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O-T and DI-T
ANSFORMERS

Sealed to MIL-T-27A Specs.

DO-T: %, Dia. x 1,”,

, 1/10 0z.; DI-T: %, Doa. x 4", 1/20 O

200~ 400~ 600~ IKC 20%C

1

1'] T

w
3

TYPICAL DO T PERFORMANCE
,cuuc: nrm "'c mv AND D.C.

2 |I00~ 200~ 400~ 600~ IXC 20KC
sl %o — '
211 8. :
A | R . :
HIE —J700;
% :
- t—300
- |
m§ 300.
2
wod — 100
: Yp Dl T PERFORMANCE
Sgt‘(( h‘ES’ ! l\‘“ ANDDC.

* DO-T37 thru DO-T44 newly added to series.

DO-T Pri. D.C.Ma.t Sec. Pri.Res. Pri.Res. Mw. DI-T DO-T Pri. D.C.Ma.p Sec. Pri.Res. Pri. Res. Mw. DI-T
No. Imp. in Pri. imp. DO-T DI-T  Level No. No. Imp. in Pri. Imp. DO-T DI-T  Level No.
00-T1 20,000 800 850 815 50 DI-Ti ~ Reactor 4.5 Hys./2 Ma., 1.2 Hys./4 Ma. __ 2300 BI728

30,000 1200 ) D0-126_ " 6 Hys./2 Ma., 1.5 Hys./5 Ma. 2100
00-72 500 50 60 65 100 DI-T2 Reactor .9 Hy./2 Ma., 5 Hy./6 Ma. 105 DI-137
. ._600 60 00-127 % 1.25 Hys./2 Ma., .5 Hy./11 Ma. 100
00-13 1000 50 115 110 100 DI-T3 Reactor .1 Hy./4 Ma., ,08 Hy./10 Ma. 25 Di-128
T D0-128 " .3 Hy./4 Ma., .15 Hys./20 Ma, 25
00.75 1200 32 D0-128 1zocr }g 32 ) 500
110,000 32 790 100 D0-T30 320 CT 32 20 500
260,000 0 7771000 8500 25 oo 7 4
'500 0 100,000 = b0-T31 640CT 5 32 43 500
Reactor 2.5 Hys./2 Ma., .9 Hy./4 Ma 630 DI-T8 00CT 5 4
DO-T8 " 3.5 Hys./2 Ma, 1 Hy./5 Ma. 630 50732 800CT 4 32 751 500
0018 10,000 1 500 CT 800 870 100 DI-19 locoCr 4 4 _
12,000 1 600 CT DO-T33 1060CT 3.5 32 71 500
DO-TI0 10,000 i 1200CT 800 870 100 DI-T10 e 1330CT__ 3.5 4
12,500 1 1500 CT | bo-T34 Iso0CT 3 32 109 500
10,000 1 2000 €T 800 8707100 BITIE | . 200001 _ 3 4 -
12,500 1 2500 CT DO-T35 8000CT 1 3.2 505 100
506710 12 ii 500 — 10.000CT 1 4 IR
200CT 10 16 DO-T36 710,000 CF 17 10,000CT 950 670 100 DI-T36
12,000CT 1 cT
300CT 7 12 20 500 g :
400CT_ 7 16 3 plit ™ 195 100
B00CT 5 iz B 500 31,000 Split
200CT e 10,006CY 12060 $piit 560 100
o o si so6 12,000CT 1 2400 Split
26,000 €T 5" 1000 §piit 800 160
1'333 gTT ;5 :g it <0 30,000CT 5 1500 it
g s B e EEMLT D
*060-T41 A00°CT 8400 Split 46 500
gggg o :1‘ i; 500CT 6 50 Sght
*50-742 400°CT 8120 Spiit ™ 46 560
. looooCT 1 16 I 500 cr 6 150 Split B
300CT_ 7 600 2 DI-TIS | +HpT.43 400 40 Spiit 46 500
500CT 55 600 31 32 500 Di-120 500 cr 50 Split
b0-121 %00CT_ 4 600 53 53 500 Di-T2i |*D0-T44 8 CT 1! olit 9.8 500
-B0-T22 1500 CT 3 600 8 87 500 DI-122 § . lo0CT 10 40 SD"‘ S ,
600 ] 1500CT =~ — e DO-TSH Drawn H:permalloy “Shield and cover 20730 db Di-TSH
5 ; 23
Do-123 §8;888 8} g 1283 E} 850 815 100 E-T $ DCMA shown is for single ended useage (under 5% distortlon—
P T P, = o7 8500 75 100MW—I1KC) . . . for push pull, DCMA can be any balanced value
Do-124 200@3‘?&[ 8 loolggg &T 8500 taken by .SW transistors (under 5% distortion—500MW—1KC)
DO-T25 10,000CT 1 1500CT 800 870 ~ 100 DI-25 | fDO-T & DI-T units d d for transistor application only. Pats. Pend,
12,000 CT_ 1 1800 CT



New compact beauty...
New transistorized dependability...
for the Stradivarius of electronic keyers

IS~ Again, the “Stradivarius of electronic keyers’’ advances the
" art of CW with a clean, compact new design that’s completely

transistorized. .. costs less to own... brings you new technical
skill and personal enjoyment whatever your level of experience.

HA-4 Features

o Employs digital techniques. Advanced circuitry as-
sures constant ratio of dot-to-space-to-dash over en-
tire speed range. Dots and dashes self-completing.
o Employs eight transistors and ten semi-conductor
diodes. Transformer operated. Employs a high-voltage
transistor to key the transmitter.

o Monitor or sidetone may be heard via built-in speaker.
o Semi-automatic position permits manual control of

The new ideas
in communications
are born at...

e

dash length for retention of individual characteristics,
or straight key operation,

FRONT PANEL: Function control: AC off, Auto keying,
Semi-auto, Hold. Speed control: Two ranges; 8-18 and
18-50 WPM. Volume control.

REAR CHASSIS: Term. strip for key connections; weight
(dot duration); hi/lo speed range switch; term. strip
for transmitter connection.

hallicrafters

Chicago 24, llinois
Export Sales: International Div.,
Raytheon Co., Waltham, Mass.
Canada: Gould Sales Co., Montreal, P.Q.



Why does (ot S
much better SSB performance"

(Here are 10 good reasons)

1. RF FEEDBACK RF feedback around driver and PA stage improves linearity, re-
duces distortion products, giving cleanest signal on the air. 2, FREQUENCY STABILITY
Optimum frequency stability is achieved by using a crystal controlled high fre-
quency heterodyning oscillator and a Collins PTO low frequency variable oscillator.
Each PTO is individually temperature compensated. 3, MECHANICAL FILTERS Collins
Mechanical Filters provide unsurpassed performance in both transmitter and i
receiver because both skirts of the Filter are steepsided. S-Line filters are 2.1
ke wide at the 6 db point and 4.2 kc wide at §
the 60 db point. No other type filter in this
service approaches this performance. Clean sig-
nals are assured without additional audio filters.
4, LIGHTWEIGHT Modern, compact, the S/Line is
easy to move and assemble, light enough to carry along on a field day, weekend trips,
or vacations. 5. ONE KC DIVISION ON ALL BANDS Now, vou can meet anyone on sked
without retuning. Quickly legible 1 kc calibrated dial eliminates frequency searching.
6. MORE QSO’S PER KC The Mechanical Filter limits the bandwidth to that required
for good communication. 7, DUAL OR SINGLE PTO CONTROLA flick of a switch selects
a single control for transceiver operation, or separate controls to transmit and re-
ceive. Highly stable, permeability-tuned oscillator gives positive indication and
the best frequency cahbratlon available. g, OPERATING AND FRONT PANEL SIMPLICITY

A  Front panel switching and simplified controls
offer an ease of operation and optimum oper-
ating efficiency bonus. A gear reduced, 20-kc-
per-dial-turn knob allows easy and accurate
i tuning. This dial lights up for easier reading.
9, AUTOMATIC LOAD CONTROL Automatically keeps the signal level adjusted to its
rated PEP. Result: an increase in average talk power. Makes distortion negligible.
10. COMPLETE STATION COMPATIBILITY The Collins. S/Line equipment, handsomely
packaged, comprises a complete amateur station. Individ-
ual units on which a system can be built include: 32S-1 f la
Transmitter, 75S-1 Receiver, 30S-1 Linear Amplifier,
516F-2 Power Supply, and a 312B-4 Speaker Console.
These 10 advantages help make Collins S/Line the most advanced system ‘
available to amateurs. Your nearest Collins distributor will describe further features of this remark-
able system. See him at your earliest convenience.

CREATIVE LEADER IN COMMUNICATION

COLLINS RADIO COMPANY ¢ CEDAR RAPIDS,IOWA ¢ DALLAS.TEXAS ¢ NEWPORT BEACH. CALIFORNIA
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YOU'LL PART WITH ALL THESE PARTS

when your transmitter is built with a new Eimac zero-bias triode. -

Look to the right and you’ll see an amazingly simple
transmitter. Look closely and you’ll also see the secret
behind its simplicity: Eimac’s new 3-400Z zero-bias tri-
ode. This one tube eliminates both screen grid and bias
power supplies. (And all the parts you see on the page!)
Designed for grounded grid service, it’s rated at 400 watts
plate dissipation and a 3-1000Z version is rated. at 1JCW.
Product distortion figures for each: better
than —35db below maximum output! For
more data write: Amateur Services Dept.,
Eitel-McCullough, Inc., San Carlos, Calif.
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Cuwianleed
" .+« the Mark —
of the Maker’s
Confidence in
His Product

PRs are built to PERFORM . .. under good
conditions and bad. They have that extra
measure of stability and dependability
BUILT-IN ... that plus of rugged precision
that guarantees years of unfailing service.
Thousands of pre-war PRs are still per-
forming . .. still right on the kilocycle! No
wonder PRs can be UNCONDITIONALLY
GUARANTEED.

40 and 80 Meters, PR Type

Z-2, =500 Cycles.................... $2.95 Net 6 Meters, PR Type Z-9A,

Third Overtone, PR Type Z-9A, 50 to 54 Mc., =15 Kc.....$6.95 Net

24,000 to 24,666 and 25,000 Citizens Band, PR Type
__to 27,000 Ke., £3 Keuonrruunees $4.,95 Net  Z-9R, .005% ....ceeorrrrennees $2.95 Net

52149

Slnce “@“ 1934
USE AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY, INC.
2800 W. BROADWAY « COUNCIL BLUFFS IOWA
E‘{POR’I’ SALES: Royal Nauonal Corporation, 250 W, 57th Street, New York 19, N. Y., U.S. A.
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H:q.‘stnl‘_rn l‘ennsylvuulé.

