancor A-4702). )
T3 — Output transformer. (See text. Unit shown is
Stancor A-3829.)
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Arrangement of parts be-
neath the chassis is not criti-
cal provided that precautions
are taken to eliminate cou-
pling of 60-cycle hum into
the high-gain stages. Tie
points are mounted at con-
venient spots to hold most of
the small parts.

¢

sistor B are also shielded. The latter is accom-
plished by slipping the resistor inside a short
length of spaghetti tubing, which is then covered
with shield braid grounded at both ends. Similar
precautions should be observed in connecting the
gain control By to the grid of the second stage.
A fairly long lead is required here, and to mini-
mize the danger of hum pick-up, it, too, uses
shielded wire.

The high-voltage lead from the center-tap of
the modulation transformer primary to the input
terminal on the rear of the chassis passes through
the chassis in a ceramic bushing, as do both of
the leads from the secondary. A l4-inch bushing
is adequate for the 750-volt lead, but 34-inch
bushings should be used on the secondary side.

Parasitic-suppressing chokes, RFC) and RF(Cs,
should be mounted right at the grid terminals of
the 807 sockets. They are visible in the photo-
graph supported between the grid pins and a
2-terminal tie strip placed in the center of the
chassis. Similar tie strips, each having four ter-
minals, are used to support some of the resistors
and condensers used in the first two stages.

The modulation transformer shown in the
photographs is a multitap affair rated for 175
watts output, which is a good bit more than is
actually needed. Any multitap transformer rated
for 120 watts or more, and having primary impe-
dance taps to match the 6950-ohm plate-to-plate
load resistance of the 807s to the modulating
impedance presented by your r.f. stage, will be
suitable.

Power Supply Requirements

The first thrce stages and the screen grids of
the modulator tubes may be operated from a
common supply rated for 250 to 300 volts at
about 70 ma. As in all audio equipment, the sup-~
ply should be well filtered to reduce the ripple
content of the output voltage to a low level. In
most cases, a simple pi-section condenser-input
filter will be adequate. The plates of the 807s can
be operated at any voltage between 400 and 750.
The filtering need not be quite as good for this
supply, but it should have excellent regulation
up to the maximum plate current swing of 240
ma. if maximum output is to be obtained. Thus,
low-resistance chokes in a two-section filter with
at least 4 ufd. for the output condenser are de-
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sirable. In general, the larger the output filter
condenser the better in any equipment where the
load varies as widely as it does in a modulator
such as this,

In addition to the plate supplies, some fixed
bias is required to limit the no-signal plate cur-
rent of the 807s to a safe value. The tube manuals
call for 32 volts bias with a 750-volt plate supply
and 300 volts on the screens. For all practical
purposes, a 22.5-volt B battery can be used in-
stead of the recommended 32 volts if the screen
voltage is limited to 250 volts. This, of course,
results in slightly less power output, but it is
still possible to get about 100 watts without dis-
tortion. If slightly more power output is needed,
the specified bias, plate, and screen voltages must
be applied, but even so, output will not ordinarily
be much more than 100 watts because of losses
encountered in the transformer.

The following tabulation shows the various
conditions under which the 807 stage can be
operated to obtain the required power output.
These figures are taken from the tube handbook,
and power-output figures must be discounted
somewhat to allow for transformer losses. All
values shown are for a screen supply of 300 volts.

E, 400 500 600 760
Bias —25 —29 —30 32
I, (mazx.) 240 ma. 240 200 240
I, (min.) 90 ma. 72 60 52
Load Res. 3200 4240 6400 6950
Output 55 75 80 120

If more than 22.5 volts bias is required, it can be
obtained from batteries, or from a fixed supply
patterned after any of those described in recent
editions of The Radio .Amateur’s Handbook.
Batteries should last nearly their shelf life in the
unit, because grid current flows only during a
small part of each audio cycle, and then only
when maximum output is called for.

December 12th of this year marks the 50th
anniversary of GGuglielmo Marconi’s reception of
the first transatlantic radio signals. It was at a
point near St. John’s, Newfoundland, that the
famed inventor and an assistant — using a kite
antenna — heard the historic “S”’ transmitted by
the 25-kw. spark at Poldhu, Cornwall, England.
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How To Build a Transmitter

Some Elements of Radio Construction

BY BYRON GOODMAN,* WI1DX

1xE the subject of radio design, it is ridiculous
L to expect to cover the entire field of con-
struction in one article, or in one book.
However, there are many basic procedures and
techniques that apply to practically all amateur
construction, and they will be pointed out here,
as a guide to builders new to amateur radio.
Ingenuity and available tools play a large part in
any construction work, but the average amateur
doesn’t have a machine shop in his basement —
a survey might show he doesn’t have a basement!
— and we will try to hold the techniques down to
those possible with ordinary hand tools. It is a
hard fact, however, that the more and better
tools one has the easier will become his work and
the greater the possibilities, so anyone who plans
to do & lot of building should give considerable
thought to his investment in tools.

Chassis Materials

The large majority of amateur rigs these days
are built on a steel or aluminum chassis, because
it is probably the most logical type of construc-
tion. It can be made to look “professional,” it
lends itgelf well to shielding (for TVI or feed-
back reduction), and it is sound electrically, since
the large mass of metal furnishes a good “ground ”
point. There was a time some 15 or 20 years ago
when most construction was “breadboard” {fig-

* Aggistant Teohnical Editor, QST.

! Goodman, “How To Lay Out a Transmitter,” QST, July,
1951,

uratively and literally) and, while wood is a
simple thing for fastening some temporary lash-
up to, it is usually harder to obtain a good-
looking end product with wood than it is with
metal. There is plenty of room for a combination
of wood and metal construction — the most
obvious is the use of metal for the chassis and
wood for a relay rack or cabinet —s0 don’t
jump to the conclusion that metal is the only
possible base material for a piece of radio gear.

Steel and aluminum chassis are available in
many standard sizes, and the only home con-
struction of chassis these days is when some
special size or shape is required. The commercial
ones use spot-welded construction, and the steel
chagsis are available in painted or plated finishes,
the aluminum in natural or dipped finishes. The
use of a steel chassis is generally reserved for
some heavy unit where strength is important (as
in a power supply) because the steel is harder to
work with hand tools. It is also more difficult
to make decent r.f. connections to a steel chassis,
since it involves scraping paint at many places,
and this again is a point in favor of reserving its
use for power supplies or audio work where some
degree of magnetic shielding can be obtained
through the use of steel.

Since the two-tube transmitter we are using for
an example in this series * has no heavy compo-
nents on it, there is no reason for not building it
on an aluminum chassis. Its only possible disad-
vantage in this instance is if the coils work hard

The paper covering
that comes with the
chassis can be used for
a template,
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plugging in and out of their sockets, in which case
the chassis may seem like a piece of limp card-
board on such occasions. There are two solutions
to this: mount such sockets near the edge of the
chassis (impractical in this layout), or reinforce
the chassis with an aluminum channel. It is,
however, a minor problem that may never re-
quire & solution in any of your rigs.

The chassis can be obtained from a radio
store. Some radio stores carry small sheet alumi-
num for panels as well — if yours doesn’t, and you
can’t find one in a mail-order catalog, scrounge
a ecrap from some sheet-metal shop that uses
aluminum. The radio stores also carry full-width
(19-inch) aluminum panels in various standard
heights. These are made of heavier stock finished
in black wrinkle lacquer, and are very useful
when building a large rig. Panels of similar size
and finish are also available in Presdwood, which
has the advantage of being very easy to work and
the disadvantage that it offers no electrical
shielding.

