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MINIATURIZA Type

CHANNEL FRAME FILAMENT/TRANSISTOR TRANSFS.

Pri. 115 V 50/60 Cycles—Test Voits RMS: 1500

No. Secondary w D H M Lbs.
[ FT-1 2.5VCY-3A 2% 1% § 1'%, 2% 3%
| FT-2 6.3 VCT-1.2A 2% 1% | 1'% 2% %
| FT-3 2.5 VCT-6A 3% 1% | 2 2%, 1
FT-4 6.3 VCT-3A 3%, 1% | 2 2%, 1
FT-5 2.5 VCT-10A 3% 2% | 2%, 3% 1%
FT-6 5 VCT-3A 3y 2% | 2% 3% 1%
FT-7 7.5 VCT-3A 3% 2% | 2%, A% 1% -
FT-8 6.3 VCT-8A 4 215 | 2% 3% 2%
o o an 4 2% | 2% | . | 2%
FT-11 24 VCT-1A 3% 2% | 2% 3% 1%
or 12V-2A
FT-12 36 VCT-1.3A 4 2% | 2% 3%, 2%
or 18V-2.6A
Taps on pri. of FT-13 & FT-14 to modify sec. nominal V,
~6% +6%, +12%
. FT13 26 VCT-.04A 2% 1% )14 134 i
FT-14 26 VCT-.25A 274 1% | 1% 224 %

DOUBLE SHELL POWER TRANSFORMERS

Type  High DC SV. 6.3VCT wt.
No. v ma Fil. Fil. W D H M N Lbs.

R-101 |275-0275 | 50 [2A | 27A |3 25 |3 [2!4 j2 |24
R-102 [350-0350 | 70 | 3A | 3A |3 |2% |3% [2% |2 3%
r-103 {350.0-350 | 90 [3a | 3sAa{3n |2% | aslan | 2% au

R-104 [350-.0-350 [120 §3A | 5A 3% |3% |3% I3% | 2% |s%

: R-105 |385.0-385 J160 | 3A | 5A 3% 3% |4 3% |21 |7

VERTICAL SHELL POWER TRANSFORMERS

CHANNEL TYPE Type  High DC  SV. 6.3VCT Wt.
No. V. ma Fil. Fi.b. W D H M N Lbs

"R-110 [300-0-300 |50 §2A | 2.7A 2% {2'% {3% |2 1% |2%

R-111 |350-0-350 | 70 |3A | 3A 2% |3% |3% |2 2% |3%

R-112 |350-0-350 [120 |3A | 5A | 3% |3w |4 2% | 2% |54

 R-113 | 400-0-400 |200 [3A | 6A | 3% |45 |4% |3 % s

CHANNEL FRAME FILTER REACTORS
Inductance Shown is at Rated DC ma—Test Volts RMS: 1500

Type Induct. i Dii i in. wt.
No. Hys. Current Ohms w D H M Lbs.

"R55 | 6 foma 300 | 2% 1% [1% 2 I3

R-14 8 [40ma 250 27% 1% 1'%, 2% P

RS | 12 lsoma 450 §27a | 1 Juk, | 2% %
R-16 | 15 30ma 630 | 27 | 1% 1% | 2% 34

R-17 | 20 [i0ma 850 | 3%, | 1%k |2 2%, §1

" R-18 8 Oma 250 3%, 1% 2 2% 1
R-19 | 14 looma § 450 ¥ 3% | 1% 2% | 3% | 1%

' R-20 5 200ma 90 4y, 218 (2% 3% 2%
R-21 15/3 200ma 90 | 4% | 2us [2% 3% 2%

R-220 |100/8 Mhy |2.5A 6 3% f 2 [2K WM {14

VERTICAL SHELL TYPE ; 25/2 Mhy] 5A :16 :
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Efficient filters and selected injection frequencies
make the new SR-46A and SR-42A virtually immune
to FM and TV interference. Squelch, too!

Intérference-free reception is only one of many
advantages in the new SR-46. Complete six meter
band coverage is another. Or full two meter
coverage, if you prefer, in the companion SR-42
unit. Both give you double the usual bandspread,
through use of dual tuning ranges. A neutralized
nuvistor front end boosts sensitivity, and eleven
tuned circuits increase selectivity while sup-
pressing interference. Push to talk, of course.

Thorough field testing, before production, by
hundreds of operators, assures you of years of
trouble-free performance. It all adds up to your
top VHF value. See the SR-46, or the SR-42, at
your distributor today.

oi-12
oi-16A

Export: international Division; Canada, Gould Sales Co.

FEATURES
Frequency Coverage: 50 to 52 Mc and 52 to 54 Mc
{144 to 146 Mc and 146 to 148 Mc in the SR-42).
Power Input: 10-12 watts. Power Supply: 115 VAC
and 12 VDC (vibrator and line cord optional extra).
Transmitter Crystals: high frequency type; provision
for four (one furnished), plus external VFO, switch-
selected from front panel. Tubes: 10, plus zener
diode oscillator control and four diodes (11 tubes,
2 zeners and four diodes in the SR-42), “S” Meter
automatically switches to RFO. Cabinet: “snap-off”
type for easy access. Size: 512" high, 124" wide,
8%" deep. Shipping Weight: 17 Ibs. Amateur Net

Price: $199.95
N

% % o
hallicraffers

A Subsidiary of Northrop Corporation
5th & Kostner Aves., Chicago, [llinois 60624



It reaches out — SSB and CW

It’s a mobile transceiver and a fixed station.