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 SCNM, the a.dmlmstrau\e ARRL oflicial elected by members in esch Section.
Radio club reports nre slso desired by SCMs for inclusion in @ST. ARRL Field Organization station appointmentsare
available in areus shown to aualitied Leasue members holding Canadian or FC:C amateur license, General or Conditional
'lasgor above. T'hese include ORS, OLS, OPS, OO and OBS. SCMs desire applications for SEC, EC. RM and PAM where
vacaucies exist. OIS, v.h.f. bands appointment, is available to ‘Cechnicians and Novice, as well as to full-privilege
amateur licensees,

ATLANTIC DIVISION e
Allen K. Breiner 212 Race St
Thomas 8. Hedges £202 C'ulver St
Herbert (', Bronks %00 Lincoln Ave.
©*harles 'T. Hansen 211 Rosemout Drive
Anthony J. Mroezka 475-5th S

CENTRAL DIVISION_

W3ZRQ
WIBKE
K2BG
K2HUK
WIUHN

Maryland-Delaware-1). . . Do,
Southern New .Jersey
\Westeru New York

Western Pennsylvania Dionora

—T\-rkuusuu

Ilinols
indiana
Wisconsin

WYPRN
WHUSW D
WIKQB

North l)akot.x
South Dakota
hMinnesota

WUHVA
WURRN
WOKJZ

W5SMN
Loulsiana
Misslssippl
Tennessee W4UTO

Kdmond A, iletzger
¢Hiford M. Singer
Ceorge Wolda

-DAKOTA ODIVISION

Hu;)"l A. \Wengel
J. W. Stkors kl

Mrs, Lydia 8. Johnson

—_DLL'I A DIVISION...
lmulcl RB. Patterson

o
R W lnzrah.\m

Kentucky WASUD
Mlcblzan WEEX
©ihio WSEAL

Robert A, 'I'homuson
Ralph P, Thetreau
Wilison E. Weckel

¢onnecticut

W2EFD
W2TUK
R2MPE

hnstern ‘New York
N. Y. (*. & Long Isiand
Northern New Jersey

Lieorge \. ‘I'racy
Harry J. Dannals
1. Sparks Remeezky

WHBDR

8 WOFNS
Missourl woBU L
Nebraska WOEXP

‘Russell B. Murquis
R.wmond h Buker
L0, Go

<*harles l-, \lnNceI

WICHR
Maine* KLID
kastern Massachusetts
Western Alassachusetts
New Huampshire
Rhaode Island

Vermont \Vl BIB

Henry B, :snr.lzule, ir
- 8. Merril]

Perey ¢, 0

P I O

John k.

\IIss Harriet, pProctor

Alaska
{diho
AMountana

KL7DG
W7GGV
WISFK
W7AJIN

cregon
\Washington W7PGY

Jonn P,

Mrs, Holon l\t Madllet
Ruiy Woods

Fverett. H. France
‘Robert B. ‘Thurston

'husu- D

San l'“muclsco
Sacramento valley

WERTY
San Joaquin Valley waipuw

‘umuel ., Lewbel
¢'harles A, Rhines
V. Conley Smith
R. W. Southwell
Leonard R. ueraldl
Gieorge R. Hudson
Ralph Sarovan

North C'arolina W4RRH
South ('arolina w4aGQV
Virginia w4QDY
West, virginia WRJIM

RB. Riley Fowler

pr. J. O, Dunlap
Robert L. kollmar
tyonald B, Morris

¢ ‘olorado WONIT
Utab W7QWH
New Mexico < SIQL
Wyoming w7AMU

{yonald q Middleton

!‘homu Miller
well r- Greene

l‘ l) Branson

K4AOZ

4\!1{
wpnorn Florida \V4 KH
w4 bJ
WM' [ndleﬁ (C'uba-P.R.-V.1.) KP4DJ

(*anal Zone KZ5TD

Willlam 1), Dotherow
Albert 1., Hamel
frank N, Butler, jr,
Wiilfam I', Kennedy
Willlam \erner

Thomas B. DeMeis

l.os Angeles wWeJQB
Arfzona W7QZH
Han Dieg WELRU
Santa v.trhara K6CVR

Albert 1o, HAlL, §r.
Keuneth P. Cole
on stunsifer

Robert A. Hemke

WSBNG
WSDRZ
W5QENM

Northern Texas
Oklahoma
Southern Texas

L. L. Harbin
Adrian V. Rea
Roy k. Eggleston

CANADIAN DIVISION

T "Maritime ’ WB

Ontario
(Quebee

Alberta

British Culumbia
Manitoba
Sagkatchewan

\ NG
VE2DR
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D. E. Weeks
Rlch.nrd W. Roberts
. W. Skarstedt

Harry Harrold
H. E. S8avag
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HUDSON DIVISION
{138 North C ount,rv Club Drive
REN 1, Arbor Lane, Dix Hills
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NEW ENGLAND I')lVlSlON

VORTH\VES’I FERN DIVISION

PACIFIC DIVISION_

ROANOKE I)lVlS[ON

ROCKY MOUNTAIN DIVISION

SOUTHEASTERN

SOUTHWESTERN DIVISION.

WEST GULF DIVISION

1520 SKouth 4th St.
T070 ast 218t St
2028 South 10 St.

Suriﬁgnold
indianapolis
Manitownce

14168-6th Ave.
lm‘m 5. Menlo Ave.
1258 Van Buren St.

Williston
Sloux Fulla
St. Paul 4

< nurlhnu e

3400 Reuulleu St.
2469 Puden

105 West P.er Drive

Berryville
Metaire

Jackson 4
Kingspourt

H26 l',.mwond Drive

2i209 W. 8ix Mile Road

3118 Tuscurawiy St

¢)wenshoro
Detrolt
C'anton 8

30 Kelly Purkway

Schenectady
Huntington, L. I.
Huyonne

807 North I'ifth Ave.
1014 Lincoln Kt.

T11 8. Oakland st.
Route 3, RI'D

\l.;rﬁn.nltowu
Neodosba

\\'Phln Clty

North Platte

‘artbridge itd.
94 Depot Rd,
‘al Atlantic St.

3 Ht. Dennig St.

P.O.R

Weston

Portland

North Quiney 71
Westlield
Wolfeboro
Pawtucket

East Middlebury

B 0. Box 82

Route [, South

3335 3.k, 116th Ave.
7700-31st. Ave., N.E.

Kodlak
Poc:tello
RBrady
Portland
Seuttle 15

37 Cuesta Vista Drive
l'uu Hnuth \evc‘mh st
22009

6204 I,

Honolulu
Flko

Aonterey
Dixon

san Frunciseo 12

Sacrumento
Fresno

St
L1111 Alexander Place

Morganton
Rock Hill
Norfolk 3
fairmont

920 West, Adams St.
1255 Tust 17th St.
504 West Second Nt.
342 South Ik

DIVISION

Pueblo
Halt Luke City &
Roswell
Cusper

572 Park A
1300 N. E. 4.’!1(1 St.,
494 Elllott R

Rd.
16R7 Fuirway HIill Drive, 8.1,

563 Ramon Llovet
P. . Box 1111

Rirmingham 16
Pompano Beuach
rort Walton Reach
Atlanta L7
i'rb, Truman

Rlio Pledrus, P. R,
Ruiboa

861 No. Millard Ave.
4132 North 18th Ave.
4427 Pescadero
728 W. Misslon

Riulto
Phoenix

Hun Dlego 7
Santa Barbara

4515 Calmont
917 Osage
1109 Vernon Drive

Fort Worth 7
Muskngee
Corpus Christi

170 Norton Ave,
62 St. Johns Rd.

1834-5th Av

4553 West llth Ave.
249 Lanark 8t,

2121 Ewart Ave.

Hurvey Station, .\:.NB

willowdule, Toronta, Lint,

Polnte C'latre
Montreal 33, P. Q.
N. Lethbridge, Altn.
Vancouver X, R, ¢
\Winnipeg
Sagkaroon
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DOUBLE SIDEBAND

AN/GRM-33( )

For Further Information
Write For BULLETIN No, 260

SINGLE SIDEBAND ANALYZER

Manual Sweep Control, a new feature, has been added to our versatile side band ana-
lyzer PTE-3. Minute inspection of every segment of the entire sweep is possible with this
device.

The operator may control directly without time lag, interference or delay, his inspection
and analysis of these critical areas of the sweep which need special attention. A distortion
“'pip’’ requiring attention may be held stationary while adjustments are made to terminal
equipment to reduce or eliminate the effect of the distortion.

In addition to SSB analysis, the PTE-3 is ideally suited to Production Line testing and
analysis of equipment for “noise’’, “distortion’’, hum, location and identification of spurious
frequency interference, carrier suppression and setting of tone and carrier levels,

Thus, in communication sites, in laboratories or factories, TMC PTE-3 is your most helpful
operational and analytical tool.

7 d.Subudume: . :
.;‘V.O,,Y“T_A‘W A, CANA D:_A .




THE AMERICAN
RADIO RELAY
LEAGUE, ivc,

is a noncommercial association of radio amateurs, bonded for
the promotion of interest in amateur radio communication and
experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraternalism and a high standard of conduct.

Itis anincorporated association without capital stock, chartered
under the laws of Connecticut. Its affairs are governed by a Board
of Directors, elected every two years by the general membership,
The officers are elected or appointed by the Directors. The League
is noncommeraial and no one commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on its board.

"Of, by and for the amateur,” it numbers within its ranks practi-
cally every worth-while amateur in the nation and has a history of
glorious achievement as the standard-bearer in amateuvr affairs.

Inquiries regarding membership are solicited. A bona. fide
4interest in amateur radio is the only essential qualification; owner-
ship of a transmitiing station and knowledge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs.

All general correspondence should be addresséd to the adminis-
trative headquarters at West Hartford, Connecticut.

Past Presidents
HIRAM PERCY MAXIM, WIAW, 191451936
EUGENE C. WOODRUFF, W8CMP, 19346-1940
GEORGE W. BAILEY, W2KH, 1940-1952

Officers

President . . . . . . . .GOODWIN L. DOSLAND, WETSN
Moorhead, Minnesota

First Vice-President . . . . .WAYLAND M. GROVES, W5NW
P.O. Box 586, Odessa, Texas

Vlce President . . .. .FRANCIS E. HANDY, W1BDI
: 38 La Sal(e Roqd West Hartford, Connecticut

Vice-President . . . . . . <ALEX REID, VE2BE
240 logan Ave Sf Lamberf P. Q., Canada

Secretary . . ... . . . . . . JOHN HUNTOON, WIiLVQ

Treasurer . . . .v;DAVID H. HOUGHTON
38 La Salle Roud, Wes) Harfford Connecticut .

L] L4 ® [ 4 L d
Secretary & General Manager Emeritus . A. L, BUDLONG, W1BUD

General Manager . . . . . . . JOHN HUNTOON, WILYQ
Communications Manager . . .FRANCIS E. HANDY, WI1BDI
Technical Director . . . . . . .GEORGE GRAMMER, WIDF
Assistant Secretaries . . -PERRY F. WILLIAMS, WIUED.
GEORGE STEVANS, JR., KILVW . RAYMOND HIGGS, W60GI/1
38 La Salle Road, West Hartford, Connecticut
e ¢ e e @

General Counsel . . . RN
816 Connechcut Ave., Washmgton 6,D.C. .

PAUL M. SEGAL |

DIRECTORS

NOEL B, EATON............ TR VE3CS
R.R. 3, Burlington, Ontario
Vice-f)irector:

Atlantic Division
GILBERT T.. CROSBLEY ., ............. W3vA
Dept. of E.E., Penna state l'nlvcreny
State College, Pa.
Vice-/rector: Edwin &, Van Deusen. . ... 'r‘(‘P
3711 McKinley St., N.W.. Washington 15 D

Central Division
JOHN (1. DOYLE............ WOGT'T
1331 N Wildwood Ave., Milwaukee 11, Wis,
Tdce-1 'trm'ror Philllp E, Haller . WOHPG
W00 8. Tripp Ave (.hlcago 2y, 101,

Dakota Division

CHARLES G. CCOMPTON...... WORBLO
1ot hurmount Ave, St. ‘Paul 5, Minn.

Vice-lgrector: NMartha J.8hirley. ... ... .. WOZWL
Box 78, Black Hawk, 8. D.
Delta Division

SANFORD B. Dii HART : .. W4RRV
227 8. Purdue Ave., Oak Ridg enn.

Vice-Director: Vietor Canfield........... WS5BSR
414 Weber Bldg., Lake Charles, La.
Great Lakes Division

ANA E. CARTWRIGHT WSUPB
b 2979 Observatory Ave., Cincinnati ¥, Ohlo

e~/ trector: Robert B. Cooper. . ....... WRAQA
V‘Cl.u Guild 8t., N.E., Grand Raplds 5, Mich.
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Board Meeting Highlights

rI\m«: Board of Directors of the American Radio Relay League held its 1961 meeting on
May 5 at Anaheim, California. It is the second time in League history the meeting has
been held on the west coust (San Francisco was the location in 1939). The Board reviewed
the progress of the League, studied and discussed reports of the officers and its several
committees, and made numerous policy decisions to guide Leugue and amateur affairs
during the coming year.