The panel for the two-tube rig under discus-
sion can be cut to size and shape by several
methods. Since it is a flat rectangular piece with
two rounded corners, and involves no fancy cut-
ting, it can be trimmed close to size with a pair
of tin snips. Scribe the desired dimensions on the
panel with a scribe or ice pick, using a straight-
edge for a guide, but don’t try to cut to the line
directly with the snips. Make a series of narrow
(}{¢ or Y4 inch) trimming cuts until you have
worked down to within 3{g inch or 8o of the scribed
line, and then finish to the line with a file.
Making large cuts with thesnips will deform
the aluminum in many instances. If you have
a vise, you can clamp the panel in it and cut
close to the dimension lines with a small saw,
finishing with a file. Another way to cut alumi-
num, which is particularly useful with larger
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pieces, is to score each side heavily with a chisel
or ice pick (dragging the cutting edge several
times across the cutting line until a deep cut is
made) and then clamp the aluminum between
two boards. The edges of the boards should coin-
cide with the scored line, and the boards can be
clamped in a vise or between two “C” clamps.
Then, by bending the aluminum back and forth
across the scored line, it will eventually break on
the line. The deeper the original cut is made (on
both sides of the aluminum, of course), the easier
it is to break the metal cleanly. This may sound
like a haywire method, but it works well and re-
quires only a small amount of touching up with a
file. If the strip to be removed is narrow, the
aluminum can be held in a door.

In any case, the edges of the aluminum should
be finished with a file — if you have only a rough
file, steel wool stolen from the kitchen or ob-
tained honorably can be used to finish the edges.

In the interests of avoiding unnecessary
scratches an the aluminum chassis, it is advisable
to keep it covered with paper during most of the
mechanical work. This works no particular hard-
ship, since the paper covering that comes with
the chassis can be used for a template, or a sep-
arate template can be made. Any sheet of plain
paper heavier than tissue and large enough to
cover the chassis will serve as the template. Fas-
ten it to the chassis with cellophane Scotch tape,
and then mark the centers of all holes with a
pencil. A combination square (your hardware
store will show you one, if you aren’t familiar
with the term) can be used to lay out the holes,
working against a chassis edge as a reference, or
the holes can be laid out by working from a center
Jine. If you’re lucky and get a chassis that has
truly square corners, you can reference from sev-
eral sides, but most chassis are slightly out of
square and must be treated accordingly.

¢

Use the chassis as a
template for marking
the switch hole. If the
chassis holes are larger
than 1{ inch in diam-
eter, you can locate
them more accurately
on the panel by drill-
ing small guide holes
in the chassis, trans-
ferring their locations
to the pancl as shown,
and then enlarging the
holes to the correct
sizes.

QST for




You will never see it
80 neat-looking again.
The wiring usually
wnesses up any rig. . . .

When all of the holes have been located on the
template, their centers are transferred to the
chassis with a center punch. The ice pick can be
used, but it doesn’t give as good a starting center
as a regular center punch will. Back up the chassis
with a small block of wood that is higher than the
depth of the chassis when you punch the centers.

The template can be left on the chassis when
you drill the holes, since it will help to keep the
chassis clean just that much longer. Mark the
sizes of the various holes alongside the punched
centers, so that you won’t hgve to keep a mental
picture of the entire chassis with you. If you own
an electric drill, you can run through the holes
quite rapidly, but aluminum works easily and
even an ‘“egg beater” drill won’t make a chore
out of the work. Any hole larger than »-inch
diameter is best drilled first with a small drill, to
avoid the possibility that the point of the large
drill will “walk around’” when you start the hole.
It shouidn’t be any surprise to you to learn that
sharp drills work faster and neater than dull ones.

Unless you are drilling brass or duraluminum,
or are using special sheet-metal drills, you will
find that all of your holes have burrs on the side
where the drill comes through. These can be re-
moved from aluminum with the point of a larger
drill, with a small file, or with a jackknife. In the
case of steel, these burrs can be removed readily
with a cold chisel laid against the burred side of
the chassis and tapped a few times with a ham-
mer. The ground face of the chisel should be held
flat against the metal or the metal will be gouged,
but it is no trick to feel the right position of the
chisel.

Socket holes can be cut with an adjustable
fly-cutter, but by far the easiest and cleanest way
is to use one of the socket-hole punches now
available in the radio and hardware stores. These
come in many different sizes, from diameters
useful for mounting coaxial fittings and miniature
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tube sockets all the way up to holes for mounting
meters. Square ones are available, and these are
useful when punching holes for transformers or
other devices that require rectangular holes.
Naturally, the only ones you need are those whose
dimensions match your requirements, so you can
take years to build up a full stable of these
punches. For example, the ceramic sockets used
in the two-tube transmitter we have been dis-
cussing ! require a 1)}4-inch diameter hole, as
does the 5-prong cable connector at the rear of
the chassis. To cut the 1}{-inch holes with the
punch, first drill a 34-inch diameter hole and then
assemble the punch on the hole with the 34-inch
bolt furnished with the punch. Then use a wrench
to tighten the bolt, and as you tighten the bolt
the punch will cut a clean hole in the chassis. Or,
if you have a bench vise, clamp the head of the
bolt in the vise and rotate the chassis — this gives
a little more leverage than a small hand wrench
will, and is a good lazy-man’s method. These
punches are so much nicer to use with thin
aluminum than a fly-cutter that we don’t hesitate
to recommend their use and your investing in
them, although the fly-cutter is required when
cutting meter holes in the heavy panels. If your
drill won’t handle the 34-inch drill necessary for
the socket-hole punch, you can enlarge a }{-inch
hole with a rat-tail file held in a carpenter’s
brace and rotated counterclockwise, or you can
use a reamer and the carpenter’s brace.

The holes for the screws that hold the sockets
to the chassis are best drilled after the socket
holes have been punched, using the socket itself
for the template while marking the holes. Pay
attention to the position of the socket in the hole,
so that the pins of the socket will come out the
way you want them, as discussed in the earlier
article. Since these holes are drilled close to an
edge of the aluminum, be sure to  back up the
chassis with a block of wood when you are drill-
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ing, to prevent “walking” of the drill toward the

dge.

When all of the chassis holes have been drilled
or punched (including the holes for the rubber
grommets), drill the screw holes in the panel for
fastening the panel to the chassis. Use these as a
template for marking the corresponding chassis
holes. Drill the chassis holes and fasten the panel
to the chassis, and then use the chassis as a tem-
plate for marking the switch hole. The centers of
the condenser-shaft clearance holes can also be
located at this time, by measurement. The meter
hole on the panel can be cut with a fly-cutter or
meter-hole punch, bought or borrowed, or you
can file it out with a rat-tail file and elbow grease.
The punch is a good investment, though, as
mentioned earlier. Incidentally, the business of
using a panel for a chassis template, and vice
versa, is a dodge you will want to use frequently,
unless you are a better-than-average mechanic.
In many cases it is the only way you can fit
things together without considerable *“dragging”
of holes later on.