— to collect QSL’s. The KWM-2 lets you work all the 80- to 10-meter
amateur bands. Like all Collins equipment, the KWM-2 is designed for
system use. Put a 62S-1 VHF Converter on the table next to a KWM-2 and
you are up on the 6- and 2-meter bands. Add a 30L-1 Linear Amplifier to
the system for a full-powered fixed station. That’s only part of the KWM-2
story. Ask your Collins distributor about the rest.
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You may not fancy your
Webster C-B antenna as the
radiator ornament — an ar-
rangement this lady is ob-
viously considering! But
she was strongly influenced by a quality
conscious owner of a custom mobile Kw
station who spent hours convincing her
that a Webster BIG-K isn’t just any an-
tenna. Indeed not! It's streamlined—attrac-
tive—actually adds a little verve and inter-
est to any car. He pointed out the con-
venience of the high quality hinged column
that can be tipped down for overhead clear-
ance—strengthened his argument with
sketches of the precision-machined hinge

RAY THEON

COMPANY

and the quick-thread-on collar that con-
trols release and iockup. Just to cover all
the bases he tossed in a quick description
of the Webster Band-spanner, 6-band super-
streamlined antenna.

Now isn‘t it just like a woman to protest
any antenna on ‘“‘her'’ car—and then when
she's convinced that BIG-K is essential to
the effective performance of the family
mobile unit—intuitively to arrange the
Webster antenna up front with the other
excellent radiator?

Rolls Royce? V-W? Sceptical wife? Webste~
antennas are the answer.

Write for descriptive brochure.

213 East Grand Ave. South San Francisco, Calif. 94080

= RAYTHEON '—



SO @wmf

( lnstant on no warmup)

.m Fully trans:stonzed
Jus Beat Frequency O ‘ m Band Spread

Includes the 6 meter ham band . m Noise Limiter
And the 30 to 50 Mc police bands a AC and portable*

*optional

AVAILABLE AT LEADING DISTRIBUTORS 5 ‘ 79 95
WRITE FOR FREE LITERATURE o IW'BED AND TESTED .

CORPORATION

AMECO EQUIPMENT A’M’EVCCEE)l SUBSIDIARY OF
st

AEROTRON

U. S. HIGHWAY 1, NORTH RALEIGH, N. C. 27608




Malne

1D l
New Hampsblre WISWX/K iDi/:.,

ATLANTIC
"Delaw: K3NYG J 'ohn L. Penrod )
hastem Pennsylva:.ua W3ELIL George 8. Van Dyke, Jr.
aryland D. K3JYZ Carl . Andersen
Southern New Jemey w2z1 Edward G. Raser
Western New York K2HUK  CharlesiT. Hansen
Western Pennsylvania W3NLEM  Robert K. Gawryla
'LNTRAL
1llinois WYPRN deond A. Motzger
! £ K9 M. Roberta Kroullk
Wisconsin KIGBC Ken.uetu A. Ebneter
Minnesota WOTCK ™ Herman R. Kopischke, Jr.
North Dakota WgDM Harold T.. Sheets
sSouth Dakota KOTXW  Seward £. Holt
. DE
Arkansas K5GKN Don W. Whitney
Louisiuna WSPM J. Allen Bwanson, Jr.
Mississippi W5EMM % H. Halirston
‘Tennessee K4RCT Harry A. Pmu.lps
Kentucky WA4KF'O  Lawrence F. Jelfrey
Michigan WEEX Ralph P. I‘hu,rmu
Ohlo WEAL Wilson E. Weckel
l:abtern New York WZEFU George W. Tracy
C. & Long Island K21 Blaine &. Johnson
Northern New Jersey wz LQP Louls J. Amoroso
] MIDWEST
Towa WoBDZ Owen G, Hill
Kungas KPBX Robert M. Summers
Missouri WHOTPK Alfred E. Schwaneke
Nebraska WIGGP )~ rank Allen
_ NE
Connecticut Wl(le‘ John J. McNassor
Fiastern Massachusetts WI1AL krank L. Buker, Jr.

Herbert A. Davis
‘Robert, Mitehell

DAKOTA DIVISION

LTA DWISION

GREAT LAKESBDIVISION

W ENGLANDMDIVISION

Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in each Section.
Radio club reports are also desired by SCMs for inclusion in QST. ARRL Field Organization station appointments are
available in areas shown to qualitiel League members. (ieneral or Conditional (Jlass licensees or higher may be appuinted
ORS, OVS, OPS, OO and OBS. Technicians may be appointed OVS, OBS or V.H.F. PAM. Novices may be appointed O VS,
SCMs desire applxcatmn leadership posts of SEC, EC, RM and PAM where vacancies exist.

DIVISION
RFD 1

!807 Convent Lane
14601 Claude Lane
19 Blackwood Drive

Warner Gulf Rd.
1463 N. Allen St.

DIVI

Townsend 19734

Philadelphina 19114

Silver Spring, 6d. 20904

Wilburta Gardens,
‘Trenton nmzx

Holland 14080

State College 16801

SION
1520 Houth 4th St.
4l)1 El Portal Drive
822 Wauona Trall

N[)rlngneld 62708
ichigan City 46361
Portage 53901

RID 2
"l hgqud Ave.

Juncsvilie 56048
Grand Forhy 58201
Clear Lake 57226

%“117 North Drive

th A
0200 Ouak Me.;dow Ave.

(P.0. Box 311, Osceola 72370
Covington 70: 133

Meridian 39401

Memphis 38128

. 81
1317 Logan Ave., N.W.