In the regulatory field, the l.eague will seek from FCC a change in rules to permit
“slow scan’’ faesimile/ TV in the voice portions of our 10- and 15-meter bands, with band
width restricted to that of normal A-3 emission. FCC will also be requested to eliminate
the present requirement of double identification when using radioteleprinter emission.
The Board endorsed FCC’s proposals in Docket 14025, to permit Conditional Class exams
for civilians overseas, and in Docket 14026, to permit world-wide maritime-mobile opera~
tion on 14 Me., FCC will be consulted to determine whether mobile logging requirements
can be simplified. The Board renewed its stand in favor of obtaining additional privileges
in 1800-2000 ke. and also reciprocal ainateur licensing agreements. The Board endorsed
the provisions of two bills now in the Congress to amend the Communications Act, one
to eliminate the requirement of notarization of FCC station license applications, the
second to eliminate the present 30-day limit on applications for renewal of station licenses,

On the administrative side, the Board amended the By-Laws to provide that only
amateurs holding licenses of (ieneral Class or higher are eligible for election to the ARRL
Board; to provide that only elected directors may vote on a proposal to hold a special
meeting of the Board; to clarify the President’s delegation of certain responsibilities to the
Creneral Manager; and to establish the Public Relations Committee as a standing com-
mittee of the Board. ;A proposal to make terms of directors four years instead of two was
rejected. The Housing Comimittee was authorized to continue its progress in the con-
struction of a new Headquarters building. A\ special committee was appointed to study
the matter of ARRL legal counsel. Director Denniston was newly elected to the Executive
Committee of the League for a one-year term, and Directors Kahn und Meyers was
re-elected for a similar term.

The Board made u strong recommendation to all U. S. amateurs to avoid use of the
band segment 14,335-14,350 ke. so that single sideband DX might work us successfully
there. The Headquarters was instructed to use GMT exclusively in ARRL publications
and literature.

The article in exch issue of QST adjudged best by the Merit & Awards Committee will
henceforth receive a handsome plaque containing the actual printing plate for the cover
of that issue. The Membership & Publications Committee will study the possibility of
producing a v.h.f. handbook and a 10-year index for ¢ST.

The Leuague will seek a commemorative stamp for amateur radio in 1964, the 50th
anniversary of ARRL’s founding. The Board commended the Washington, D. C., Founda~
tion of Amateur Radio Clubs on its estublishment of a scholarship; Byron Goodman,
W1DX, on completion of 25 years on the Hq. staff; Claude M. Maer, WgIC, for long and
meritorious service as a director; the Ficld Engineering & Monitoring Bureau of FCC for
eontinued cooperation with the amateur service; SCMs and appointed otficials of the
Leugue organizational family for their continued fine efforts; and gave especial thanks to
Director Meyers and his Southwestern Division organization for warm hospitality to
directors and their wives during the Board’s visit to southern California,

Minutes of the meeting will appear in July QST. [ |
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June 16-18 — Rocky
Ogden, Utah.

August 5-6 — Oklahoma State, Tulsa.

August 26-27 — Central Division, Spring-
field, Ill.

September 153-17 — New
agara Ialls.

Mountain Division,

Yorlk State. Ni-

COMING A.R.R.L. CONVENTIONS

October 7-8 — Midwest Division, Omaha,
Nebraska.
October  13-11 — Great lalkes Division,

Cleveland. Ohio.

October 13-15 — West Gulf Division, Kerr-
ville, Texas.

September 29-30 — Ontario Province, Wind-  October 28 — Kentucky State, Lexington
sor, Ontario. Canada. Kentucky.
ROCKY MOUNTAIN DIVISION
OUR COVER

CONVENTION
Ogden, Utah — June 16-18

The Ogden Amatenr Radio Club, assisted by
the Utah Amateur Radio Club (Sult Lake City),
is sponsoring this yveur's Rocky Mountain Divi-
sion ARRL Convention on June 16~18 in (gden
at the Ben Lomond Hotel. The FCC, Armed
Forces, ()CDDMN, MARS und others are to be
represented and will have speakers on the pro-
gram. It is expected that Thiokol will give a
presentation on the solid fuel missile engines and
the Minuteman. Several special interest. mectings
are also being scheduled together with activities
for the XYLs and YLs.

The theme of the convention iz “The Role of
the AREC and the Amateur in Civil Defense and
Other Kmergencies.”” Kd Tilton, W1HDQ, QST
v.hf. editor, will be the guest speaker at the
hanquet Saturday evening.

Accomodations have been arranged for those
wishing to stay in Salt Lake City during the
night. Convention pre-registration is $4.00 ($5.00
at the door), with Saturday night banquet tickets
$3.00 ($3.50 at door). Pre-registration closes
June 5. Inquirics about the convention and re-
quests for hotel reservation should be sent to
Capt. L. B. Blaylock USN Ret.,, (K7OIP),
Municipal Building, Ogden. Utah or Col. J. H.
Rampson, USA Ret., (\W7OCX), 3618 Mt. Ogden
Drive, Ogden, Utah.

('(m

25 Years Ago j

this month
VAo

June 1936

. There were two aditorials twenty-five years ago. One
pointed out that phone was cansing a great deal of inter-
ference to broadcast reception and thereby giving amateur
radio a bad name. 'I'he other reported that many amateurs
bemoaned the swift rate at which amateur radio was pro-
gressing  technically, especially since some of the new
devices were so complicated as to defy home construction.
{No doubt the amateur of 1986 will look back on (961 as
the days when the technical side of ham radio was raaily
easy to master! — Ed.)

. The technical fare twenty-five years ago included a
5)-watt audio amplifier/modulator with beam-tube output,
a 200-watt, 3-stage transmitter with an improved Tri-Tet.
oscillator, a4 high-ontput ecrystal oscillator using a 616,
dope on adding a.v.c. to the ham superhet, and the usual
collection of hints and kinks for the experimenter.

. J. H. Dellinger had further information on high-
frequency radio fadeouts.

. . . There was more information on the work done by
amateurs in various natural disasters around the country.

10

In Junuary QST we ran a picture of an
HBR-15 receiver built by K7WD, and we
asked that others who had built one of
these receivers originated by WATC send
us 2 QSL. In response to that Stray we
have received 67 QSL eards, 4 ordinary
postal cards, 1 messuge via WIAW, 17
photographs, 10 letters, and a couple of
phone culls. We know there iure many more
who built one of these receivers but didn't
bother to write in - -so who says amateurs
don’t build their own gear any more?

Our cover this month combines some of
the ()SLs that we received in response to
the Stray together with the Eddystone
dial version of the HBR-16 built by Alex
Stewart and described starting on page I8
of this issuc. Alex very kindly shippei! his
receiver to West, Hartford so that we could
have our staff photographer make this
cover shot.

gy T T P g by <L e \oer ]
Ha amfest Calend

(See page 71)

‘&-Stravsaf

The Dade Radio Club, which lays claim to be-
ing the oldest active amateur radio organization
in south Florida, wishes to extend its hospitality
to any amateurs passing through Miami. ‘This in-
vitation is extended not only to UI.S. umateurs
but also and especially to overseas hams. Phone
JE8-6314 for informuation and assistunce.

W4RLS (J. Foy (uin, jr., 500 North Juckson
Ave., Russellville, Ala.) would like to compile
a list of hams who are ulso attorneys. After he
gets the list compiled, he'll send a copy to uny-
one who furnishes him with an s.a.s.c.

Ever stop to think what a valuuable asset you
have in your file of old issues of QST? Not just
last veuar’s, or the vear before, cither. Member
George Cowperthwait, Ballston Spa, N. Y., writes
that he built & capacitance-measuring bridge
described in the September, 1930, issue of QST,
and he still uses it regularly. Anyone still using
an item built from an earlier issue?

QST for



The high-power grounded-grid linear in its homemade
cabinet. Controls across the top are for the plate tank
capacitor, band switch and loading capacitor. Filament
and plate-voltage switches flank the grid and plate mil-
liammeters below. The construction of the cabinet was
described in an earlier issue as footnoted in the text,

R Compact High-Power Linear

BY FLOYD K. PECK,* K6SNO

four parallel-connected 811As.

A Class-B linear amplifier in the kilowatt category. complete with power suoply, in l
a space barely exceeding 1 cubic foot. The grounded-grid configuration is used with

AVING decided to go all the way with single
H sideband, the old Class-C amplifier and

modulator were sacrificed to the junk box.
Then it was decided to see what could be salvaged
for a linear wmplifier that would give the most
output with the available parts. We had a couple
of 811As in the old modulator, and u couple of
spures, and they were seleeted for duty as linear
amplifiers. Since the exciter was in the 100-watt~
output class, it was decided to take maximum
advantage of this output and drive the four
811As as grounded-grid amplifiers. The power
supply for the old aan. rig delivered 1250 volts
d.c. at 300 ma., so it fitted our requirements
pretty well. The complete circuit of the unit is
shown in Fig. I.

Reducing the Size

As first built, the linear was housed in a eabinet
20 inches wide, 13 inches high and 15 inches
deep. It was built on a 17 X 13 X 3-inch chassis.
In our project to l)'glild the compaet linear in u
cabinet [4 inches wide by & inches high and 17
inches deep,! the sume chassis size was used but
the luyout was reoriented. The power transformer
used is 7 inchies high, so it was necessary to sub-
mount it. since only d inches of clearance was
available ubove the chassis. A 5% X 6-inch
opening corresponding to the base dimension of
the transformer was cut in the rear, right-hand
corner of the chassis, and brackets were made
to provide support 2 inches below the chassis.
This allows ample clearance for a.c. and high-

+1352 Koch Lane, San Jose, Calif.
18ee Perk, * Homebrew (ustom
April, 1961,

Designing,” QST

June 1961

voltage terminals below chassis.

The 866A rectifier tubes must #lso be mounted
so that their bases are below chassis level. A
5-inch space for the 866As and S12As is pro-
vided when ceramic plate eaps are used if the
bases are submounted so that only the glass
portions of the tubes extend above the chassis.
The sockets for the four 811As are mounted on
u 6 X 6G-inch sheet of lg-inch aluminum sus-
pended 1tlf inches below the chassis. Fight
!.{-inch holes were drilled in the chassis in « 2-inch
circle around euch tube position to provide
natural conveetion for cooling the tubes.

Pi-Network Tank Circuit

A conventional pi-network tank eircuit is
used, and it was built around the [llumitronic
H00-watt coil. The murkings on the coil indicate
tap points for the band switeh, so that no caleulu-
tions are necessary it a 1250~ to 1500-volt. power
supply is used. About half the turns can be
removed from the close-wound end of the coil,
which allows it to be physically shortened to
mount horizontally within u space of 5 inches.
The band switch is a very sturdy one obtained
from a surplus BC-375EK untenna-tuning unit.

The input tuning eapacitor (‘; is also of the
surplus variety, made by Clardwell and having a
maximum capacitance of about 500 puf. The
output (loading) ecupucitor is a three-scction
broadcast-receiver type of 365 wuf. per section,
with the scctions connected in parallel. In the
3.5-Mc. position, the band switch connects u
1500-ppf. silver-mica fixed capacitor in parallel
with the variable loading capacitor.

11



INPUT (3.5-28Mc.)

POWER
SUPPLY I

AMP

EXTERNAL
. R1AS

Js

Fig. 1—Circuit of the high-power grounded-grid linear and its built-in power supply. Capacitors not listed below are
disk ceramic, except those marked with polarity which are electrolytic. Resistances are in ohms.

C1—500-puf. 2000-volt variable (Johnson 154-3 /500E20
or similar—see text).