Protective Finishes

When all of the holes have been drilled in the
chassis and panel, it’s time to remove the protec-
tive paper. If the panel isn’t already ‘‘dipped”
(has a dull finish), you can leave the aluminum
plain, but many fellows don’t like the shiny
finish of the aluminum. However, it is not too
difficult a matter to dip the chassis and panel in a
lye bath that will give a dull finish, Just immerse
the chassis or panel in a lye solution (34 to 14 can
household lye to one gallon of cold water) and
leave it there for 15 or 20 minutes or longer, de-
pending upon the strength of the solution and the
desired finish. The lye bath can be put in an
enameled pan big enough to take the chassis,
but be careful in handling the solution because it
can injure your skin or clothes. Bubbles will form
on the aluminum and rise to the top of the solu-
tion, so place the work in the solution in such a
way that the bubbles won't be trapped and mask
a surface of the aluminum. The chassis or panel
can be fished out with a stick or wire and washed
under running water when the time is up. A dark
deposit will have formed on the surface of the
aluminum, but this can be wiped off with a cloth
or paper towel, leaving the finished surface with
a pleasing, dull appearance.

Some builders rub aluminum with fine car-
borundum or steel wool, to obtuain a sanded finish,
but it is difficult to make the finish uniform, and
the chemical method just outlined is usually more
sutisfactory for average use.

If desired, thinned clear lacquer can be sprayed
or brushed on the treated aluminum, to protect
it from dirt and fingerprints.

Mounting Components

In most cases it is quite obvious how com-
ponents are mounted on a chassis, but a few
special hints might be in order. For example, the
crystal switch for this transmitter (and a rotary
switch in any other transmitter or receiver)
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should be mounted with the lock washer on the
inside of the chassis and a smooth washer on the
outside. Then, as the mounting nut is tightened,
the lock washer will bite into the switch and the
chassis, and prevent the switch from turning. Be-
fore the switch is installed, examine it to make
sure that the adjustable “stop” is properly posi-
tioned for the number of points to be used, since
this is an adjustable feature of almost all multi-
position rotary switches. Most switches use the
detent as one stop and an adjustable one for the
other — a moment’s inspection of the switch will
make this clear.

The variable condensers in this particular case
should be mounted on small ceramic feed-through
insulators, even though one of them (Cu) is
shown with the rotor grounded. A heavy wire is
then run from one screw in the insulators sup-
porting Ci; and grounded at the common ground
point for the amplifier tube. The reason for
this is a point that is missed by many builders
— if the condenser is grounded to the top of the
chassis, the r.f. must find its way back to the com-
mon ground over the surface of the chassis to
some large hole (probably the amplifier socket
hole, in this case) and back to the underside of
the chassis. As described, the screw will conduct
r.f. through the dielectric hole formed by the
insulator. Although it is not too important in a
small transmitter of this type working at low
frequencies, it is good practice to remember that
r.f. cannot pass through metal or small holes, and
that you should always provide a direct and
known path for it. In multistage high-gain equip-
ment, such as large transmitters or receivers,
much trouble with feed-back can be eliminated
by knowing beforehand where the r.f. is going.
You can do this by providing a path, and only
one path, for the r.f.

Once all of the large components have been
mounted on the chassis, stand back and take a
look at the rig — you will probably never sce it so
neat-looking again! It is a sad-but-true fact that
the wiring usually messes up the design of any
rig, but in the next article we will try to pass
along a few hints on holding this messing-up
process down to a minimum.
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Remember, the QST department
for YL amateurs starts next
month. You are invited to send
news items, photographs and
suggestions to YL Editor Elea-
nor Wilson, W1QON, 318 Fisher
St., Walpole, Mass.
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A Practical and Economical Approach
to Medium Power
Some Thoughts on Station Design

BY WILLIAM H. PRETTY,* W8SCX

¢ Here is how one General Class ama-
teur graduated to a medium-powered
rig without too much financial strain.
‘The station leaves room for future ex-
pansion without waste, and it is a good
illustration of how anyone can modify
and combine existing designs for his
own use. It is also a good lesson in how to
get the most out of available surplus
material. You won’t duplicate the com-
plete set-up, but we belicve you can find
some good ideas here.

H18 is primarily for the General Class ham

(formerly called Class B) who, having cut

his teeth on a clattering Command set with
its limited power, is having growing pains and is
becoming interested in a sound, practical and
economical approach to medium power. The rig
described here has an input of from 0 to 450
watts, 80 through 10 meters, and utilizes con-
trolled-carrier modulation for that fling at 10-
meter ’phone. The material presented here is not
necessarily new or original, and represents modifi-
cations of circuits appearing in current radio
publications. However, the effort was aided and
guided by the older and bandwise hams of
W5PGL**

The station has five component parts: the
receiver, the control panel, the final amplifier
with its power supply and modulator, the band-
switching VFO-exciter, and the antenna coupler.
As in any station, their design is somewhat
interdependent, but each will be discussed
separately.

The Control Panel

Since the choice of the receiver is up to the
individual, only its connections into the rest of
the station will be considered. The control panel
of the station is designed to take care of present
and future operating and was made from a choice
bit of surplus available for a few dollars. It
originally contained balf a dozen multiple-contact
switches and a wire-wound potentiometer, all on
a bakelite panel. A box was built to fit the panel
and serve as a support for the receiver, and the
potentiometer was removed and a pilot lamp
used to fill the hole.

The wiring diagram of the control panel is
shown in Fig. 1. The original wiring was removed,

* 1610 5th St., S.W., Ardmore, Okla.
*% Ardmore Amateur Radio Club.

December 1951

and a 16-volt doorbell transformer, a l-ampere
copper-oxide rectifier and a 50-ufd. 50-volt con-
denser were mounted inside the box. This supplies
sufficient d.c. power for the various relays, and
the control of the entire station is always right
at the finger tips. “Send’ and ‘“Receive’ are
controlled by one convenient lever, a definite
“must’’ for any easy-operating station. The d.c.
relays operate smoothly and positively at this
voltage using 6-, 12-, and even28-volt relays
(with the windings in parallel). The switches
were moved from their holes and inverted so
that the “up” position is “ON,” in keeping
with the rest of the switches in the station.

The final amplifier (top), modulator and power sup-
ply (bottom) are housed in a 35-inch-high cabinet. The
controls, from top to bottom, are plate tuning, grid
tuning, audio volume and plate voltage. The ’phone-
c.w. switch is to the right of the grid tuning knob.
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Fig. 1 — Wiring diagram of the control circuits and control panel.

C1 — 50-ufd. 50-volt electrolytic.

Ryi1 — D.p.d.t. relay, made from Command set relay.
S1 — Control-panel toggle switch, s.p.s.t.

Sz — Plate supplies toggle switch, s.p.s.t.

Sz — Modulator on-off toggle switch, s.p.s.t.

The Final Amplifier

After looking over the available tubes, it was
decided to use a pair of 814s in the final. They
are inexpensive in the surplus market, and they
can be screen-modulated. Thus the “constant-
modulation” system of WS8YHR could be used
as a start, but the later addition of plate modula~
tion (for increased power) would require a mini-
mum of reconversion and loss of material. If and
when plate modulation is used, the constant~
modulation modulator can be converted into a
driver stage for a higher-powered modulator.

The wiring diagram of the final amplifier is
shown in Fig. 2. It uses standard circuits and
techniques throughout. Although only moderate

S4— Antenna relay toggle switch, s.p.s.t.

S5 — Spare toggle switch, s.p.s.t.

Sg — Lever-type send-receive switch, d.p.d.t.
SR —— Selenium or copper-oxide rectifier, 1 amp.
T1 — 16-volt doorbell transformer.