HUDSON DIVISION__
1138 North L,ountry Club Drive

266 Cypress'sSt.
180 Pleasant Ave.

Owensboro 42301
Detrolt 48240
C'anton 44703

Sehencctady 12309
Mdssapu[un.k’u.rh L.1.11762
Bergentield 07621

DIVISION
RED

34045 North 72nd
Fdgar Star Rte.
Box 272

Gilman 50108
Hethel 68009
Rolla 65401
Gering 69341

Berlin Ave.
85 Solar Ave.
REFD 1

Box 137-A, RKD

Southington 06489
Braintree 02185
Franklin 04634
C'hester 03036

Rhode lsla.ml John E. Johnson 30 Frutt St, Pawtucket )2R60
Vermon KIMPN k. Reginald I\Iurray 3 Hillerest Drive Montpelicr 05601
\Vesteru Massachusetts  WISTR Norman P. Fo 36 Valley Rd. Springfield 01119
. ORTH‘VIZSTERN DIVISION _ ... — .
Aluska* KL7AEQ  Albert F. Weber x 735 Coliege 99735 ”
Idnho W7ZNN Donald A. Crisp ;4()8 -8th St k' Lewlston BHOI
Montana WI7TYN Joscph A. D’Arey 1916 Haggin Ave, Anaconda 5971
Oregon K7WWR  Dale T. Justice 310 8. K. 24th Ave. Hillisboro 97123
Washington K7JHA William R. wWatson 1005 E. 1sL Ave. Ellensburg Y5926
_PACIFIC DIVISI I
East Bay K6LRN Richard Wilson 10 (.ordov.s Way ¢‘oncord 94521
Hawall KH6BZF Lce R. Wical 45-601 Luluku Rd. Kaneohe 96744
Nevada W7PBY Leonard M. Norman 652 Utah 8¢, HBoulder City 89005
Bacramento Valley WASBJDT John ¥, Minke, 11I 6230 Rio Bonlto Drive Clarmichael Y5808
BSan Francisco WABAUD Hugh Cassidy 77 Coleman Drive San Rafuel 94901
Han Joaquin Valley We6JP1 Ralph 8aroyan 6204 k. ‘Townsend Ave. Fresno 93702
Hanta Clara Valley W6ZRJ Jean A. Gmelin 10835 Willowbrook Way Cupertino 95014
ROANOKE DIVISION i
North Carolina W4BNU Bamer.t 3. Dodd 420 West Franklin 8t. Salisbury 28144
douth Carolina W4LNJ (lark M. Hubbard 124 Fant Lane Union 29379
virginia WA4SHJ H. J. Hopkins 8600 Hammett Ave. Norfolk 23503
West Virginia WEIN Donald B. Morris 1136 Morningstar Lane Falrmont 26554
N ROCKY MOUNTAIN DIVISION .
C'olorado - KOFDH Richard Hoppe Stur Route 1daho Bprings 30152 i
New Mexico WASFLG  Bill Farley 1306 Spruce uamozordo 88310
Utah W7v8s8 Gerald F. Warner 4765 SOum 275 West Ogdcn 4401
Wyoming W7CQL Wayne M. Moore 142 Bouth Montana Ave. Casper 82601
bOUTHEASTERN DIVISION.
A_labnma. LNWHW Edward L. Sto 806 Hprlug Ave., 8.W. Decatur 35601 ]
(lanal Zon KZ5T Mrs. Lilllan C hmlm P 0. X 191 ‘Ralboa
Isastern Florlda \V4M Jesse H. Morris P.O. Box 1241 J.wksr)nvllle RBeach 32050
Georgla W4RZL Howard L. gchonher .0, Box 1902 (iolumbuy 31902
weut Indles (P.R.-V.L) KP4DV Albert R. Crumley, Jr. P.0. Box 10073 Ca ,.gn-j, Helghts
n Juan, P.R 00922,
Western tlorida W4RKH  Frank M. Butler, Jr. 1491 Elllott Rd. Fort Walton Beach 32548
SOUTHWES TERN DIVISION
Arizona W7FKK Floyd C. Col 3411 West Plerson 8t. Phoenix 85017 -
Los Angeles K6UMV Dona.ld R. k,meredge 12040 Redbank 8t, 8un Valley 91352
Orange WEDEY Roy R. Maxson 1434 South Ollve St. Hanta Ana 92707
san Diego WeLRU Don Stansifer 4427 Pescadero San Diego 921 07
Hanta Barbara WABOKN Cecil D. Hinson 1933 Coventry Court Thousand Oaks 91360
‘ VEBNG ™I L, Farol ST UL O Calaodnt Fort \f -
Northern Texas V L. L, Harbin Jalmoun Fort Worth 76107 T
Oklahoma K5CA Daniel B. Prater 1401 E. Oklahoma Ave. ¥nid 73701
Houthern ‘Texas wsuR 3. D. Jerry Sears 5634 Eskirdge St. Houston 77023
CANADIAN DIVIS ON
Alberta VES TG H_d.rry Harrold 1R34-5th Ave., N. Lethbridge, Mta
British Columbia VE7FB H. Savage 4553 West 12th Ave. Vancouver 8, B. C
Manitoba VE4JT Johu “Thomas Stacey 19 Cottonwood Cres. Brandon
Maritime KIMX  J. Harley Grimmer 40'% Rosedale Ave. HFalrview, Halitax Co., N, 8
Ontario VE3NG Richard W. Roberts 170 Norton Ave. Wiilowdale, Toronto, Ont.
Juebec VE20J Jim Ibey 209 Brookd:le Ave. Dorval, P. Q.
saskatchewan VESQU el Mills P.O. Box 801 Saskatoon
- N

* OMclal appointed to act temporarily in the absence of a regular ofHicial




| BERN A low cost Crystal for
)‘ ~ the Experimenter

International

e LOW COST

e MINIMUM!
DELIVERY TIME

3,000 KHz to 60,000 KHz

SPECIFICATIONS: International Type
“EX" Crystal is available from 3,000
KHz to 60,000 KHz. The “EX" Crystal
is supplied only in the HC-6/U holder.
Calibration is *.02% when operated in
International OX circuit or equivalent.

CONDITIONS OF SALE: All “EX" Crys-
tals are sold on a cash basis, $3.75
each. Shipping and postage (inside U.S.
and Canada only) will be prepaid by
International. Crystals are guaranteed
to operate only in the OX circuit or its
equivalent.

“z
COMPLETE OX OSCILLATOR KITS

Everything you need to build your own
oscillator. Two kits available. *'OX-L" kit
3,000 to 19,999 KHz. “OX-H” kit 20,000
to 60,000 KHz. Specify ""OX-L" or “OX~

H" when ordering. $235

Postage Paid

]

type ((EX”

73

Postage
Paid

MINIMUM DELIVERY TIME We guaran-
tee fast processing of your order. Use
special EX order card to speed delivery.
You may order direct from ad. We will
send you a supply of cards for future
orders.