C -~Triple section broadcast replacement variable, 365
unuf. per section, sections in parallel.

C4«—2500-volt mica.

Cs—Neutralizing capacitor—approx. 6 uuf. 0.08-inch
spacing or greater (Bud CE-2028).

Cs— V.h.f. bypass (4-inch length of RG-58 /U as connecting
lead).

I —6.3-volt panel lamp.

I, Ja—Coaxial receptacle (SO-239).

Jx—Closed-circuit jack.

L1, La—Pi-network inductor (lllumiironic/PiDux No. 195-1)
approx. inductances in use: 0.4, 0.7, 1, 2.2 and
4.5 ph., respectively, for 10-80 meters. Lo wound
with No. 8 wire, Li wound with Y2-inch copper
strap (see text).

Lz—6 turns No. 14, Va-inch diam., close-wound.

Filament Supply

The filament requirements for the 811As ure
6.3 volts ut 16 amperes. The old transformer from
the modulator, designed to handle a single pair
of R811As. proved incapable of supplying the re-
quired voltage through the filament chokes with

12

Ls+—S turns insulated hookup wire wound over La.

Ls—Filter choke: 5-8 h.,, 300 ma. (Stancor C-1722 or
similar).

M1—0-1000-ma. d.c. meter.

M2—0-200-ma. d.c. meter.

RFC—Bifilar filament choke (B & W FC-15).

RFCo—R.f. choke: 1 mh. 600 ma. (National R154-U).

RFC2—2.5-mh. r.f. choke, SO—100 ma.

Si, S2—S.p.s.t. toggle switch,

Sz—Band switch (see text).

Ti—1250-volt {d.c.) 300-ma. plate transformer (Stancor
PT-8313 or similar). -

Te—Filament transformer: 2.5 volts, 10 amp. (Stancor
P-3024 or similar).

Ts—Filament transformer: 6.3 volts, 16 amp. (Triad F-22A
or similar—see text).

Z,-Z, incl.—Parasitic suppressor—7 turns No. 18 wire,
wound on and connected across a 39-ohm 1-watt
resistor.

four tubes in the cirenit. The secondary, which
turned out to be wound with No. 6 wire, was
removed, the turns heing carefully counted as
they were unwound. A new secondary was wound
with No. {4 wire and the number of turns was
increased by 10 per cent. The measured voltage

QST for
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Components on top of the chassis are
easily identified. The power-supply filter
choke and submounted high-voltage
transformer are at the left-hand end of
the chassis. Tubes enclosed in the per-
forated shield above the four 811As are
the 866A rectifiers. To the right are the
plate tank capacitor, the pi-network in-
ductor with its switch, and the loading
capacitor. The neutralizing connection
runs from a stator terminal on the tank
capacitor, through a clearance hole in
the chassis to the neutralizing capacitor
below deck. (Photos by Greg Bethards.)

at the sockets was then 6.4 volts with a line
voltage of 117. There were some qualms about
the ubility of the primary to hold up under
these conditions, but the transformer has oper-
ated for over two years with no trouble.

Bias

The amplifier operates at zero bias, but the
control system is set up so that a relay applies
about 100 volts of negative bias from the exciter
in the stand-by condition to cut off plate current
completely. Without the stand-by bias, the idling
current for the four tubes will be around 110 ma.
Complete cutoff on stand-by allows these tubes
to operate easily without foreed-air eonling and,
incidentally, is good insurance against ‘‘diode
hush’ noise while receiving.

Stabilizing

With & parasitic suppressor in the plate lead
to cach tube, there was no trace of instability
in the amplifier, except on 10 meters, without

This bottom view shows
the submounting of the
plate transformer, filter
choke, and the rectifier
and amplifier tubes. The
filament choke (enclosed
in a metal box), the neu-
tralizing capacitor and
neutralizing coils Lz and
Ly may be seen in the
upper center of
the chassis.

June 1961

neutralization. To assure yourself that the
amplifier is stable, apply the plate voltage with-
out bias, switch from band to bund with no
load applied and swing the input capacitor
through its full travel. There should not be the
slightest flicker of either the plate- or grid-
current meters with no excitation applied. To
correct the instability on 10 meters, o t-turn
coil {(L3), Y4 in diameter was inserted in one of
the common filament leads from the filament
choke. A 5-turn coil (L4) of hookup wire was
wound over this. With a 6-uuf. variable necutral-
izing capacitor (Cy) from L4 to the plate tank
cireuit, neutralization on 10 meters was eusily
obtained.

Adjustment

Many articles have been published on the
proper loading of linear amplificrs. In nearly
all cases, the use of an oscilloseope is recom-
mended. By all means, use a scope for initial
tuning if you can possibly get vour hands on one.




Another indispensable piece of equipment is an
s.w.r. indicator. In case the scope is not always
available, the output indication obtained from
the s.w.r. meter can be used to get fairly near to
optimum loading.

The following procedure has been checked by
4 scope to verify the results and was found to be
quite satisfuctory for this awnplifier: Gradually
apply currier from the exciter up to about one
half the rated output of the 100-watt-class ex-
citer. ‘l'une the linear amplifier pi-network input
and loading capacitors to obtain maximum indi-
cation of output with the s.w.r. indicator in for-
ward position. Increase the exciter output on up
to full output and again retune the amplifier for
maximum indicated output. Many will say that
this is the proper loading point for the amplifier,
but this has not been found to be true in all
cuses.

Having procecded as stated above, reduce
the inserted carrier until the plate current drawn
by the four 811As is 200 ma. Then, note the grid-
current reading and the ratio of the plate-to-grid
current. In this case, with 200 ma. of plate cur-
rent, the grid current was 40 ma. (a ratio of 5
to 1). Then increase excitation to get 300 ma.
of plate current, at which point the grid current
should be 60 ma. In the event vou reach a point
where this ratio changes, further load c¢hanges in

the amplifier will be required. For example, if the
plate current goes to 500 ma. and the grid current
required is greater than 100 ma., the amplifier
i no longer linear. It has been found that both
underloading and overloading will cause this
coundition. Readjust the output capacitance and
reresonate the input capacitor until a lineur
relationship is attained. Then set. the nudio gain
coutrol so the plate meter of the amplifier never
indicates more than 50 per cent of the maximum
on voice peaks for single-sideband, suppressed-
carrier operation. At this point the signal will
be as good as the output of the exciter. No
amplifier can improve upon that.

While the power supply for this particular
amplifier docs not allow it to be driven to a
full kilowatt p.e.p., there is room for a 1500-volt
(d.c.) transformer that will permit greater
output.2 If a 1500-volt. transformer is used,
another 100-uf. 450-volt electrolytic eapucitor
and 25K 25-watt bleeder resistor should be put
in series with the three shown for the 1250-voit
supply. o5+

11t should be borne in mind that with a é;(;l}\dcd-grid
amplifier, the p.e.p. input to the driver must be added to
that of the final in determining the legal input. In the case
of & 100-watt-class driver, the maximum input level will just
about be reached when the four 811As are driven to maxi-

mum rated p.e.p. at a plate voltage of 1250 (875 watts).
-—Hfd.

Boy Scoufs in the Los Angeles area had a chance to exhibit Scout lore and Explorer specialties at the 2nd Annual Sports,
Vacation, and Travel Show held at the L. A. Sports Arena from March 17 through March 26. Through the efforts of
WOQGY, W6QJW, WEMLLZ, and the Los Angeles Area Council of Radio Clubs, an electronics exhibit was set up at the
show. FCC assigned the special call K6BSA. WEMLZ and W6QJW, ARRL Southwestern Division Director and Vice-
Director, obtained the loan of enough equipment to put the station on all bands, all modes. The L.A. Area Council pro-
vided enough operators to keep the station on the air 10 hours a day for 10 days. The Aerospace Electrical Society —
which has been very active locally in fostering scientific training among young people, in particular having donated over
a dozen Gonset Communicators for the use of Explorer posts — contributed $200 to help defray various necessary
expenses. During the 10-day period of operation, it is estimated that some 200,000 people viewed this exhibit. Over
2000 pieces of literature (from ARRL Hq.) describing amateur radio were handed out, and more than 1000 QSOs were
made. The already warm ties between Scouting and amateur radio were improved. In short, thanks to
the cooperation given enthusiastically on all sides, the exhibit was a great success.
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Noise Factors Atfecting V.HF.
| Communication

BY JAMES C. McLAUGHLIN,* W8TBZ, AND ROBERT W. HOBBS,** W8PIL

V.h.f. DXers are constantly fighting
something even tougher than QRM
— noise. The -tables in this article
will tell you what kind of noise is the
limiting factor in your particular sit-
uation. The best and worst times of
day for cosmic noise are also tabu-
lated. Add to this the information on
path attenuation and predicting
signal-to-noise ratio, and you have
must reading for every v.h.f. enthu-
siast.

by scveral factors uwot significant at h.f.

These factors include scattering-type propa-
gation, noise generated by the receiver and cos-
mic noise picked up by the antenna. This article
will discuss the noise limitations and should help
the amateur to minimize the noise in his receiving
system.

Many v.h.f. men have noticed that connecting
the antenna to a G-meter receiver increases the
noise output much more than if the same thing is
done at 2 meters or above. This means that ut 6
meters the noise coming down from the antenna
system is more than that generated in a typical
receiver; on higher frequencies, the converse is
true.

The noise coming from the antenna may be
thought of as having three components. One com-
ponent is proportional to the temperature of and
loss in the transmission line. The other two com-
ponents are both generated tar from the antenna

'VH.F. amateur radio communication is limited
[ ]

* Radio Observatory, DNept. of FEleetrical Engineering,
The Ohio State University, Columbus 1), Ohio.

*% Warner and Swasey Observatory, Case Institute of
Technology, Cleveland, Ohio.

Cosmic, Receiver and
Transmission-Line Noise —

All Out To Get Your Signal

svstem. One comes from radiation in the region
of the center of the galaxy and will be called the
galactic component. The other may be consid-
ered an average radiation from muny extrater-
restrial and upper atmosphere noise generators;
this will be called the background component.
Together, the galactic and background compo-
nents make up what is often called cosmic noise.

The galactic component is stronger than the
background component, and its source is much
more localized in space. This means that an
antenna pointing in a certain direction will be
receiving only the relatively weak background
component most of the time. However, ut some
time of day (for most heurings) the motion of the
eurth relative to the “fixed” gulaxy will cause the
stronger galactic noise source to pass through
the antenna beam. \When this occurs, the noise
is at & muximum for the day, and v.h.f. communi-
cation is at its worst. Table [ shows the time of
day when noise input to the antenna is @ maxi-
mum as a function of the month and the direction
in which the antenna is pointing.