TVI precautions were included, excellent results
have been obtained in this “outer fringe of the
fringe area,” where a very weak TV signal makes
the problem more difficult than in a stronger-
signal area.

The circuit is an adaptation of the push-
pull 800-watt rig in the Handbook, modified to
use 8148 and a screen-dropping resistor instead
of a separate supply. Oversize components give
a comfortable margin of safety and detract not
at all from the efficiency. The output tank coils,
L, are 500-watt units found in surplus and pur-
chased for $1.50 each. These coils have internal
rotating links that, once set for proper loading,
need not be disturbed. The grid circuit uses a

¢

The complete station
layout at W5SCX, minus
the final amplifier and
power supply. The home-
made antenna rclay can
be seen on the wall next
to the clock, with the low-
pass filter above and the
receiver coupler to the
right. The receiver in the
center rests on the station
control panel, and the an-
tenna tuner is on the shelf
at the right. The VFO.
exciter is to the left of the
receiver.
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National MB-40 tuner for all-band tuning with-
out plug-in coils or switching. Two VR~150s in
series prevent the screen voltage from rising
above 300 with no excitation. When switching to
‘’phone the VR tubes draw some current, but
it is not excessive and only acts as a little heavier
bleed for the power supply. The screen  "Phone-
C.W.” switch, and the grid tuning dial, were
removed from a surplus TU-10B unit. Grid bias
for the 814s is obtained from the grid leak, Rj,
and the bias supply. The bias supply bleeder
resistor, R, was adjusted until the bias supply
gave 80 volts output when the grid current was
20 ma., and thus the operating bias is 125 volts.
For safety, the plate meter is in the filument
center-tap circuit, where it reads the total grid,
screen and plate current. The grid and screen
currents must be subtracted from this reading to
get the plate current.

The final amplifier is built on a 13 X 17 X
3-inch chassis and fronted by a 15-inch standard
panel. It is the top unit in the photograph of the
transmitter cabinet. The photograph of the am-
plifier proper shows the arrangement of parts.
The !arge resistor mounted on the top of the
chassis is the screen-dropping resistor, Ry,
mounted above the chassis for better ventilation.
The sockets for the 814s are mounted in the
bottoms of small cans which in turn are sub-
mounted and soldered to the holes in the chassis.
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This arrangement allows very short leads to the
plate tuning condenser. All meters are of the
surplus variety, and one low-range milliammeter
was converted to a plate voltmeter by adding the
proper series resistor to make it read 2000 volts
full scale.

Modulation

The controlled-carrier modulation is obtained
by the WSYHR method as described for an 813,
except that negative insert voltage was found to
be unnecessary. The slight residual carrier with-
out speech makes for ease of tuning by the re-
ceiving station and, if loaded sufficiently, you
still may have a satisfactory percentage of modu-
lation. Tune-up for ’phone operation is done at
low plate voltage and with the screen switch in
the c.w. position, because the resonance dip can
be more accurately set under these conditions.
The plate voltage is then increased, after switch-
ing to the 'phone position. This type of ’'phone
operation (screen modulation) seems more satis-

1 Lippert, ‘‘Constant Modulation’ of the 813, QST,
Nov., 1950.
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Fig. 2 -~ Wiring diagram of the final amplifier.

C1 — 100-upfd, per section, 0.078-inch spacing.
(g — 0.001-xfd. 5000-volt mica.

Cs, C4 — 0.002-pfd. 1000-volt mica.

Cs, Cg — Part of National MB-40 multiband tank.
Cz, Cs, Co, Ci0 — 0.004-ufd. 300-volt mica.

C11 — 50-pfd. 150-volt electrolytic.

Cia, Cis, Cis, C16, C17, C18 — 470-ppfd. 500-volt mica.
Ciq4 — 400-pufd. 2500-volt mica.

Ri -~ 47 ohms, 1 watt.

Rz — 2000 ohms, 5 watts.

Rs — 2250 ohms, 10 watts.

Ré¢ — 30,000 ohms, 100 watts.

Rs — Voltmeter multiplier, as needed.
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I.1 — 500-watt coil for band in use.

La, L3, Ls — Part of National MB-40 multiband tank.
MA; — 0-25 milliammeter.

MA2 — 0-100 milliammeter.

MA3z — 0-750 milliammeter

V —0-2000 voltmeter.

RFC; —- 1-mh. 600-ma. r.f. choke.

RFCz, RFC3 — 14 turns No. 18 enam., }{-inch diam.
RFC4, RFCg-RFCo — 7-zh. (Ohmite Z-50).
RFCs—- 2.5-mh. r.f. choke.

SR — 75-ma. selenium rectifier.

T1, T2 — 6.3-volt 1-ampere transformer.

Ts — 10-volt 8-ampere filament transformer.
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factory and the modulation percentage greater
when the loading is heavier than would be used
for c.w.

The modulator is similar to the 20-watt unit
described in the Handbook,? except that a Merit
A3104 modulation transformer is used and a 6X5
rectifier is added, as per the Lippert article. The
modulator has its own power supply, and the
power supply is turned off by opening the trans-
former center tap with a relay. The entire modu-
lator is disabled (for c.w. work) by a switch in the
power transformer primary. The modulator and
its power supply are built on a 10 X 15 X 2-inch
chassis, with a 7-inch panel, and it occupies the
middle portion of the transmitter cabinet. A
short length of coaxial line is used to carry the
audio from the modulator to the screen switch
in the r.f. amplifier.

No undue construction precautions were found
to be necessary in the modulator, except that the
microphone jack and the grid lead to the 6SJ7
were shielded, and the power supply was mounted
as far as possible from the input circuit of the
amplifier.

Quality reports with the modulator have been
satisfactory, and some DX has reported the
controlled carrier as being easy to read in heavy
QRM. In any event, it holds its own on 10
meters, and the 6L6 modulator loafs along with &
half-open volume control.

2 Fig. 9-15, page 263, The Radio Amateur's Handbook,
1951 edition.

A top view of the final amplifier shows the 814s (with
r.f. choke and plate blocking condenser in between ), the
heavy-duty plate coil, and the screen-dropping resistor.
Shielded wires are run to each meter, and each meter is
by-passed.
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Power Supply

The power supply for the amplifier occupies
the bottom of the cabinet, and is built on a 13
X 17 X 3-inch chassis, with & 12}4-inch panel.
The supply is built around the 1500-volt supply
available in kit form (Eldico), with a 7.5-ampere
116U Powerstat added in the primary of the
power transformer so that the plate voltage can
be set to anything from 0 to 1500 volts. By not
using more power than is needed at any time, the
life of the equipment is extended. Maximum
power is seldom required, so our contribution to
needless QRM is held to a minimum.

The line voltage is filtered at the entry point
into the cabinet by two surplus 130-volt 10-
ampere line filters that are available for slightly
over a dollar. The filament switch is on the line
side, so all filaments and biases come on at the
same time. The high-voltage switch simply sets
up for relay control, being in series with the relay
contacts, and activates the output of the Power-
stat when the relay is “‘on.” The a.c. lines for the
amplifier and the modulator plug into outlets on
the power-supply chassis that are energized by
the filament switch.