ORDERING INSTRUCTIONS

(1) Use one order card for each fre-
quency. Fill out both sides of card.

(2) Enclose money order with order.

(3) Sold only under the conditions
specified herein.

CRYSTAL MFG. CO, INC.
10 NO. LEE ® OKLA. CITY, OKLA. 73102



i AMERICAN
RADIO RELAY
LEAGUE, uc.

is a noncommerciol 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 bublic welfare, for the
representation of the radioc 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 noncommercial and no one commercially engaged i the manu-
facture, sale or rental of radio apparatus is ehglble to membership
on its board,

"Of, by and for the amateur,” it numbers within its ronks prai:ti-
cally every worth-while amateur in the nation.and has a history of
glorious achievement as the standard-bearer in dmateur affairs.

Inquiries régarding membership “are solicited. A bona fide

interest in amateur radio is the only essential qualification; owner:- .

ship of o transmitting station and knowledge of the code are not

prerequisite, although full voting membership is granted only to..

licensed amateurs.

All general correspondence should be addressed fo the admims-‘

trative headquarters at Newington, Connecticut.

Past Presidents -

HIRAM PERCY MAXIM, W1AW, 1914-1936
EUGENE C. WOODRUEF, WBCMP, 1936~1940
GEORGE W, BAILEY, W2KH, 1940-1952
GOODWIN L. DOSLAND, WHTSN, 1952-1962
HERBERT HOQVER, JR. WEIH, 1962-1966

Officers

. . ROBERT W, DENNISTON, W@NWX
Box 73, Newton, lowa 50208

President .

First Vice-President . ., . WAYLAND M, GROVES, WSNWv‘

1406 West 12th Street, Odessa, Texas 79760.
Vice-Presidents . o ).
GILBERT L. CROSSLEY, W3YA
. JOHN HUNTOON, WILVQ

Treasurer . . . « DAVID H. HOUGHTON
225 Mcm St., Newwgton, Connecticuf 06111

Secretary . .. . . .S

Honorary Vice-President . ... .. FRANCIS E. HANDY, ‘W1BDI

o L] L L .

General Manager . . ., .. . . JOHN HUNTOON, WILYQ

Communications Manager. . . . . vGEORGE HART, WINJM

Technical Director . . . . ... GEQRGE -GRAMMER, WIDF

Assistont Generol Manager ... RICHARD L. BALDWIN, "WIIKE

Assistant Secretaries . .., | PERRY F. WILLIAMS, WIUED

WILLIAM SMITH, WI1DVE = WILLIAM |. DUNKERLEY, JR,- WA2INB
225 Main St., Newington, Connecticut 06111

L d . L] L L3

General Counsel . .. . .. U ROBERT M. BOOTH, IR, W3PS
1100 Vermont Avenue, N, W.,- Washington, D, C. 20005

Associate Cotnsel .. . . . . ARTHUR K. MEEN, Q.C.;> VE3RX

Svite 2212, 44 King St. West, Toronto 1, Ont.

. -~ CHARLES 'G."COMPTON, WgBUO..

DIRECTORS
Canada
NOEL B, FATON. . .....coiveuranunnns VE3CJ
Box 660, Waterdown, Outarlo
Vice=Diirector: Colin . Dumbrlile. ... ... VE2BK
116 Oak Ridge Drive, Baie d* Urle. Quebec

Atlantic Division

GILBERT L. CROSSTEY.............. W3YA
734 West Ifoster Avenue, State (‘ollege, Po. 16801

Vice-Director: Jesse Bleberman. ..........
RD 1 valley Hill Road, Malvern, ¥a. 19&55
Central Division

PHILLIP E. HALLER. .. ............. WIH PG
6000 8. ‘Tripp Ave., Chicago, 1ll. 606 ’9

Vice-Irrector: kKdmond A. Metzger. ... ... RN
1520 South Fourth St.. bprmgncld. nllnots n.e703
Dakota Dx vision

(‘F{ARLES G. COMPTON... ......... WOABUO
1011 Fairmount A\'e 8t. Paul, Minn, 55105

Vice-1)trector:

Delta Division

PHILIP P, SPENCER....... \\'5LDH/\V5L‘(\
29 Snipe 8t., Lake Vlsm. New Orieans, La.

Vice-1Mrector: Max Arnold . ... _........ W4 WHN
612 Hogan Road, Nashvlllc. Tenn. 37220

Great Lakes Division

DANA F. CARTWRIGHT............ W8UPB
2979 Observatory Ave., Clnclnnatl Ohio 45’03
Vice-Director: Charles O, Mer.......... HISTY

4872 Calvin Drive, u)lumbms. Ohio 4&:;7

H, udson Division

HARRY J. DANNALS. .............. W2TUK
RED 1, Arbor Lgne‘ l)1x7HuLs Huntington,

Yice-IDirector: Stan Zak. ... .............. K28JO
13 Jennlfer Laue, Fort Chester, New York 10573

Midwest Division

HUMNER H. FOSTER. ., ..,......... woGQ
2110 Goblin’'s Gully Ln'5 oél Cedar Rapids, lowa

Vice-1/trector:
New England Division
ROBERT YORK CHAPMAN... .. ..., wiQv
2% south Road, uroton Conn. 06340
Vice-Director: Bigelow Green, . .. ........ WIEAE

11 Law's Brook Rd., South Acton, Mass. 01771

Northwestern Division

ROBERT B. THURS8TON............ W7PGY
"700 31st Ave., N.E., Seattle, Wash. 98115
Vice-/rector: R. Rex Roberts. ... ... ... W7CPY

837 Park Hill Drive, Bllllngs, Mont. 59102

Pacific Division
HARRY M. ENGWICHT..
770 Chapman, San Jo:

Vice-Drirector: Ronald G. Martin. . ... .. ... WozZF
1573 Baywood Lane, Napa, Callf. 94558

WGHC

Roanoke Division

CTOR C. CTLARK................,. W4KTFC
VI 12927 Popes Head Road, Clifton, va. 22024
Viee-irector: 1.. Phil Wicker.. . ......... W4ACY

4821 Hill ‘Top Road, Greensboru, N. C. 27407

Rocky Mountain Division

CARL L. 8MITH. . .oounenannon ... WPBWJ
1070 Locust 8t., Denver, Colo, 50220
Vice-Dtrector: John H. Sampson, Jr... .. ., W70Cx

4618 Mount Ugden’ Drive, Ogden, Utah 84403

Southeastern Division
‘F{ARLL‘S J BOLVIN........... .. . VILVY
@10 8.W. £7th Lane, Miami, Fla. 33133

Vice [)lredar Albert L. Hamel. .. ........ Kd48JH
220 N.E. 25th street, Pompano Beach, ila. 3&064

Southwestern Division
JOHN R. GRIGGS
11422 Zelzah Ave., Granada Hi|
Vice-Director; 'Thomas J. C'unningham
1105 East Acadia sSt., El segundo, Calif.
West Gulf Division

ROEMER O. BREAT.................. V5QKF
0. Box 1656, (.orpus umsu. ‘I'exas 78-101
Vice-Director: Ray K. Bryan............ ws50YQ
2117 R\, 6lst ’lerrz_}gti's(‘;Jklnhonm City, Okla.
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“It Seems 10 Us...”

THE WOUFF HONG

In an institution as old as amateur radio,
traditions and symbols of the art appear and
become a part of it. Qur traditions are many,
among them our long record of self—pohune;,
our dedication to public servlce in emergencies,
our amazing versatility in experimentation,
our instant response to the call of our country
in time of war. But of the
symbols, only one— aside
from the ARRL diamond —
has become u part and parcel
of the framework of amateur
radio, the symbol of its finest
traditions, its long and glori-
ous history.

That symbol is the Wouff
Hong. Every ham should
know its origin.

It seems to us that nowisa
good time to retell the story
of this famous and beloved
part of the very fabric of
amateur radio. Visitors to
Headquarters and to W1AW,
seeing either the original or
one of the many replicas in
our huildings, ask what it
means. New members of the
Royal Order of the Woutf
Hong, initiated during the
midnight convocations of the
Order at [League Conven-
tions, ask, “But where did .
it come from, in the be-
¢inning?”’

It started back in 1917, in the very earliest
days of ARRL and @ST, when an anonymous
amateur, writing under the t,lt,lo “The Old
Man,” created a wonderful series of humorous
stories in the magazine. In a pithy, irascible
style he assailed all that struck him as criticiz-
dble about ham radio operation of the period
in his famous *‘ Rotten Radio’ series beloved
to this day by all who read them. He pitilessly
exposed the poor operating practices of the
day, yet did it in & way which drew chuckles
even from those recognizing themselves uxs the

special targets of his ire.

In one of those stories, “ Rotten QRM,” he
launched forth with examples of some of the
poor sending cluttering up the band in a
particular QSO to which he was listening. The
gibberish included the words *‘wouff hong”
which, apparently, was being used by some-
one on somebody else.

It turned out to be one of
those priceless pieces of spon-
taneous word invention. In-
stantly, it caught on with the
gang. Although T.O.M. him-
self admitted at the time he
didn’t know exactly what a
woutf hong was, it quickly be-
came something with which
both to attack bad operating
practices and to discipline
their perpetrators. Within
three months, the editor of
QST found it necessary to
write an editorial on the
growing demand from the
gang for wouff hongs. How
rapidly this situation might
have developed had not World
War I intervened is a matter
of speculation., But the
tradition had been es-
tablished, the Wouff Hong
created in the minds of
thousands of amateurs as
some mythical instrument
of torture to be used in
enforeing good operating
practice in amateur radio.

When (ST resumerl after the war, one of its
first contributors was T.0.M. In an early 1919
issue he contributed an article *‘ Rotten Start-
ing”” to work off stcamn on the slowness with
which our government was getting around to
let us operate again. At the conclusion of this
article appeared the following: ¢ In the mean-
time . . . 1 am sending you a specimen of a
real live Wouff Hong which came to light out
here when we started to get our junk out of
cold storage. Keep it in the Hditorial sanctum

(Continued on page 136)
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League Lines . . .

Hear ye! Hear ye! Nominations for the offices

of director and vice director are now open in the
Atlantic, Canadian, Dakota, Delta, Great Lakes, Midwest,
Pacific and Southeastern Divisions. See "Happenings of the
Month" of this issue for full details.

Most ARRL-Affiliated clubs are still "on vacation,” but

now is a good time for the activities manager, officers

or executive committee to study program schedules for the
autumn and see where training aids from the League's
library might be useful. If your Training Aids list is out-
of-date or missing, another copy can be obtained from Head-
quarters.

Are you ready? Ready for any emergency? This year jet
stream patterns have differed from those of recent years,
and consequently the weather has been especially erratic.
If happenstance brings a tornado or a hurricane to your
area this fall, will you be able to provide an emergency
radio service to your community?

Have you had to wait a long time for that new ticket or
renewal? FCC's computer acted up for a while, and the
agency is also having difficulty getting sufficient help at
the Gettysburg office. The result was to slow down license
processing for a while this summer — in other automated-
issuance services as well as amateur.

The industry group which was formed as an outgrowth of

its meeting in Hartford to discuss amateur matters, has now
decided to become affiliated with the Electronic Industries
Association. This in effect revives the "amateur activities
section" of EIA which has existed from time to time

in the past. One area of early exploration is expected to
be the long-debated guestion of standards -- measurements,
etc.