Times are given in EST; they cun be con-
verted in the usual way for use in other time

Month .V NE £ SE

Jan. — 0330-0700 0500-0300 (630-1000
Feb. —0130-0500 0300-0600 0430-0800
Mar. - - 2330-0300  0100-0400 0230-0600
Apr. — 21300100 2300-0200 0OU3U-0400
May —— 1930-2300 2100-0000  22:30-0200
June —-—  1730-2100 1900-2200 20300000
July ~— 15830-1900 1700-2000 1830-2200
Aug. ~— 1330-1700 1500-1800 1{630-2000
Nept. ~-  1130-1500 1300-1600 1430-1800
Oet. e {)930-1300 1100-1400 1230-1600
Nov. e 0730~1100 0900-1200 1030-1400
Deec. ~-  0530-0900 0700-1000 0%30-1200

Table I—Time of Day (EST) When Cosmic Noise Is at a Maximum

Anteuna Heuding

N S I VI
1000-1400  1300-1600 1500-1900  1800- 2130
0%300-1200 1100-1400 1300-1700 1600-1930
0600-1000 0400-1200 1100-1500 1400-1730
0400-0%00  0700-1000  0900-1300 1200-1530
0200-0600 0500-0800  0700-1100 1000-1330
0000-0400 0300-0600 0500-0900 0800-1130
2200-0200 0100-0400 0300-0700 0600-04:30
2000-0000  2300-0200 0100-0500 0400-07:30

1%00-2200 2100-0000 :2300-0300 (200-0530
1600-2000 1900-2200 2100-0100 0000-0330
1400-1800 1700-2000  1900-2300 2200-0130
1200-1600 1500-1800 1700-2100 2000-2330

June 1961
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Mar. 0630-1030 1130-1530 1430-1800

Apr.  0430-0%30 0930-1330 l‘.!i‘()-—]ﬁ()u

Table II—Time of Day (EST) When Cosmic Noise Is at a Minimum

Antenna Heading

Month N NE K SE
Jan.  1030-1430 1530-1930 1%30-2200 2130-0000
Feh. 0X30-1220 1330-1730 1630-2000 19:30-2:200

1730-2000

1530-1800

May 0230-0630 0730-1130 1030-1400 1330-1600 1200-1430 1900-2145 2130-2330 2230-0200
1600-1900

June (1030-0430 0530-0930 0830-1200 1130-1400 1000-1230 1700-1945 1930-2130  2030-0000
1400-1700

July  2230-0230  0330-0730 0630-1000 0930-1200 O%00-1030 1500-1745 1730-1930  1830-:2200
1:200-1500

Aug. 2030--0030 0130-0530 0430-0800 (07301000 DEO0-0DK30 1300~1545 1530-1730 16302000
1000-1300

Sept.  1830-2230 2330-0330 0230-0600 0530-0%00 0400-0630 1100-1345 1330-1530  1430-1800
0K00-1100 -

Oct, 1630 2030 2130-0130 0030-0400 0330-0600  0200-0430 0900-(145 1130-1330 1230-1600
0600-09010)

Nov. 1430- 1530 1930-2230 2230--0200 0130-0400  0000-0230 0700-0945 0Y30-1130 1030-1400
0D400-0700

Dee.  1230-1630 1730-2130 2030-0000 2330-0200 0200-0500 0500-0745 0730-0930 0830-1200

S S W
00000300 0300-0545 0530-0730
2000-2230
[X00=-2030 0100-0345 0330-0530
2200-0100
1600-1830 2300-0145
2000-2:300
1400-1630 2100-2345
1800-2100

NW
0630-1000
0430-0300
0130-0330  0230-0600

2330-0130 0030-0400

2200-0030

zones. These times are for the United States and
will be different for places with other latitudes.
For mid-latitudes in the United States the maxi-
nium noise source never passes across the north-
ern horizon. Hence no times are given.

The background component is not really uni-
form, since there ure regions which are radiating
less than other regions. Therefore, times of the
duy when the noise is at a minimum also exist.
Table IT indicates when they are.

Both galactic and background components he-
have the sume in that their strengths fall off
rapidly with an increase in frequency. Doubling
the frequency will decreuse the cosmic noise some
5.8 times, so at 144 Me. the background has
shrunk to a small fraction of its value at 50 Me.
Tuble III gives the noise power density of the
estraterrestrial components as a function of fre-
quency. Note that the units used are watts per
c.p.¢. Multiplying these values by the bandwidth
of the receiver in c.p.s. gives the noise power
contribution in watts X 10-2L,

Table 1V gives the noise contributed by the
trunsmission line as a function of line loss. Since
line losses increase with frequency, so does this
component of noise. An average temperature of

TABLE III

Fre- Cosmic Noise Power Density
quency (102 IWatts /C.P.8.)
(Mcey  dverage  Maximum Minimum

50 34, 248. 50.

144 3.7 0.5 3.3

220 2.1 6.6 1.2

430 0.4 1.2 -
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63 degrees K. is ussumed. In winter, with a cold
transmission line, these values may be some 10
per cent. less.

Table V' converts receiver noise figure to the
units given in Tables III and IV. Using typical
vulues for noise figure and transmission-line loss
it is eusy to see that cosmie neise is the limiting
noise factor at 6 meters. At 2 meters, on the other
hand, receiver noise becomes very important as
does, in many cases, noise from the transmission
line. )

Summing the contributions from Tubles III,
1V and V will give the noise power which must be
avercome by the signal. Then with a knowledge
of the path attenuation, trunsmitter power and
receiving and transmitting antenna gains it is
possible to make a good estimate of the signal-to-
noise ratio of a circuit.

Fig. | is presented to give the amateur some
idea of the path attenuation he may encounter.

20 - I — =

130 SNe— L
140 \'\—— . e f

150 e ——

160 — ! A

170 - ~— - NS =

180 f—— |- -

ATTENUATION iN DB.

10 15 20 30 40 60 80 100 130200 300 400
PATH LENGTH IN MILES

Fig. 1-—Path attenuation as a function of the distance

between two isotropic (same field in all directions} an-

tennas 30 feet above ground and separated by smooth
ferrain. The curve shown is good for 6 and 2 meters.

QST for



TABLE IV
Transmission-Line Loss and Kquivalent
Noise Power Density at 63° F.
N.P.D.
Loss (db.) (10-2' Waits/C.P.S.)

0.1 .09
0.2 . A8
0.3 27
N.4 . .35
0.5 44
0.6 : 52
0.7 .60
0.5 B 67
0.9 ( 75
1.0 .82
2.0 1.48
3.0 2.00

Of course, many amateurs are not separated by
smooth earth, and some stations have antennas
more than 30 feet above the ground. To calculate
puth attenuation for these more general cases,
some additional reading ! will be required.

Consider two 6-meter stations that are sepa-
rated by smooth ground and have :0-foot high
antennas. The rest of the circuit specifications are
as follows:

Distance between stations 250 miles

Transmitting antenna gain 4.0 db. over dipole

Line loss 0.3 db.

Receiving antenna gain 12.1 db. over dipole
Line loss 1.0 db.

Receiver noise figure 4 db.

Receiver bandwidth 3000 e.p.s.

Transmitter power output 250 watts

TABLE V
Recetver Equivalent
Noise Figure Noise Power Density
(e1h.) (10-2 Watts /C'.P.S.)
2 : 2,34
3 3.98
4 6.05

First, find and total the noise contributions.
From Tuble [II the average cosmic noise power
density at 50 Mec. is 84 X 10~2! watts /c.p.s. The
1.0-db. receiving transmission-line loss converts
to 0.82 X 102! watts/c.p.s. with the aid of
Table 1V. Table V says that a receiver noise
figure of 4 db. is equivalent to s noise power
density of 6.05 X 10-2! watts/c.p.s. Adding these
three figures gives 90.87 X 10~2! watts/c.p.s.,
"1 Sece the October 1955 issue of the Proceedings of the | RE,
in particular, page 1488. Also, National Bureau of Stand-
ards Technical Notes No. 15, #rediction of the Cumulative
Distribution with Time of Ground Ware and T'ropospheric
Wave Transmission Loss, Part I — The Frediction Formula;
and No. 12, Transmission Loss tn Radio Propayation II.
These last are available for $1.50 and $3.00, respectively,
from the Office of Technical Services, U. S. Department of
(‘ommerce, Washington 25, D, C.
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and multiplying this times the receiver band-
width yields 2.73 X 10~ watts as the noise
power at the receiver.

Next, figure the net path attenuation from
transmitter to receiver. There are three losses
involved: path — 194 db. from Fig. 1, transmit-
ting transmission line — 0.3 db., and receiving
transmission line — 1.0 db. The gains are those
of the transmitting antenna + 9.0 4+ 2.2 (2.2 db.
is the gain of a dipole over an isotropic radiator)
db., and the receiving antenna + 12.1 + 2.2 db.
Adding up the losses and the gains and subtract-
ing the gains from the losses gives u net path
attenuation of 169.8 db.

Now the transmitter output power must be
reduced by the path attenuation to get the signal
power at the receiver.

Solving,
Path atten. (db.) =
Transmitter Power Output

10 lo -
g10 Signal Power at Recciver

gives 2.61 X 10715 watts as the signal power ut
the receiver. The signal-to-noise ratio equals this
figure divided by the noise power at the receiver.
Therefore,

2.61 X 1015

S.N.R. = Tnin.00
2.73 X 10716

= 9.56 = 9.8 db.

A major portion of the information given in
this paper was derived from Celestial Radio
Radiation by Drs. J. D). Kraus and H. €. Ko,
published by the Radio Observatory, Dept. of
Electrical Ingineering, Ohio State University.
This work was done while the authors were re-
search assistants at the National Radio As-
tronomy Observatory.? The authors wish to
express their appreciuation for the encouragement
of Dr. John W, Findlay, Chairman of the Re-
search Equipment Development Department and
Assistant to the Director at the National Radio
Astronomy Observatory. mEF—]

2 Operated by the Associated Universities, Inc.. unlder
contract with the National Science Foundation.

‘- Stravsis

During June the Third Army MARS truining
program (Fridays at 1900 EST, 0000 (MT,
5850 ke.) will be devoted to radiotcletype.

WA2GWF suggests that those hams who put
on too much weight emptying beer cans for a
beer-can vertical will be glad to know that
Metrecul cans also work fine.

Congratulations to Richard S. Morse, W1AFZ,
who was recently nominated by President Ken-
nedy to be Assistant Secretary of the Army for
Research and Development.

A new magazine is on the market-— TVI/
(TV International — world-wide TV news.)

17



The HBR-16 with an Eddystone Dial

BY ALEX STEWART, ex-4HP *
(With an assist from W6TC)

The substitution of a different tuning
dial may seem like a simple thing to
do in almost any constructional proj-
ect. It isn't quite so easy, though,
when an Eddystone dial is to be fitted
to the HBR-16 — not, that is, if the
original receiver size and perform-
ance are to be maintained. Here’s a
scheme used by the author with the
advice of WETC.

forty years, I renewed my subscription to

QST, just to sec what was going on in this
former hobby of mine. That did it—1 wus
hooked again.

What a mysterious world I found myself re-
entering. The old galena crystal had not only
given way to a quartz of a different kind, but
receivers had shrunk from table-top size down
to wee boxes crammed with all sorts of esoteric
componentry. (ione were those helpful hints on
the best kind of oil to use to keep that old 1-kw.
condenser from blowing its stack of reclaimed
glass photographic plates, or how to mold and
cast your own rotary spark gap. Instead, I found
myself reading about communications receivers
using single conversion, double conversion, and
even triple conversion. Notch filters, @ multi-
pliers, and something called “s.s.b.” were among
other strange items to compound my confusion.
Things had surely changed since I last whiffed a
shackful of pure ozone.

With 90 per cent of my old hobby now away
over my head, I realized I'd have to start over
20 Croton I)rive, Alexandria, Va.

!BOUT two years ago, after an interval of some

from scratch. And being the type of person who
learns most cusily by doing, I decided to build a
communications receiver.

Admittedly, rushing pell-mell into any such
seemingly difficult task did at first glance scem
to be rather ridiculous. But, in a back issue of
QST 1 had run across un article describing the
construction of a receiver which the author
claimed to be not only very much worth while,
but well within the construction capabilities of
most, any Tom, Dick and Harry as well — the
“HBR-16 Communications Receiver,” described
in the October, 1959 issue of QST.! This was for
me.

Meanwhile, an advertisement for the new
Fddystone dial had caught my eye, so I screwed
up enough courage to write to the creator of the
HBR-16, Ted Crosby, W6TC, und casuully in-
quired if it might be possible to incorporute the
Eddystone dial into his receiver.

How naive can you get? Little did I realize how
complicated (for mej this seemingly simple ultera-
tion could actually be. Ted’s reply gave me a fast
run down on several methods already used by
others who had substituted the Eddystone dial,
and he carefully detuiled for me his objections to
each. He further stated that if some way could
be found to keep the front-end leads as short and
rigid as in the original version of the HBR-16, the
Eddystone dial would be a worthwhile improve-
ment.