Antenna Tuner

The diagram of the antenna tuner is shown
in Fig. 3. The unit offers series or parallel tuning
or pi-network operation, and thus it can be used
with practically any kind of antenna system.
It is built in an 8 X 11 X 12-inch top-opening
utility box, and it is coupled to the antenna relay
through a 6-foot length of RG-8/U. The antenna
relay is the antenna relay taken from a Com-
mand transmitter, with the coils connected in
parallel for lower-voltage operation. The relay is
housed in a little aluminum box, and a coaxial
receptacle on the side wall takes either the plug
leading to the antenna tuner or the RG-8/U
line leading to the gamma-matched 10-meter
heam. Thus changing from Zepp to the beam
involves changing one coaxial fitting — the one
not in use rests on a wire hook next to the relay
box. There was considerable skepticism as to how
Jong the little antenna relay would last before
going up in smoke, but after six months of hard
use the contacts are still clean.

In the receive position the 50-ohm line will
allow the receiver to work fairly well on 80 and
40 meters, but it is a different story on 20 and 10.
The input impedance of most receivers is in the
order of 300 or 400 ohms, 8o on these higher-
frequency bands a gain of a couple of S units
was obtained by using a little impedance-match-
ing device. This particular one is in the Hand-
book.® Once set for the band it seldom needs
changing unless going to the extreme ends.

Getting back to the antenna tuner, surplus
parts were used. The coils are 500-watt fixed-link
affairs bought for less than a dollar each, and the
two 100-uufd. variable condensers are from
TU-10B tuning units. The stand-offs and feed-

4 Fig. 5-46, page 128, The Radio Amateur’s Handbook,
1951 edition.
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‘This view under the am-
plifier shows the individual
by-passes on the tubes, and
the multiband grid-circuit
tuner.

throughs are from Command sets or TU-10B
units, and the two r.f. meters and their thermo-
couples are from the BC-442 antenna relay units.

The series- and parallel-tuning connections
are used with the 40-meter Zepp on 7 Me. and
higher — on 80 meters the two feeder wires are
tied together and the pi-network connection is
used.

%

CLILALLL
°
'l}-?

?

PARALLEL

SERIES

=
FEEDERS
TIED
Pl NETWORK TOGETHER
Fig. 3 — Wiring diagram of the antenna tuner (A),
and the connections for series, parallel or pi-network
operation.

C1, Cg — 100-ppufd. 1500-volt variable (from TU-10B

surplus).

L1 — 500-watt fixed-link coil.

A -~ 0-10 r.f. ammeter with external thermocouple
(from BC-442).

J1 — Coaxial-cable connector.

Ammeter thermocouples are shunted with short
lengths of No. 18 wire — wire length adjusted to hold
maximum reading on scale. Start with doubled or
t?plgd short lengths, and adjust by using longer lengths
01 wires,
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The Driver

A Command set (with a low-voltage power sup-
ply) may readily be used to drive the final am-
plifier, or a commercial exciter delivering 8 to 10
watts will be quite adequate. A homemade band-
switching VFO-exciter (the fifth attempt) with a
2E26 output stage is used at W5SCX. The oscil-
lator alone is switched on for frequency spotting,
to set the transmitter on frequency without
““swishing’’ the band with the entire transmitter.

General

Old-timers could make many improvements in
this station and, I am sure, find many faults in it.
But this isn’t intended to be the Utopia of me-
dium power, to be duplicated in detail. It is only
presented as a starting point, to be modified to
suit the individual requirements and desires of
the average General Class op who wants a me-
dium-powéred rig while sweating out his Ad-
vanced Class ticket. Depending upon the amount
of surplus and junk-box gear available, the cost
runs around 30 to 40 cents per watt, and that
isn’t too bad in this day and age.

‘e Strays 5

The 1949 and 1950 issues of QST ure available
on microfilm, and the current year’s issues will
be available shortly. The cost is comparable
with that of binding the same material in a con-
ventional library binding, assuming an edition of
30 or more. Sales arc limited to those subscribing
to the paper edition. Interested parties should
write University Microfilms, 313 N. First St.,
Ann Arbor, Mich.

There continue to be vacancies at the Naval
Research Laboratory in Washington, D. C., in
physical sciences and enginecring fields. Page
45 of January QST illustrates the type of open-
ings, now paying between $3100 and $8800 per
year depending on the position and qualifications
of the applicant. Write Personnel Division, Naval
Research Laboratory, Washington 25, D. C., for
additional data and application blanks.
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to its size. That’s why George Mouridian,
WI1GAGQC, calls his three-band mobile trans-

mitter the “Mighty Mo.” The accompanying
photographs just about tell the story of its con-
struction.

The r.f. end has a 6C4 crystal oscillator driving
a 2E26 as an amplifier on 4 and 14 Mec. and as a
doubler on 28 Me., using 14-Me. crystals for the
last two bands. The amplifier is coupled into a
length of 75-ohm coax feeding the bottom of a
714-foot whip which is appropriately loaded to be
resonant when working on the lower two bands.

The modulator section has a 9003 speech
amplifier driving & 6K6 pentode modulator.
Microphone current is obtained from the cathode
circuit of the 6K6.

All this is on a 3 by 4 by 6 chassis.

The power supply used with “Mighty Mo” is
a vibrator unit having nominal ratings of 300
volts and 100 ma. Under full load the voltage
runs between 250 and 270. The 2E26 is driven to
about 4 ma. grid current, and the plate circuit

SMALL, but its performance is out of proportion

The speech tubes are along the right-hand edge of the
chassis. Plug-in coils permit operation on three *phgne
bands. The crystal-oscillator section is at the left. '}he
variable condenser is (s, for varying the loading. One
corner should be bent over so that the condenser is
short-circuited at full capacitance, this heing the opti-
mum condition at 4 Mc.

¢

“Mighty Mo” sits in a well
on the dash of WIGAC’s car.
Since its largest dimension is
six inches, it can be fitted in
almost anywhere.

¢
“Mighty Mo”

A Midget Mobile for
75, 20 and 10

loading is adjusted to make the plate current 50
to 55 ma. Off resonance it runs about 60 ma. and
without load it dips to 6 ma. The total modulator
current, plate and screen, is 30 ma.

Loading on the amplifier is adjusted by means
of the coil at the base of the antenna. This is a
Master Mount 75-meter coil, turns being removed
until the amplifier draws the proper plate current
at the operating frequency in this band. On 14
Me. the loading inductance is adjusted, by short-
ing out turns from the bottom, until the 2E26
takes the proper plate current. The tap point
should be about 4 the way up from the bottom
of the coil. On 28 Mec. the entire loading coil
is shorted out.

The transmitter output goes through a length of
coaxial cable to a change-over relay, not a part of
the transmitter itself, and thence to the antenna.

Many enjoyable contacts have been achieved
with “Mighty Mo,” including a 100 per cent
QSO with W1CND, Northampton, Mass., while
WI1GAC was mobile in the White Mountains of
New Hampshire.

A shield folded from aluminum separates the oscillator
and amplifier gections. Power leads come out to a tube-
base plug. Although the tuning condensers in this view
are 140-pufd. units, 100-uufd. condensers will be large
enough with the coils specified. The unwired jack in the
upper left was installed for possible future use as a
keying jack.




7% Ft. Whip

To Receiver

o
6V. - +300

Fig. 1 — Cirguit diagram of the "Mighly.Mo.“ The antenna circuit connections shown
at the upper right, not part of the transmitter unit, are described separately in the text.

C1, Cz, Cr0, C11 — 0.01-ufd. paper, 400 volts. L1, L2 — 4 Me.: 35 turns No. 28’enam. on 1-inch form.
Cs, C7 — 140-, u.fd midget variable. 14 Mec.: 10 turns No. 22 d.c.c. on l-inch form.
Cq — 100-ppfd. mica. 28 Mec.: 6 turns No. 22 d.c.c. on l-inch form
C5 S6 — 0.002-ufd. mica. {L2 only).