Applications for ARRL Life Membership can be filed

at any time, but this is last call for "Charter" Life
Memberships which must be received by the Secretary on or
before August 1.

Publicity is always a good itopic for discussion among
hams. Recently there's been plenty: on the bad side, the
security breach by amateurs aboard ships near Vietnam ...
mixed, (often depending on the skill of the local headline
writer) as in the case of "the meanest ham" and Dear

Abby ... emphatically good, as with Field Day and

Amateur Radio Week. The first two kinds we amateurs have
virtually no control over, but the latter is directly
proportionate to club and individual amateur effort in
each area. How about you? Headquarters will supply you with
its "Publicity Kit" if you'll promise to put it to work.
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The “'Connecticut Longhorn' is a horizontal roof-top car antenna with a

matching system at the base, remotely controlled for shifting frequency

over a 200-kc. range on 75 meters. The station-wagon roof, along with the
rest of the car body, is the counterpoise for the quarter-wave antenna.

Horizontal 75-Meter Mobile IV/aip with Remote Tuning
BY ANDREW PFEIFFER*, KIKLO

brought all the way from Michigan worked

fine on the regular station antenna — but
theidea was to go mobile!I backed the 1964 Ford
Country Squire out of the garage — 209.9 inches
of uncompromising antenny platform. Couldn’t
mount, u vertical whip on the rear bumper be-
cause the rear deck wouldn’t fold down: couldn’t
move it over in front of the tuillight because the
State Police take a dim view of such modifications
to safety devices. Mounting the whip on the
hump over and above the taillight would have
started it some 30 inches above ground, making
it a prime target for the garage opening, trees,
low bridges, and low-flying UFOs.

I decided to take advantage of that afore-
meuntioned 209.9 inches and go horizontal. The
antenna described and pictured is the fourth one
built and tested in about as many months. It can
be resonated over the 200-ke. transceiver range
from the driver’s seut, and can cover the low end
of 80 merely by adjusting the setting of the
capacitive hat near the end of the antenna. The
" *Box 385, RFD 4, Old Lyme, Conn. 06371

THE 75-meter transceiver that Santa Claus

@

1]

o Some of today's station wagons offer
m a good-gsized platform for an antenna, but
m  how to take advantage of it without going
o to unrealistic heights? K1KLO solved the
@ problem with a horizontal whip.

]
1]

REEBEREERAR
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best testimonial to its effectiveness as a radiator
was the accusation: *‘You ain’t mobile, yu
clown; an’ yer runnin’ a kilowatt!”

The secret of the wide frequency range is a
remotely-tuned coil at the base of the antenna.
Referring to Fig. 1, most 75-meter mobile an-
tennas consist of a loading coil, L3, a capacitive
extension, lj, and the support whip, l,. The
three combine to resonate the untenna to the
desired frequency. It is generally considered
section l, does the radiating; Lz and l; are there
to tune out the reactance, and contribute prac-
tically nothing to the outgoing signal. Obviously,
the longer one can make l; the more effective
the antenna.

The writer’s antenna is shunt fed, as also
shown in Fig. 2. The value of this shunt, L, is
very ecritical if a proper match is to be obtained
hetween the output of the transceiver and the
very low impedance offered by the radiator. A
quarter of a turn, plus or minus, makes a con-
siderable difference in match, as indicated by an
s.w.r. bridge.! A small adjustable ferrite slug
inside /.; makes this critical adjustment a simple
matter.

The  of this antenna is high. An excursion
of 10 ke. or less was all that was possible, while

! The installation includes an s.w.r. bridge which is in
the line at all times, and is used to determine exact reso-
nance and maximum output. Actual tests run at a distance
of ahont two miles have indicated maximum power output
when minimum reflected power showed on the a.w.r. bridge
indicator.
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The rear support for
the antenna consists of
two rods clamped to
the roof-top carrier.
Nylon inserts at the top
insulate the rods from
the antenna. Three
hinged pairs of rods,
operated umbrella-
fashion, serve as a
capacitive hat imme-
diately next to the
loading coil. At each
end of the Lucite tube
containing L3 there is a
1-inch thick Lucite disk,
threaded at the center.
The coil is mounted on
a mating threaded end
on the antennq, and the
extension rod, with hat, screws into the disk at the other end. Connections to the ends of the coil are brought
through the disks.

R N .
T N\ Housing, Lucite tubing
,.Q.l //_:' L2
{ — &
) - b
L3
T 4" Dia. Fertite Rod
l2 1 || Lower limit rubber stop
® x(, ~— Bevel Gear Housing
| (@ Suwrolus
- - 12v. 0.C.
L2 - sotor
.Leaas
L1

. ' ~—Lpper Iimit rubber stop
Flat milled on o
Ehis side % b Threaded drive rod 3 dia.4orer

=

Fig. 1—The schematic of the canventional vertical whip  Fig. 3—The remote variable-inductor assembly, The
antenna is the section adove L2 in this drawing. L1 and threaded drive rod, Z, has a flat milled its fu!l length and is
Lz are adjustable inductances used for shunt feed, L2 for ~ prevented from rotating by means of a nylon set screw at

resonating and L1 for matching. X. The hole in bevel gear A is tapped for 14-40 threads
per inch and mates with the drive rod, Z.
Energizing the motor drives bevel gear B,
which in turn drives the "captured nut"
bevel gear A, raising or lowering the

ferrite rod inside Lz,

™, “ . — .7 » A
~58"0.0. Aluminum Tuding ¥ DiaLycite Ry
606176 058" wail ubtng & wall *>

Potal length of Radiator 13 teet % |

Fig. 2—Maechanical layout of the Con-

necticut Longhorn. *'X" indicates an

8-inch length of 1Y2-inch diameter linen

e CarRoof Micarta tubing. The "hat" elements,
totalling six, are each 8 inches long,