Several letters and several false starts later,
Ted finally came up with what seemed to he the
answer — a completely new subchassis-mounted
front end which would include ull of the com-
ponents and wiring of that portion of the receiver
between the L) antenna coil and the first~-mixer

! Crosby, “The 1IBR-16 Communications Receiver,'
QST, October, 1959,

The drive shaft of the Eddystone dial is high up on the
assembly, so the tuning capacitor can no longer sit on the
chassis as in the original HBR-16. To make the dial and
capacitor line up, the receiver front end is separately
mounted on the subchassis shown at the
right in this rear view.
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scction of the 1600-ke. transformer, 7';. Not only
would such a modification solve the mechanical
problems but it. would at the sume time provide
even shorter leads and better front-end isolation
than had been possible in the original SCN dial
design. On paper, that is. The practical applica-
tion of the idea still remained to be uccomplished.

My cut-and-try efforts toward the completion
of the receiver were strung out over a period of
about six months, accompanied by a continuous
How of good, solid advice from Ted at every step.
I now wonder how he found the time for it, as I
have since learned that he was at the same time
receiving und answering literally hundreds of
letters from other interested parties.

The Eddystone Dial

Before proceeding. further it should be made
clear that the contemplated modifications were
to be tailored to the original small Wyco cabinet.
(Quite a sizeuble order, since the dial has an over-
all height of 534 inches between the upper edge of
its escutcheon and the lower rim of its tiywheel.
Some way had to be found to fit this 534 inches of
dial between the Hange which runs across the top
front edge of the cabinet, and the upper surface
of the main chassis. In the original HBR-16
design only five inches of verticul panel space is
available. In my own receiver, the first half inch
of additional space was achieved by dropping the
main chassis down onto the Hoor of the cabinct
while the remaining one-quarter inch was sceured
by filing that much off the cabinet Hange.

A Dbetter way of doing it has since been worked
out, and is recommended. The dial escutcheon
should be mounted so that its upper and left-hand
edges are one-half inch in from the corresponding
two edges of the panel. A slot 21f inches long by
34 inch wide should be ent in the main chassis
directly underneath the final location of the fly-
wheel. The flywheel turns in this cutout, protrud-
ing about !4 inch below the under side of the
main chassis. This extra space between escutch-
con and the two edges of the panel also makes a
decided improvement in the external appearance
of the receiver.

As a preliminary, install all of the chassis-
mounted parts with the panel off. The hex nuts
that sceure the punel-operated controls to the
chussis proper also serve as spacers when the
panel is finally attached. A sccond set of identical
hex nuts is used for fastening the panel to the
chassis. The resultunt space between the main
chassis and the panel accommodates the half-
fnch flange which extends across the lower front
edge of the Wyco cabinet. When inserting the
receiver in the eabinet, u slight tilt of the entire
assembly to swing the top of the panel forward
will keep the upper portion of the Eddystone dial
assembly clear while the lower cabinet tHange
goes in the “‘slot.” As a precaution against bind-
ing between the chassis und the cubinct flanges
when the forward tilt is attempted, file about
24 inch off both side Hanges for a distunce of
four inches from the bottom end. A similar $g-
inch slot in the upper 1'4-inch section of the
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left-hand front ttange will provide additional
clearance for the plastic drive wheel for the dial
pointer.

The Front-End Subchassis

A 2 X 5 X 7-inch chassis is used as a subchassis
for the front end. For best mechanical stability o
steel chassis is to be preferred. Study of the uc-
companying photographs will give the builder «
close-enough approximation of the proper parts
placement. The subchassis is attuched to the
main chassis by four 6-32 spade bolts and nuts.
Making the four main-chassis holes for thesc
spade bolts slightly oversize will give some leewuy
in mounting — sowmetimes of great help when ut-
tempting to align the untenna trimmer and 1461-
BS capacitor shafts in final assembly. The sub-
chassir rhould ¢nd up mounted 3¢ inch from the
left-hand edge and 134 inches from the front edge
of the main chassis. The original three-stud
mounting arrangement for the 1461-BS is used,
but in this case this capacitor ends up about Lf
inch above the top surface corner of the sub-
chassis. The antenna trimmer, Cyy, is mounted in
the left-hand corner of the subchassis, giving
practically a no-lead connection to the /L coil
socket. The relatively small space avuilable makes
the Hummarlund MAPC-15B a “must.”

The no-lead connection plus the fact that the
MAPC-type variable has no metal frame {which
ulways adds some stray eapacitance ) explaius why
it is possible to use one more turn of wire in the
secondary winding of the six-meter Ly coil for this
receiver than in the original SCN dial model.

The shicld between the plug-in coils and the
1461-BS should be 14 inch from both coils and
capacitor. Closer placement tends to lower the
(s of the coils und increases the minimum c¢a-
pacitance.

The simnall shield between the tirst oscillator
and first mixer, visible in the underside view, is
not essential and should be eliminated.

The 1461-BS should be mouunted so its shaft
will be 534 inches from the left-hand edge of the
panel. So mounted, it will line up with the drive
shaft of the Eddystone dial, provided the diul
has been panel mounted as previously deseribed.

As the tuning ratio of the Kddystone dial is

R.F, I.F. LR
I IMEG.
1 MEG.
05 .25
FAST sLow

$-METER

Fig. 1—Suggested modification of the HBR-16 a.v.c.
circuit. The 3-position rotary switch selects either fast or
slow a.v.c. or "off" {a.v.c. line grounded). Capacitors in the
a.v.c. circuit can be tubular paper, 200-volt
rating; capacitances are in uf.
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r.f. stage (}'2) now connected to this “ maximum”’
line rather than to the “partial” line as in the
original circuit. With the partial line eliminated,
a single one-megohm L4-watt load resistor will
suffice for the a.v.c. diode, Vyos.

To obtain proper h.f.0. injcction in the 6BES
roduct detector, I found it necessary to use a
~ppf. silver-mica padder in parallel with the
tire 012-M5 b.f.o0. coil. Some time ago it was
di-finitely determined that this coil could not be
d¥pended upon to tune down to the required 100
kd unless 75 to 100 upf. of additional padder was
usqd. Despite the thorough shielding of the b.f.o.
thdre is some slight leakage, and harmonies can
get¥nto and beat with the sccond oscillator. Thus
at cgrtain settings of the b.f.o. trimmer there is a
heterodyne, which many builders have er-
:qusly assumed to be the proper b.f.o. injec-
nder these conditions the product deteetor
ly a poor imitation of its optimum per-
forma \ce, overloading on ull but the weakest
signalsy Also, as a precaution against possible
parasiths in the h.f.o., insert. & 56-ohm Lo-watt
resistor§n the 6BH6 grid lead, as shown in Fig. 2.
Parasitigs ure quite likely to occur unless this
preeauti n1s taken.

An additional 10-upf. N750 capacitor between
Pinsg 2 angd 4 of the L3 coil socket will tend to
counteracy the frequency drift in the first oscilla-
tor chassisywiring, this drift being common to all
bands. Thd additional capacitance may or may
not call for§a chunge in the size of the N750 ca-
pacitor usedyin the L coils proper. Try it and sce.

One of th§ bonuses of the front-end modifica-
The bottom of the subchassis is accessible through a cutout  tion describedl here is the successful use of the
in the main chassis. The general layout of the r.f., mixer  r.oniver “hadefooted” on six meters. Six-meter
nd oscillator stages is the same as in the original receiver. coil data are b iven in the accompanying chart.
No band-set c4pacitors are used in the Ly und Lg
110W, the vernier capacitor in the first-oscillator  coils: instead, §iese coils are tuned to resonance
circut\no longer is nceded and has been elimi- by adjusting tde secondary turns spacing. The
nated. X sceondary indudtance of these coils will be too

The 330-ke. calibration-oscillator tube and  [arge for use in original model of the receiver,
crystal sock&s are mounted on the main chassis . nd one turn less§is suggested if the coils are to be
in the spacc Mgtween the subchassis und panel.  go used. The 1'4%urn position of the tap, as well
Place the tube™wpd crystal sockets as close to- a5 the over-all lenkth of the secondary, will apply
wether as possible, %@ be certain they do not inter-  jn either case.
fere with the shafts Wr (1 and the 1461-BS. The six-meter L. *oil can be used in any HBR-
16 receiver. It is de$igned so that the first oscilla-

Some Additio aI Comments

Starting with the sccond\mixer half of T and
its associated 100-zuf. APC c¥gacitor, the balance
of the main-chassis parts ubg laid out and
mounted exactly as in the origin, receiver.

T'he new front end necessitated solye rearrange-
ment of the pancl-mounted controls. Wused a ro-
tary off-on switch for the calibration scillator
and mounted it in the position formerly o8 wupicd
by the antenna trimmer. The former calibra§jon-
oscillator switch position was used for a rotagy
fust-slow a.v.c. control, with the a.v.c. off-of
switch being separately mounted. Subsequent
builders might well combine these functions by
using u single three-position rotary switch as
shown in Fig. 1. This calls for some further ex-
planation: In the interests of improved a.v.c.
control, unly one u.v.c. line is now used, with the
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Fig. 2—56-ohm parasitic suppressor inserted in the grid
lead {No. 1 Pin) of the 6BHé b.f.o. tube.

tor covers approximatcly 24.2 to 25.7 Mec. on its
fundamental frequency, with its second-harmonic
of 48.4 to 51.4 Me. providing the necessary 1600-
ke. i.f. differcnce over the 50- to 53-Me. portion
of the band.

The 6th harmouic of a crystal on approximately
8400 ke., when used in the receiver’s calibration
oscillator, provides a husky signal for alignment
purposes over the lowest portion of the band,
where most of the six-meter activity exists.

Conclusion

The Kddystone dial version of the reeeciver is
somewhat more involved mechanically than is the
original SCN dial model. Some builders will find
the additional mounting holes and large cutout
for this dial a considerable chore. 1 used socket
punches to make several strategically located
openings in the area to be cut out, and completed
a rough-edged hole with a hacksaw. Final smooth-
ing of the edges was done with a file. To protect
the surface finish of the panel during the more
hectic portions of the procedure, use a wooden
elamp with a felt liner during the hacking and
cutting. The final touches can be given while
holding the panel in your lap. Expect a few blis-
ters before the receiver finally is completed!

The more technical portions of this manuseript
were ‘“‘ghost written,” und I hardly think it nee-
essary to identify the “ghost.” T mention this
because I feel it important that vou go to the

Six-Meter Coil Data
(Eddystone dial model)

All coils wound with enameled wire. The L1 and
fiz coils are wound on I-inch (outside diameteri
5-pin plug-in forms (Millen 45005); while the L3
coil is wound on the original 1}4-inch outside-
diameter 5-pin form (Amphenol 24-5P). The “ A"
voils’ secondary turns should be spaced to the length
specified, while the “B" coils are close-wound. The
“A’ and * B" eoils are wound in the same direction.

No APC “band-set’’ capacitor is used in the Lia
or Laa coils. Instead, they are trimmed by adjusting
the secoudary turn spacing. Taps are counted from
the cold ends of the coils.

[1a —4Y% turns No.

Lis—3% twurns No.

22 enam., length 134
inch, tapped at 1Y4
turns,

26 enam., spaced !4
inch from Lia.

l2a — 5% turns No.
29 enam., length 14
inches, tapped at 114
turns.

L2y — 474 turns No.
26 enam., spaced 3
inch from Loa.

lisa— 2% turns No.
29 enam., length 34
inch, tapped at 24

Ly — H%7% turns No.
26 enam., spaced 14
inch from Laa.

turns.

('a — 50-ppf. air padder.