Cs — 100-uufd. midget variable, Lz — 4 Mec.: 4 turns No. 24 d.c.c. inside L2 form.
Cg, C1a — 20-pfd. electrolytm, 25 volts. 14 Mec.: 2 turns No. 24 d.c.c. inside Lz form.

Ri1 — 30,000 ohms, }{iwatt. 28 Mec.: 2 turns No. 24 d.c.c. inside L2 form.

Ra, Rio, Ru — 400 ohms, 34 watt. Norte: The 14-Mec. oscillator coil, L;, is used for both
Rs — 40,000 ohms, 15 watt. 14 and 28 Mec., 14-Mec. crystals being used in both cases.
Ry — 12 2000 ohms, 14 watt. J1 — Closed-circuit jack.

Rs—0. 5-megohm volume control. J2 — Coax connector, chassis type.

Res — 1500 ohms, 14 watt. MA:1 — 0-100 d.c. milliammeter.

R7, Rg —0.25 mcgohm 14 watt. T1 — Midget microphone transformer.

Rs — 0.15 megohm, ¥4 watt. Ta — Midget output transformer, 1 to 1 ratio.

T'he antenna used with
“Mighty Mo.” The loading
coil is used in its entirety on
4 Mec., has part of the turns
shorted out for 14 Mec., and is
jumpered for 28-Mec. work.
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the Month

PRIORITIES FOR AMATEURS

In October the National Production Authority
issued its Order M-85, authorizing amateurs to
use certain self-rated priorities, up to $100
yearly, in obtaining hard-to-get parts and equip-
ment. Since the intent is to encourage an expan-
sion in the number of amateur stations partici-
pating in defense and security activities, a double
quota or $200 is authorized active members of
one or more of the following groups:

National Emergency Net (ARRL)

National Traffic System (ARRL)

Amateur Radio Emergency Corps (ARRL)

Military Amateur Radio System (U. S. Army)

Military Amateur Radio System (U. S. A. F.)

Radio Amateur Civil Emergency Service

(Federal Civil Defense Admin.)
Flood Emergency Network of Radio Amateurs
(U. S. Weather Bureau)
Civil Air Patrol (U. 8. Air Force)
I. 8. N. R. Communications Network

The procedure is straightforward. If you need
parts or equipment not easily obtainable because
of shortages, you simply place a written order
with your supplier and mark thereon the symbol
“DO-MRO” (just plain “MRO” for bulk steel,
copper and aluminum). Write also on the order
the statement, ‘ Clertified under NPA Order M-85
for amateur radio station use only,” and sign
your name and call letters. Keep for at least two
years records of any orders you may place using
such priority. For the pufpose of the quota, the
year begins and ends each August 31st, and of
course you may not exceed the amount author-
ized. You may, however, pool your quota; for
example, if you need a $400 unit and are a mem-
ber of one of the above nets with a $200 quota,
you can perhaps get another member of the net
to assign his quota to you by adding his signature
to the delivery order. Of course, any gear avail-
able in the open market need not be covered by
priorities.

Among the many hams in attendance at the Extraordinary Administrative Radio Conference in Geneva this

fall were those pictured above. Reading from left to right: Ist row: W20GK, Eugene Price; ex-XU2RT, Yu-Yueh
Mao; DUIMC, Miguel Contreras; ZP6AB, Salvador Guanes; ZPSAA, Mme Maria Guanes; LUSAQ Antonio
Navatta; [IB‘)DB Albert Guldimann; DL1XF, W. Slawyk. 2nd row: UKIWI Miroslav Joachim; ET3R, Chas
Reynolds; W3KO, John Russ; VK30P John knsseck VE3AC, Chas,. Acton, VK3MT, Joe Dobbyn 3rd row:
W3ZM, Al MelIntosh; HBOIIA, G. Gross; 103AA Ernest Gross; PK25X Des Alwi; ET3X, Gabriel Tedros; ZL2K D,
Dave bhepherd W1BUD, Arthur Budlong.ZL2AZ Tom Clarkson ZL‘.IQ. Rex Cassey; (ySIC Bob Chalk; VU2MD
Dady Major. Also present at the conference but not available for the photograph were: PYlAX OH2NA DILA4UR,
PAQRG, ex-11BAG, XE1K, AP2B, ZS6B, G5WU, CX4BN, W3RF, W4LKE, and W6AFJ.
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MANEUVERS BOUQUETS

we reproduce below:

DEPARTMENT OF THE ARMY
Office of the Chief Signal Officer
Washington 28, D. C.
Dear Mr. Bailey:

I would like to take this opportunity to thank
vou and the ARRL organization as a whole for
the assistance provided the military in establish-
ing and maintaining amateur radio silence during
the Southern Pines Military Maneuvers 6 August
through 7 September 1951.

‘The excellent spirit of cooperation demon-
strated by amateur radio operators throughout
the nation, by voluntarily keeping the umateur
frequencies 3700 to 3900 ke¢ clear of amateur
operation, is in keeping with the high standards
of close relationship and mutual understanding
which are so vital between the U. S. amateur
and the military.

Knowing your close, personal association with
amateurs everywhere, I would appreciate your
relaying, through the medium of the magazine
QST, my sincere thanks to each and every ama-
teur who participated in volunteering radio si-
lence during the maneuvers period. This, again,
is indicative of a fine spirit of fellowship so well
known throughout communication elements of
the nation.

Sincerely yours,
George I. Back
Major General, USA
Chief Signal Officer

The military has formally conveyed through appropriate Government channels its appreciation for the cospera-
tion of amateurs in keeping 3700~3900 ke. clear during the August maneuvers as requested in a FCC Puhlic Notice.
The communications chiefs of each service have also taken time out to write ARRL's President Bailey letters which

DEPARTMENT OF THE AIR FORCE
Office of the Director of Communications
Washington 28, D. C.

Dear Mr. Bailey:

The cooperation displayed by amateur radio
operators in maintaining radio silence between
3700 kes and 3900 kes during the recent military
maneuvers was outstanding. Such cooperation
reflects favorably on the true amateur spirit as
supported and inspired by the American Radio
Relay League.

The military recognizes the value of the radio
amateur to the national welfare and is cognizant
of the many valuable contributions to the entire
electronics field he is making. This is evidenced
by the growing numbers of amateur operators in
all facets of the military establishment and the
rapid expansion of the Military Amateur Radio
System.

MARS is constantly coordinating practices
and procedures of amateur radio operations with
those of military radio communications, and I
am certain that the fine spirit of amateur radio
will continue as it has in the past.

Sincerely,
R. C. Maude
Major General, USAF
Director of Communications

This very fine tribute to the usefulness of ama-
teur radio in time of national stress was born in
the industry advisory committee of the elec-
tronics division of NPA, and largely spark-
plugged by Bil Harrison, W2AVA. Throughout
the summer he was intensely busy gathering data
from the League, military and government offi-
cials and departments, and other sources. Donald
S. Parris, W4NSP, deputy director of the elec-
tronics division, and Messrs. Nelson Miller and
Irving Zuckerman of NPA, joined with amateurs
on the committee, W6KM, ex-6AJK, and ex-
WB8CCT, with the support of the Attack Warn-
ing and Communications Division of the Federal
Civil Defense Administration, to carry the proj-
ect through and explain to some of the others why
critical electronics material should be made avail-
able to amateurs.