Y2 by Y inch aluminum.
= = Li—6 turns No. 18, 1 inch dia., 8 turns/in. (Polycoils 1746 or equivalent).
('”"".‘/,5,77’7‘;5;755”3{ Ls—16 turns No. 18, % inch dia., 8 tums/in. (Polycoils 1740 or equivalent).
EngLa. L3—75 turns No. 16, 2V2 inch dia., 10 turns/in. (Polycoils 1776 or equivalent).
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Close-up of the feed end, which is supported by suction

% o ; i 7

cups on the car roof just back of the windshield. L; is inside
the micarta tube at the left; the adjusting screw for the
ferrite slug can be seen just above the far suction cup. The
remote variable inductor and driving motor are to the right
of the micarta tube. The horizontal support is a 1 X V2
inch aluminum bar which runs to the luggage carrier near
the rear of the car.

still being able to tune the output pi network
of the transceiver. The physical position of
the capucitive hat made it impractical to make
the necessary QSY adjustments at that point;
aside from this, it is the mobileer’s ideal to
be able to work any segment of the band from
the driver’s seat. The remote variable-inductor
unit, Lg (sece Fig. 3 and photograph), serves this
purpose. Inside Lg is a !4-inch diameter, 2-inch
long ferrite rod that can be remotely moved in
and out of Lg by a small reversible 12-volt d.c.
motor mounted on the cur-top carrier assembly.
The in-line s.w.r. bridge indicates the proper
positioning of this ferrite slug, and minimal re-
Hected power can be muintained from 3.8 to 4.0
Me. {n this connection, it is interesting to note
that the setting of the ferrite rod in Lg i3 greatly
influenced by the road surface: for example, the
settings will differ when the car is on a concrete
highway reinforced with steel as compared with
an oiled surface.

Is the thing directional? I have run & number
of tests where 1 have been in a large parking
lot and driven in & complete circle while trans-
mitting, and the indications are that with the
model in question the antenna does not seem
to be directional. In some of these contacts, a
lurge group wus on at locations at all principal
eompass points. An early model, sloping from
front to back at an angle of about 40 degrees,
did have definite directional characteristics.

The Connecticut Longhorn antenna described
and shown in the sketches and photographs is
presented only as u guide to those who may wish
to ‘“‘go horizontal”’! The overall height of the
radiator above ground was determined only by
the author’s garage-door opening.

I wish to thank sincerely the many radio
amateurs both in this country and in Canada
whose patience, helpful comments, and sugges-
tions during the early frustrating phases made
possible the final development of this untenna
system.

e-Straysas

FFor Tesla fans, there is available literature from
“I'he 'Tesla Society’’, Box 40568, Minneapolis, 14,
Minnesota. Write for Tesla Bibliography und list of
all new Tesla Books. We rccommend {rodigal
(lenins by J. J. O'Neil, especially. Tesla was quite a
guy.

If you will send your QSL to VE3GG, 20 Byng Ave.,
Willowdale, Ont., Canada he will send you a copy
of the poem, *‘Silent Keys."

The Post Office Department promises faster mail
service with the new Zip codes. Use yonrs when you
write League Headquarters. Use ours, too. It's
06111,

August 1967

Stolen Equipment

Recently the Stanford Radio Club station W6YX,
was broken into and the following picces of Collins
Radio equipment were stolen:

Tupe Description Serial No.
328-1 Transmitter 10790
758-1 Receiver 3018
312B-4 Station Control 203
516F-2 Power Supply 3611
THA4 Receiver 5091

The cabinets of the S-line equipment were sprayed
with red and orange paint, The 75A-4 receiver had a
home-built erystal filter in place of the mechanical

filters.
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Preventing Receiver Overload,

Cross Modulation,

and Spurious Generation

For the ordinary amateur, building filters
such as the ones used by the author would
be about as practical as making tran-
sistors or tubes. But although a good filter
is a relatively expensive component, it can
solve a problem no receiver by itself can
handle — eliminating the receiver front-
end susceptibility to the presence of a
kilowatt next door.

Front-End Receiving Filters

BY E. H. CONKLIN,* K6KA

during the 100th anniversary celebration of

I.T.U. at (Geneva —sometimes with two
or three in the 14-Me. band, all kilowatt jobs in
the same room, with antennas on the same roof.
Without something new and unusual, this would
have been impossible.

This paper reviews the author's experience
with this relatively new development in reception
— the front-end r.f. filter. It gives promise of
ranking with the major advances in receiving
equipment over the past fifty years.

Slx stations were operating simultaneously

Unwanted-signal Problems

As congestion in our bands has increased we
have encountered more interference {rom strong
nearby stations, and preselection and other aids
that it was hoped would permit operation
have been only partially successful. In the last
few vears, however, the development of crystal-
lattice filters has progressed to the point where
they can be placed between the antenna und the
receiver without adding a tube, transistor, or
any other device that might be subject to over-
loading or other undesirable effects.! Front-end
overload in receivers may cause blocking or
actually cause grid current in the eurly stages,
thereby reducing the gain and rvesulting in
temporary loss of sensitivity, as well as producing
spurious responses. Our present multiple-con-~
version techniques pasy very mauy off-channel
signals, in & band several hundred kilocycles
wide, through the tuned circuits in the early
stages. These may he amplified, mixed, and
gsometimes even accidentally frequency-doubled
before there is an opportunity to reject them in
the later stages.

Front.End Filters

The new crystal-lattice filters ave inserted in
the antenna circuit und pass only a relatively
small portion of an amateur band. They can,
and do, attenuate off-frequency signals 100 db.

# Rox 1, LaCanada, Calif. 91011
I Rockwell, * Station Design for DX,” Part III, QST,
November, 1966, p. 51.
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or more before they reach the receiver. Further-
more, the attenuation is availuble to reduce the
etfect of nearby transmitters, provided the trans-
mitters do not produce key clicks or =.as.b.
“buckshot.” But even when the transmitter is
pourly adjusted it may be possible to listen
through the interference, without reducing the
receiver’s sensitivity to a desired weak signal.