(4 — H-ppf. N750 ceramic in parallel with 33-paf.
silver mieca.

proper party with questions of a technical nature.
Drawn-to-scale blueprints of the Eddystone diul
version of the receiver, as well as 8 X 10 glossy
photographs, will be availuble from me. A
stamped envelope will bring further details. All
of the additional information mentioned in the
October 1959 article still is available ulso; the
“hints and kinks”' and large schematic serve for
both versions of the receiver. A stamped envelope
to Ted will bring you the dope on these items.
Happy landing! [@EF=

HBR-IG Product Detector Circuit

FIG. 3 on page 37 of the December 1960 issue
did not show one change that had been ree-
ommended earlier by W6TC. This was the sub-
stitution of a new i.f. filter arrangement for the
original RC filter. Also, some additional changes

in values will improve the 6BE6’s ability to
handle large signals. All these are shown in the
accompanying circuit, Fig. 1. Concerning the

later revisions, W6TC writes, ‘“The tube is no
{Continued on paye 134)

Fig. 1—Revised 6BE6 product detector
circuit. Decimat values of capacitance are
in uf., others are in uuf. Resistors are half &

watt except as indicated.
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TO B.FO. (C9)

B+ PIN 3,
ACCESSORY
SOCKET
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Naval Reserve Communications Divisions

relationship between the Navy and ama-
Lteur radio has been mutually rewarding for
many years. Amateurs have scrved the Navy
well whenever called upon, and the Navy has in
turn done much to strengthen the position of
radio amateurs in this country. A Naval Reserve
activity which existed prior to World War II and
which did much to supply a reservoir of trained
operators was the Naval Communications Re-
serve, and many a World War II Reserve com-
municator was a graduate of this system. It was
voluntary, and it provided both communications
and military training to many a ham. Its passing
after World War II was mourned by many an old-
time communicator, but now there is a new Re-
serve activity which should do much to fill the gap.

‘I'he Navy has authorized the organization of a
number of Naval Reserve Communications Divi-
sions, and seven of these have alrecady bheen
formed. These divisions seck as their primary ob-
jective to improve the readiness and the qualifica-
tions of attached personnel for active duty with
Naval Communications Shore Activities. What
this means is that the Navy is looking for communi-
eators or would-be communicators who already are
or will be members of the Naval Reserve. These
people will train regularly to improve their skills
a3 Naval Communicators.

Who can join one of these divisions? Only those
who can join the Naval Reserve and accept Type
A mobilization orders. Those reservists who hold
Tvpe A mobilization orders are the ones who
know ahead of time what their duty station will
be in case of national emergency. That is, should
the President of the United States declare xu
state of national cmergency, rescrvists with Type

A mobilization orders would proceed immediately
to a previously assigned station. In the case of
members of 1 Naval Reserve Communications
Division, this duty station would be some Naval
Shore Communications activity.

Aside from the educational and training us-
pects, a member of a Naval Reserve Communica-
tions Division usually performs his active duty for
training at the naval communications shore ac-
tivity where he may be assigned in the event of
mobilization. This enables him to be entirely fa-
miliar with the equipment and the facilitics at
the station where he would serve in the event of a
national emergency.

Hams are playing an important role in this new
Naval Reserve Communications Divisions. As
an example, the Division which trains at the U.S.
Naval Reserve Training Center in Brooklyn,
N.Y., has W2KGO as commanding officer,
W2MY as clectronies officer, and W2SKIL as
electronics instructor. Members of the (ivision
include WA2NWJ, WRV2NZQ, und WV2NZR,
while other members of the division are being en-
couraged to obtain their ham tickets.

The fellow with an amateur license may be
able to qualify for special recruiting consideration,
since there are two programs by which he may
obtain a higher pay grade than can the applicant
without a ham ticket.

If you are intcrested in the operational or tech-
nical aspeets of Naval Communications, you may
obtain further information by contacting the
Naval Reserve Liaison scction of the Office of
Naval Communications. Address your inquiry to
Chict of Naval Operation (Op-942N). Rm. 5E789,
the Pentagon, Washington 25, D.C. asT—]

S Stravys %

One rainy day WANJF (a Reserve commander)
was operating his mobile while driving around
the Norfolk Naval Air Station, when he noticed
4 full-dress inspection being held by one of the
commands. WANJTF commented to the fellow he
was working that he sure was glad he didn't be-
long to an outfit that held full-dress inspections
in the rain. When he got to his office on the base,
he had a phone call from W4RVW, a chief petty
ofticer in the inspeetion command. The chief said
that W4NJF’s mobile transmissions had gotten
into the p.a. system and that the inspecting cup-
tain had heard every word, realized then that it
was raining hard, and had promptly sccured the
inspection. Now, every time that outfit is having
an inspection, the c.o. culls up W4NJF and asks
him not to transmit while passing his bnilding.
("Spose W4NJF will ever make captain?)

Phil, K2RCG, aund Phyl, W2RLU, will be mar-
ried on June 3. They have several things in com-
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mon —— similar first names, same hobbies (ham
radio), both have first-class phone tickets, and
both are physics majors at Columbia University.

Speak Hungarian? Contact W2RIR, who has
told us about the Hungarian Net. This net op-
erates ou all bands and specializes in Hungarian-
language conversations.

Ever hear the story about the two hams who
went out looking for a good Field-Day site?
They tramped up hill and down hill through the
wilderness ull day long, and became thoroughly
lost. Finally they stopped and studied their topo
maps long and earnestly, and then scanned the
horizon. At last one of them decided he had the
answer. With his map in vne hand, he pointed
out across the hills toward the north and said to
his companion, “There, do you sce thut high
mountain over there? Well, according to the
map, we're right on top of it.”

QST for



Low-Pass Filter for 6-MWeter Operation

Effective Network Offering Benefit in Both Transmitting
and Receiving

The low-pass filter is enclosed in an aluminum box meas-
uring 2% inches square and 5 inches long. The 'terminal
on top is for the ground connection. The hole in the side

provides daccess to the trimmer capacitor, Cs.

BY JOHN R. LANGE,* K9QARA

fuced with several problems relating to

television. The fundamental of his trans-
mitter carrier may overload stages in neighboring
TV receivers tuned to Chuunnel 2. Various har-
mouics of lower frequencies in the oscillator or
multiplier stages of his transmitter may fall in
one or more of the v.h.f. TV channels. A third
difficulty may come up if the ham station hap-
pens to he locuted not, far from a Channel 2
transmitter. In such a situation, the ham may
find the 6-meter band cluttered with svne buzzes
and distorted sound.

Solving the TV receiver overload problem is,
of course, 1 matter of inducing the TV viewer to
install a 300-ohm high-pass filter in his TV
receiver, A low-pass filter in the feed line of the
6-meter antenna is not only useful in suppressing
harmonic output from the transmitter, but is
also very effective in suppressing (Channel 2
syné huzzes. Before installing the filter to I
described, these buzzes were hothersome as far
down ax 49 Me. un -the author's ti-meter con-
verter.

Values for the low-pass filter whose diagram
appears in Fig. | were worked out using the
m-derived and constant-k vyguations from the
ARRL Handbool. The characteristics are shown
""%1703 North Karlov Ave., Chicago 39, Illinois.

! HAM operating in the 6-meter band may be

510 — 67 MC.
7501-66.15 MC.

The filter deseribed in this article not
only does a good job in suppressing TVI
from harmonics generated in the low-
frequency stages of a 50-Mec. exciter, but
it will also eliminate spurious signals
from a near-by Channel 2 transmitter
which often clutter up the band on a
6-meter receiver. It is equally effective
in suppressing harmonics from trans-
miltlers operating on any of the lower-
frequency bands.

in Fig. 2. ‘The filter was designed with n entoff
frequeney at 53 Me. and a frequency of infinite
attenuation at 55.25 Me., which is the Channel
2 picture-currier frequency.

The filter passes signals up to 51 Me. with only
abont a 0.3- to 0.5-db. loss, and attenuates the
Channel 2 picture carrier, and other signals on
Chaunel 2 and above, up to over 30 db. lnsertion
of the filter in the transmission line ut K9ARA
caused negligible change in the vs.w.r. and a
v.s.w.r. of less than 1.5 was obtained up to 51
Me. Both 51- and 75-ohm models have heen
built and used.

Construction

The material cost of the filter is approximately

127 MC. 67 MC.
130 MC. | 66.75 MC.
L3 1 Lg
LYY YL
HC4 | : Ja
| Cs | Cr
EZ4l

f
| Tee
I
|

Fig. 1 —Circuit of the 6-meter low-pass filter. See text referring to resonant frequencies. See table on following page for
values of inductance and capacitance, For transmitter inputs of 20 watts or less, 600-volt 2-per-cent zero-temperature-
coefficient ceramic capacitors (Centralab type TCZ) are suitable for all fixed capacitors; for higher power 6000-volt
disk capacitors (Centralab DD60), Sprague 60GA, Erie HD6 or similar) should be used. Cs is a 45-upuf. negative-tempera-
ture-coefficient ceramic trimmer (Centralab 822BN), Ji and J2 are chassis-mounting coax receptacles (SO-239).
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0.3 DB
50 MC. 51MC. L
Y . e on e 2w -
| t T
3-4 DB.
53 Mc. #-L
OVER 2508,

55.25 MC.

Fig. 2—Frequency characteristic of the filter circuit shown
in Fig. 1.

$5.00, with the case and connecctors heing the
most expensive items. For transmitters of over
20 watts input, 6000-volt 20-per-cent disk ceramic
capacitors were used with no difficulties. One
filter was used successfully with a 300-watt-
input transmitter on 6 meters. The filter, of
course, c¢an be used also ou the lower-frequency
hands.

The photos show the construction in a 5 X
217 X 21{-inch Minibox. The coils are supported
by the coux connectors and by the short capacitor
leads, one of which is soldered to a ground lug.
The only stand-off insulators used were. the two
vertical, single-lug terminal strips which support
the trimmer capacitor and its parallel coil and
ftixed capacitor. For high powers, ceramic stand-
offs will prevent possible insulation breakdown.
Leads should be centered in the middle of the
holes through the shiclds and excess solder resin
cleaned from eapacitor bodies and stand-off
insulators.

A 10-32 screw was put on the side of the filter
case to atfach a suitable ground wire. A !4-inch-
diameter hole wus drilled in the case to admit
the tuning tool for a final adjustment with the
cover on.

Adjustment

Before the scctions are connceted together
permanently, the coils are preadjusted individu-
ally with a g.d.o. to resonate at the frequencies
indicated with associated cipacitors as follows:
I13-C1; Lp-Cla-C'y: L3-C3-Cg: L4+-C7. Note that 3
is common to both the Lo und Lj circuits. Cy is
not connected at this juncture. Coil turns are
spread apart or squeezed closer together in ad-
justing to the resonant frequencies indicated in
Fig. 1, which are not too critical. The sections

'

arc then all connected together, (s is added and
the final filter adjustment is made with this trim-
mer capacitor.

Proper operation of the filter requires that the
trimmer capacitor (‘5 adjust the Irequency of
maximum attenuation to 55.256 Me. This can be
done by using a signal from a Channel 2 TV sta~
tion, a converter capable of tuning to 55.25
Me., and a general-coverage receiver equipped
with an S meter. For the usual converter with
20-meter (14-18 Me.) i.f. output, the receiver
would be tuned to 19.25 Me. The trimmer ca-
pacitor, ‘s, i then adjusted for a minimum
S-meter reading on the TV signal. A definite
null shouid be tuned through with the capacitor.
If the null occurs with & maximum or minimum
capacitor setting, the turns of Lz can be spread
out or squeezed closer together.