Copies of the order and additional data may
be obtained from any Department of Commerce
field office.

FOREIGN QSO BAN — A REMINDER

“A list of countries with which U. S. amateurs
were forbidden to communicate was issued by
FCC in a Public Notice on December 21, 1950.
This notice was duly published in QST, on page
23 of the February, 1951, issue. Since publica-
tion of this notice FCC has served warning that
it will cite amateurs heard in violation.
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To refresh your memory, U. S. hams are for-
bidden to work amateurs in Indonesia (this
restriction does not include Netherlands New
(uinea), Indo-China, Iran, Lebanon, Nether-
lands "Antilles, and Thailand (Siam). QSOs are
also forbidden with Austrian nationals but per-
mitted with members of the occupying forces.s}{

There is considerable hope that the situation
will be improved in the not-too-distant future.
We expect that the governments of Netherlands
Antilles and Lebanon will relax their ban on
amateur radio fairly soon. In Austria, Indo-
China, and Thailand there are, however, political
difficulties which make any relaxation of the
restriction difficult.

LICENSING MATTERS

A couple of items as reminders:

If you apply for renewal of your license and
FCC is delayed in processing und returning it,
you don’t have to go off the air at expiration
date; you may coantinue operating under the
privileges of the license being renewed until you
do hear from FCC. The staff, loaded with new
license applications, has put aside some of the
renewals and so we must expect their processing
to be slower than normal. Don’t worry, therefore,
if a few extra wecks goes by, nor even if your
expiration date is passed. Don’t write FCC, be-
cause it will simply add to their headaches. Make
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a note in your log as to the date on which you
submitted your renewal application, and you're
all set until the renewed license comes back.

Some of the fellows are rushing to get their
Advanced Class (old Class A) tickets this year, in
the belief that since the Amateur Extra Class
license becomes newly available the first of the
year, the Advanced Class license dies simul-
taneously. Not so. Advanced Class examinations
will be given throughout 1952, the final date
under present regulations being December 31,
1952,

F.C.C. PROPOSAL AND ANNOUNCEMENT

On October 31st the Federal Communications
Commission took action in two amateur matters.

First, FCC serves notice of its intention to
amend the amateur rules to adopt the recom-
mendation of the League to open the entire 75-
and 20-meter voice bands to narrow-band fre-
quency or phase modulation. N.f.m. for 1800-
2000 ke. amateur segments was not found feasible
in view of the possible problems in connection
with the priority of the loran system of radio-
navigation in this band. Note this is not yet a
change in regulations, but only a notice of intent
to change; any comment must be filed by Janu-
ary 2nd. The text appears below.

Second, FCC recounts that it has received
several requests for changes in or expansion of
privileges available in the 7-Mec. band, indicates
that they might well be considered together, but
says it wants more information and data before
taking action. Again the final date for comment
is January 2nd. Further details will be apparent
from the text, also reproduced below. The Execu-
tive Committee of the League is currently ex-
amining the igsues in order to take such steps as
are necessary to determine the League’s position.

Before the

FEDERAL COMMUNICATIONS COMMISSION
Washington, D. C.
In the Matter of
Amendment of Section 12.111 of Part
12, "Rules Governing Amateur Radio
Service.”
Norice or RuLe MAxING PROCEEDINGS

1. The Commission is in receipt of two petitions which
request amendment of Section 12.111 of the Rules Govern-
ing Amateur Radio Bervice to’permit additional types of
emission to be used by licensed amateur radio stations in
the amateur frequency band 7000-7300 ke, where at present
only continuous wave telegraphy (type A-1 emission) is
permitted. One petition filed by the American Radio Relay
League asks that this band be open to permit frequency
shift keying (type F-1 emission) for radio printer operation
on frequencies from 7250-7300 kec. The other petition filed
by the National Amateur Radio Council requests that any
100 ke segment of that frequency band be opened to permit
use of amplitude modulated radiotelephony (type A-3 emis-
sion). The Commission is in receipt of & third petition filed
by an individual amateur, Mr. Robert H, Weitbrecht, which
requests that frequency shift keying (type F-1 emission) be
authorized on all amateur frequencies below 27 Me for radio
printer and similar operation. The commission is of the
opinion that these petitions should be considered con-
currently.

2. Accordingly, notice is hereby given of rule-making pro-
ceedings on the subjects of a possible subdivision of the
amateur frequency band 7000-7300 ke for the purposes
suggested in the above-described petitions and of providing
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Docket No. 10073

for frequency shift keying in one or more of the lower fre-
quency amateur bands. Issues which appear to be involved
are set forth in the appendix attached hereto.

3. Interested persons may file with the Secretary, Federal
Communications Commission, Washington 25, D. C., not
iater than January 2, 1952, written statements or briefs
relating to the above-described subjects or issues. Within
fifteen days from the last day for filing of the original com-
wents or briefs, comments or briefs in reply thereto may be
filed. The Commission will consider such comments before
taking action in this matter. If any comments appear to
warrant the holding of an oral argument or hearing, notice
of the time and place therefor will be given. An original and
two copies of all statements, briefs or comments shall be
furnished,

4. The three petitions described above are accepted as
comments in the above-entitled proceeding.

6. The Commission's authority to issue rules in this mat-
ter is contained in Bection 303(a), (b), (c) and (r) of the
Communications Act of 1934, as amended.

FrpERAL COMMUNICATIONS COMMISSION
T. J. Blowie
Secretary
Adopted: 10-31-51
Releaged: 11-1-51

APPENDIX
LisT or IssuEs

1. Which amateur frequency band or bands, in whole or
in part, below 27 Mec. would be the most appropriate, in the
light of technical and other considerations including those
of the greatest public interest, convenience, and necessity,
in which to permit the use of frequency-shift keying (type
F-1 emission) for amateur radio-teleprinter and other similar
purposes?

2. Would normal amateur activity, as now being prac-
ticed in the amateur frequency band 7000-7300 kc., be
adversely affected if frequency-shift keying (Type F-1 emis-
sion) were permitted to be used in that band, and, if 8o, to
what extent?

3. If frequency-shift keying (Type F-1 emission) were to
be authorized to be used in the amateur frequency band
7000-7300 kc., what portion of that band should be made
available for that type of operation?

4. Would normal amateur activity, as now being prac-
ticed in the amateur frequency band 7000-7300 kc., be
adversely affected if amplitude-modulated telephony (Type
A-3 emission) were permitted to be used in that band, and,
if 80, to what extent?

§. If amplitude-modulated telephony (Type A-3 emis-
sion) were to be authorized to be used in the amateur fre-
quency band 7000-7300 ke., what portion of that band
should be made available for that type of operation?

6. Would simultaneous authorization for thes use of
frequency-shift keying type F-1 emission) and amplitude-
modulated telephony Type A-3 emission) in the same seg-
ment or segments of the amateur frequency band 7000-
7300 ke., adversely affect the use of either, and, if 8o, to what
extent?

7. In consideration of posaible changes in the types of
emission authorized to be used in the amateur frequency
band 7000-7300 ke., should all or part of the operation
using any of the authorized types of emission be limited to
holders of at least Advanced Class licenses, or General and
Conditional Class licenses?

FEDERAL COMMUNICATIONS COMMISSION
Washington 28, D. C.

In the Matter of 1
Amendment of Section 12.111 of Part
12, “Rules Governing Amateur Radio
Service", to provide for use of narrow-
band frequency or phase modulation
for telephony on certain amateur fre-
quencies now available for telephony.

Docket No. 10077

NoTice or ProrPosED RuLe Maxing

1. Notice is hereby given of proposed rule making in the
above-entitled matter.

2. The Commission is in receipt of a petition, filed on
behalf of the American Radio Relay League, which requests
amendment of Section 12.111 of the Commission’s Rules

(Continued on page 110)
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Calibrating V.H.F. Receivers from
Commercial Signals

Accurate Frequency Checks Without a Signal Generator

BY RICHARD J. BUCHAN,* W¢TIF

! TH all the articles that are written on the
;x[ building of ham-band converters, few
suggest any means for calibrating them
without the use of some sort of signal generator.
The method used recently at WITJF to calibrate
a 50-Mec. converter makes use of its image
response, first to find the band, and then to cali-
brate the tuning range of the converter with a
high degree of accuracy.

An intermediate frequency of 10 Me. is used,
with the oscillator on the high side of the signal
frequency, or 60 to 64 Mec. for the 8-meter band.
The image response is then twice the i.f. above
the signal frequency, or 70 to 74 Me. This makes
it possible to use the sound frequency of TV
Channel 4 as a calibrating signal. Since there is
.seldom anything particularly sacred about the
intermediate frequency to be used in the con-
verter it can often be chosen so as to make use of
this method in setting up and calibrating the
tuning range of converters for other bands, using
various commercial signals of known frequency.

There is also no particular reason, ordinarily,
for use of the high side or low side of the signal
frequency for the tuning range of the oscillator.
If selective circuits are used in the r.f. and mixer
the image response will be well down in strength
from the fundamental, but this can be altered
temporarily by tuning the padder capacitors to
the image. In the example cited this is 71.75 Me.
If the rf. circuits will not tune that far an
antenna may be coupled directly to the mixer
grid circuit. If the test signal has a strength of a
few mierovolts or more it will be possible to pick
it up in this way. If you are close to the signal
source the signal will probably ride through
without any retuning of the trimmers. We used
the signal of WTCN-TV, located 105 miles
away, as follows:

With the receiver with which the converter is
to be used set at 10 Me., the Channel 4 sound
was picked up (as an image) at 51.75 Me., the
first oscillator calibration point. Next the re-
ceiver is set at 10.25 Mec. and the sound tuned
in again on the converter. The oscillator is then
at 71.75 minus 10.25, or 61.5 Mc. When the
receiver is reset to the proper i.f. the converter
will then receive a fundamental frequency of
51.5 Me., the second calibration point. For the
third calibration point the receiver is set on 9.75
Mec. When the sound is tuned in the oscillator is
then on 62 Me., or in position to receive on 52
Mec. when the selected if. of 10 Me. is used.

* Main 8t., Bricelyn, Minn.
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Table I shows the frequencies involved for cali-
bration of the converter across the entire 50 to
54 Me. using this method.

The accuracy of calibration obtained is far
better than that of the receiver with which the
converter is used. Suppose the receiver calibra-
tion can be set within 20 ke. at 10 Me., or plus

TABLE 1

Frequencies used to calibrate a 8-meter converter using
a mixer output frequency of 10 Mo. and the sound
carrier frequency of TV Channel 4

Intermediate Freq. | TV Sound | Converter Converter Freq.
(Receiver Setting) Freq. Osc. Freq. | (with 10-Mc LF.)
10.00 Me. 71.75 Me. | 81.75 Mec. 61.75 Mo.
10.25 “ 61.50 51.50
10.50 “ 61.25 51.25
10.75 “ 61.00 51.00
11,00 “ 60.75 50.75
11.25 “ 60.50 50.50
11.50 “ 80.25 50.25
11.75 “ 60.00 50,00
9.75 “ 62.00 52.00
9.50 " 62.25 52.25
9.25 “ 62.50 52.50
9.00 “ 62.75 52.75
8.75 “ 63.00 53.00
.50 “ 63.25 53.25
8.25 “ 63.50 53.50
8.00 “ 63.75 53.75
7.75 E 64.00 54.00

or minus 0.2 per cent. The frequency of the TV
sound (with no modulation) will be within 0.05
per cent, or 35.875 kec. The converter error will
then be

35.875 4~ 20.0 X 100

51.75 X 108
or 0.01 per cent.
This accuracy, better than could be obtained
with the average v.h.f. signal generator, results
only if the following precautions are observed:

1) Warm up both receiver and converter
thoroughly.

2) Peak the converter trimmers for maximum
response at the first calibration point (51.75 Mec.
in the example) with the receiver set at the
chosen i.f. (10 Mec.).

3) Do not retune any trimmers (mixer par-
ticularly) during the calibration process or after.
Mixer pulling may shift the oscillator frequency.
If it is necessary to peak the trimmers on the
r.f. or mixer stages to bring in the test signal, the
oscillator frequency will shift slightly when the

(Continued on page 118)
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Improved Coax Feed for Low-Frequency
Mobile Antennas
A Shunt-Fed System That Permits Matching the Line

BY THOMAS W. SWAFFORD, JR.,* WBHGU

osT mobile antennas for low frequencies
M consist of a resonant ‘“quarter wave”
working against a ground 'plane. Since an
antenna an actual quarter wavelength long at
4 Mec. is physically impracticable on a car, an elec-
trical quarter wave is obtained by employing
Jumped constants in conjunction with a short
linear element such as a whip. The lumped con-
stants may consist of an inductance, a top-loading
capacitance, or a combination of both, and the
zround plane is the car body.

Because the part of the system that does the
radiating is such a small fraction of a wavelength
long, the radiation resistance is extremely small.
When the system is loaded to resonance the re-
actances, both inductive and capacitive, are very
high, so the ratio of reactance to resistance is
large. In other words, the @ of the antenna is high.

4559 Chestnut St., North Tonawanda, N. Y.

This 'means that the ratio of energy stored to
energy dissipated in radiation is very high, so
comparatively little error will be introduced by
congidering the system to be essentially a lumped-
constant resonant circuit such as is shown in
Fig. 1.

Fig. 1 — Because such a small part of the total energy
supplied to a short whip antenna is radiated, it can be
considered to be practically equivalent to an ordinary
LC circuit. In this diagram Ri represents the loss resist-'
ance in the coil and dielectrics, and Rz is the radiation
resistance.

In this figure R represents the resistance of the
loading coil and other loss-producing factors such
as dielectrics in the field, while R, represents the
radiation resistance. Only R, is useful in produc-
ing a signal at a distance, but unfortunately, Ry
usually is smaller than R), with the result that the
power lost as heat in the antenna conductor and
loading coil generally exceeds the amount radi-
ated.

Input Impedance

When the system is properly resonated the
input impedance seen by the source of power is a
simple resistance of magnitude E?/P, where P Is
the power supplied by the generator and E is the
voltage at which it is supplied. If E is large for a
given P the resistance is high, and if E is small the
resistance is low.

Fig. 2 shows various combinations of input
impedance levels for common forms of center-
loaded antennas. From this group it is possible to
select the method most suited to matching the
power source. Any practical design should, for the
reasons given earlier, have as high radiation re-

¢

'T'he installation on the author’s car. End bells with
screw fittings are provided for mounting the center load-
ing coil coaxially with the whip. The coil for matching to
the line is at the bottom end, near where the assembly is
fastened to the bumper.

¢
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