Capacitance (uuf.) and Inductance
(uh.) Values for the 6-Meter Low-
Pass Filter

50 ohmns 73 ohms

'y, C3y Cr 68 47
'y 82 56
(a7 100 68
g 75 745
s 39 25
Ly, La 0.0825 0.121
Ly 0.3 0.441
L 0.0622 0.0915

Coil Dimensions (All No. 16 Wire)

Li(ph.)  Lurns 1.D.  Turns Spacing
0.441 7 14 inch t+46 inch
0.3 5 14 inch Lig inch
0.121 4 3¢ inch % inch
0.0915 4 iy inch 1 turn
0.0825 4 Ly inch Y46 inch
.0622 3 346 inch | turn

The author used the sweep setup shown in
Fig. 3A for checking filters. An accurately-culi-
brated 55.25-Mec. marker ir loosely coupled to the
erystal-diode r.f. probe shown in B. The maxi-
mum-attenuation notch was adjusted to 55.25
Me. by means of the trimmer capacitor in the
filter. Incorrect setting of the trimmer will
attenuate b-meter sigpals around 51 Me., or
will reduce the attenuation characteristics of the
tilter on Channel 2.

Connections between the
various sections of the filter
‘ are made through %s-inch
| clearance holes cut in the
centers of the shielding
partitions.
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GEﬁISRNG'(_)R :rJl 500 ;CIRZ I Tthcops
SWEEP 55.25MC- o : } q| _[_ vﬁ; —>
GENERATOR @ : 57’°’l 100K 470 : ,J.,
HOR. R.F. ot CRy I !
? . g nga| ,
L

(A)

Fig. 3—(A) Setup for checking filter response. (B) Circuit of the diode r.f. probe. Capacitances are in uuf. and capacitors
are disk or tubular ceramic. Resistances are in ohms and resistors /2 watt. CRi and CR; are 1N67A, 1N34A, 1N56A
or similar. J1 is a coax receptacle. Input resistance value should match coax line which should be 50 or 75 ohms, depend-
ing upon filter design impedance. The signal generator is coupled to the probe by looping the end of the generator
output wire around the probe input resistor. The trimmer capacitor in the filter should be
adjusted for minimum response at 55.25 Mc.

Precautions

The filter can be placed just outside the coaxial
antenna relay if both converter overloading aund
transmitter harmonics are a problem, or it can
be placed in the line close to the transmitter if
only transmitter-harmonic reduction is needed.

The v.s.w.r. of the sutenua, transmission line,
transmit-receive switeh, and connecting cables
to the transmitter should be measured with and
without the filter, using a v.s.w.r. bridge. With-
out the filter, the v.s.w.r. should he less than 2,
and preferably less than 1.5, to avoid excessive
filter losses or possible damage to the filter com-
ponents at high powers. Readjusting the an-
tenna match, eliminating cable splices and odd
types of interconnecting cable will minimize the
v.s.w.r. that the filter and transmitter will sce.

If the v.s.w.r. is higher after the filter is in-

serted, reduce the transmission-line length one
or two feet at u time, noting the length at which
1 minimum v.s.w.r. is obtained, and recording
the inches of line removed. If the cable is cut
too short by accident, the next optimum length
will be half cable wavelength toward the antenna
from the missed point (77 inches for a frequency
of 50.5 Me.). Another optimum point will be
77 inches back and this difference could be made
up by increasing the length of the line scction
connecting the transmitter to coaxial relay. A
change in the apparent v.s.w.r. when the filter is
inserted may indicate that the transmitter has
high harmonic output and the filter is just doing

ita job.! [asr=]

' This may also he a result of parallel transmission-line
current as discussed in the ARRL Antenna Book. — lid,

o New dppa/zatua,

Bayroy Coaxial Relay

rpEE Bayrov coaxial relay, manpufactured by

Bay-Roy Electronies, Inc., Cleveland 30, Ohio,
should be of special interest to those who would
like to switch antennas remotely. This usually in-
volves mounting the relay near the antennas, out
in the weather. The Bayroy relay is weatherproof
and can therefore be mounted in any convenient
spot — even on the antenna mast or tower. The
relay is enclosed in a gold anodized drawn alumi-
num case with the coaxial connectors mounted on
the box lid. A rubber gasket is used between the
cover and box to insure u weuther-tight seal.
Counections to the relay coil and auxiliary relay
contacts are brought out to a power connector;
the mate to this connector is furnished with the
relay. ‘The auxiliary contacts ean be used to op-
erate signal-light circuitry for indication of which
antenna is in use. If the relay is used as transmit-
receive switch, the auxiliary contacts ean be used
for receiver muting purposes. The relay is rated to
handle 1000 watts, any mode. Even at 220 Me. it
has a very low insertion loss and v.s.w.r. Several
models are available, runging from the one shown
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in the photograph, which is the 115-volt a.c.
model, to a &-volt d.c., und 12-volt d.c. model.
The mounting base plate is 234 inches by 414
inches and has mounting holes spaced so that a
standard 134-inch U bolt can be used to attach
the relay to a cylindrical mast or to one leg of an

antenny tower.

—H. L. C.
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o Beginner and VNovice —

Construction Techniques

Some Tips for the Novice on Building Geaxr

BY LEWIS G. McCOY,* WIICP

problem of whether to buy ready-built radio

wear or build his own. If the beginner is anx-
ious to learn something about the technical side of
rudio, there is no better upproach than by build-
ing cquipment and learning how it works. In
this article the right and wrong ways of con-
struction will be discussed with the end view of
showing the Novice how to build a piece of equip-
ment and have it work the way it should.

What Tools Do You Need?

Nuturally, if you plan on doing your own con-
struction work, there are certain tools you'll
need. The basic tools required are listed in Table
I. With these tools vou should be able to do all
the cutting and drilling reyuired to prepare u

THE newcomer to ham radio is fuced with the

# Tochnical Assistant, QST.

[

chassis for wiring. You'll note that no particular
type of soldering iron is specified in the table. If
vou are only going to do un occasional job, u sol-
dering gun might be vour best bet. A soldering
gun must be turned on for each soldering opera-
tion, but it only tukes secconds to reach soldering
temperature. Some amateurs prefer a constant-
heat-type iron. If you prefer the constant-heut
type, get one with a 60-watt rating and a !y-inch
tip. Also, this type is lighter and easier to handle.

You can get by with an adjustable hole cutter
for making socket holes, but socket punches do
a4 neater and quicker job. Three are required,
one each for 7- and Y-pin miniature, and another
for octal sockets. For cutting large holes, such us
for transformers, the nibbler tool is very handy.

Don’t ubuse your tools by using them for
jobs they were not intended for. A little time and

Here are some of the tools mentioned in the text. The tool between the knife and screwdriver is a soldering aid, which
has a probe at one end and a fork at the other. This is a handy gadget for feeding wires through terminals and for use
in other soldering operations. The tool at the upper left next to the hammer is a nibbler tool.
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effort keeping drills sharpened and oiled will keep
the tools in good shape. An oil stone can be used
to touch up the cutting edges of drills. 1f the cut-
ting edges of tools get too dull to be touched up
with a stone, then they should be sharpened on a
grinding wheel. If you use a grinding wheel to
sharpen drills, keep the same cutting angles on
the face of the drill. If you can afford one, an elec-
tric drill is a real work saver and there are many
different types of attachments available that will
male your work easier.

How to Lay Out a Chassis

If vou are going to build a picce of gear from an
article, it. is always best to follow the layout of the
unit described as closely as possible. In many
cases the writer of the article will state that the
layout isn't critical, but this usually means the
general layout should be followed, even though an
exact duplicate isn’t necessary. Don’t just grab a
drill and start drilling holes — give a little time
and thought to the arrangement of the compo-
nents. Incidentally, aluminum chassis should be
used wherever possible as aluminum is much
easier to work with than steel. However, for heavy
power supplies, steel chassis will provide greater
support.

When you buy the chassis you’ll find that it is
covered with paper. Leave the paper on the chas-
sis, since it will protect the top from unnecessary
scrateches when doing your layout. All the com-
ponents that are to be mounted on the top of the
chassis should be assembled and arranged on the
top for. the best layout. Be sure that parts below
deck don’t interfere with the top-mounted com-
ponents. If the unit is to fit inside a cabinet, allow
enough room around the parts to clear the cubinet
sides when placed inside.

In laying out the components, make the electri-
cal circuit follow a logical sequence. In other
words, if you have a transmitter of three stages,
oscillator-buffer-amplifier, you wouldn’t put the
oscillator on one side, the amplifier in the middle,
and the buffer on the fur side. Also, when mount-
ing tube sockets, give some thought to the pin
arrangement. Wherever possible, the plate con-
nections of one stage should face the grid con-
nections of the next stage. As a general rule, any
coil should be mounted at least its own diameter
away from surrounding metal, panels or chassis
sides. This is particularly necessary if a stecl
chassis is used. If the coils are mounted too close
to the metal, the @ of the coil is degraded.

After you've decided on 4 component arrange-
ment, you are ready to mark the chassis for drill-
ing of holes. You'll find a squarc and straightedge
handy for this purpose. Leave the paper on the
chassis top and mark off the hole arrangement
with a pencil. Wherever a hole is to be drilled,
use the center punch and hammer to mark the
spot. The center punch will make an indentation
in the chassis which will keep your drill from wan-
dering when you drill the hole. After all the holes
are drilled, you can remove the paper.

Next, remove all burrs from around the holes.
For small holes you can uscd « larger size drill to
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remove the burrs. With larger holes, either a
knife or a cold chisel will do the job. If vou are
not fussy about the appearance of the completed
unit, you can now mount the components. How-
ever, a much neater and cleaner picce of gear
will result if the chassis is first prepared properly.
There are two methods of preparing aluminum so
that the finished product has a smooth sheen.
The chassis can be buffed down with steel wool,
washed to remove oil, and then sprayed with a
clear acrylic spray. The sprayved chassis will resist
finger marks and dirt when you handle the unit.
The other method consists of preparing a lye bath
with ordinary household lye. The lye should be
mixed in an enameled container such as a dishpan
or baby’s bathtub (remove any dishes or babies,
first.) Use about 4 to 14 ean of lye to each gallon
of water and be careful not to get the solution on
yvour hands or clothes. The aluminum chassis is
then immersed in the lye bath for Y4 to 2 hours,
depending on how strong a solution you have. It
is a good idea to use a test piece of aluminum first.
When the chassis is covered, you’ll notice the
solution will bubble, so ventilation should be pro-
vided to permit the gencrated gas to escape. After
the chassis has been in the solution long enough,
remove and wash it clean with cold water. A paint
brush wet with water can be used to remove the

Table I
Novice Tool Kit

Long-nosed pliers, 6-inch.

Diagonal cutting pliers, 5-inch.

Serewdriver, 6- to 7-inch, !y-inch blade.

Serewdriver, 4- to 5-inch, l4-inch blade.

Hand drill, {{-inch chuck.

Metal working drills, 84- and 14-inch, and
Nos. 18, 28, and 33.

slip-joint, phers, 6-inch.

Large coarse files, one flat, 12-inch, one
rattail, 34-inch diameter.
Small hles, one flat, 8-inch,

Li-inch diameter.
Hucksaw for 10- to 12-inch blades.
Pocketknife.

Square and straightedge.

H‘meer small ball-peen type.

Chisel, !s-inch face.

C'enter punch, 3- or 4-ineh.

Socket punches, one for 34~
inch holes.

Soldering iron (See text).

Resin-core solder.

Optional toals:

Nibbler tool.

Eleetric drill,

Wire stnppers

Reamer, point l}4-inch diameter,
L3-inch.

Soldering aid.

Hex nut driver set, hex sizes 845, Ly, %45,

5, Fi and 14 inches.

Bench vise, 3- to 4-inch jaws.

one rattail,

34-, and 114~

Li-inch chuck.

shank
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The right and wrong ways of wiring components around a tube socket. Note at the right how the components are neatly

arranged around the socket and are not "piled up.”" It may be argued that the circuit at the left will work just as well,
but this is not true. There is always the danger of unnecessary coupling between the input and output side <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>