Each filter provides a simall baud of frequencies
— 10 to 40 ke. wide depending on the design —
in which a receiver acts as it normally does with
an anteuna connected. Outside this band the
receiver sounds as though its antenna had been
grounded. Just how quiet it is depends upon the
r.f. leakage around the filter, into the coaxial line
to the receiver, and into the circuitry in the
receiver chassis. While such leakage, until elimi-
nated, may reduce the attenuation to only 60
or 80 db., the results still are outstanding. No
longer need one wonder whether the neighbor's
key clicks and splatter are generated in the
transmitter or in one's own receiver — the filter
will disclose this by attenuating everything out~
side its passband.

Filter Characteristics

Those interested in early designs may refer
to two papers particularly relating to wns.b.
filters ¥ and to test methods.® Also, an excellent
reference publication * discusses design, and an-
other paper covers the half-lattice development ®
which with only two crystals provides balanced-
to-unbalanced conversion from the basic balance
of the {-crystal lattice bridge.

The current designs are almost as small as a
package of five sticks of chewing gum. Fig. 1

2 Taylor. “ SSB crystal filters,” Electronics, October, 1948.
Abstracted by Zeluff and Markus in Electronics Manuali for
Kadio Engineers, p. 306.

? Lowrie, '‘Lattice-type Crystal Filter,” Hlectronics.
April, 1951. Abstracted by Markus and Zeluff in Electronics
for Communication Kngineers,

4 Reference Nata for fladio £ngineers, 4th edition (1956),
7th printing, July 1961. International Telegraph and Tele-
phone Corp., 320 Park Avenue, New York, N. Y.

3 Dishal, “ Practical modern network theory design data
for crystal filters,” Institute of Radio Engineers' 1957
National Convention Record, Part 8.

QST for



oy \i %%ﬁ?‘*ﬁ&

shows the circuit of the four half-lattice filters,
with eight erystals, which produce 8-pole, {-zero
elliptical characteristics. Approximate specifica~
tions € are as follows:

Shape factor — Under 1.8 for 60 db./6 db.
bandwidth ratio; under 2.7 for 100 db./6 db.

Passband insertion loss — Less than one db.;
typically, 0.25 db. The inband ripple is the
same.

Stopband rejection — Greater than 100 db. be-
yond the initial 100 db. poiuts. Spurious re-
sponse attenuation is greater than 80 db.

The above are from laboratory-type measure-

ments. In amateur practice, we are councerned
with the performance of the entire receiving
system. The best available rejection presumably
would be with the filter mounted with r.f.
gasketing on a “water-tight”” box which would
provide shielding of the input from the output
and space for the conuectors, as shown in Fig. 2.
The unit available to the author, however, is a
turret. containing a 12-position coaxial switch,
on which is mounted a set of eleven filters.
Kach of these is nominally 33 ke. wide at the
1-db.-down points, and the set is designed to
cover the entire 14-Mec. band with a bit left
over on the high end. BNC connectors were at~
tached to two short cables into and out of the
aysembly.

S+N/N Ratio

A test was made with a setup consisting of a
Measurements Model 80 signal generator, a
6-db. T-pad attenuator, a 20-db. T-pad attenu-
ator, the filter turret with additional lengths of
cable attached, a receiver, and an a.c. meter to
indicate signal input necessary for doubling the
receiver audio output voltage. The usual phono
connector, which certainly is inferior to the BNC
series, remained oun the receiver. The major

6 As given by the manufacturer, C-F Networks, Inc., 3102
North 29th Ave., Phoenix, Arizona 85017.

BNC. )| g %gﬂkk BNC
EJ:I:; \ S{w%/ \/“—‘«E
\ r /
‘L"*o'” %%fftwé) Brass jig

Fig. 2—Mounting for a single filter, using BNC connec-
tors for the coax cables, At least one compartment should
be soldered to make it "'water tight.”"
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Fig. 1—Circuit of the front-end crys-
tal filter for the 14-Mc. band produced
by C-F Networks, Inc. It consists of four
half-lattice filters in series, with 50-ohm
unbalanced input and output.

problem with this arrangement is that of setting
the output noise accurately, inasmuch as the
random nature of the noise causes the meter
needle to jump a bit.? Nevertheless, there were
no wild results; the minimum flter attenuation
measured was exactly zero, and there never was
an apparent gain.

The curves for a number of the filters were
obtained with this setup in order to observe the
performance within the passband, the rejection
just outside of the passband, and the ultimate
rejection. The filters in the phone section of the
14-Mec. band required as much as 8000 microvolts
iuto the 20-db. T-pad attenuator and the filters,
on the skirt frequencies, in order to double the
receiver output. This compared with around 0.3
microvolt for the receiver with no filter, and
for the filter pass-band frequencies. In the c.w.
range the leakage around the filters appeared
to be slightly greater in this particular setup.
Fig. 3 shows one of the curves. The bottom
line represents the measured receiver sensitivity
(which must be corrected for the 20-db. pad
attenuation). Sometimes as many as five con-
secutive points produced an identical sensitivity
reading. Line-voltage changes probably were
more likely to have been the cause of the slight
variations than the fluctuations in random noise
on the a.c. output meter, particularly since the
sensitivity in the filter passband usually followed
the same variations. Most of the data show a
total loss of only one db. in the filter passband.
The passband is reasonably flat, the corners
sharp, and the skirts steep.

Receiving Performance

When this filter is used with an antenna, the
couaxial lineshould not present. snfficient reactance
to degrade the filter performance. The cubical
quad that was used certainly was not ideal.
Nevertheless, no signal —— however weak with-
out the filter —sounded any different in the
passband of the correct filter. Frequency doubling
in the receiver’'s sscond mixer, which can bring
s.8.b. signals into the c.w. band 2K ke. lower,
disappeared. Several other types of spurious re-
sponse also disappeared. C'ross modulation and
““‘moukey-chatter” (false signals formed by com-
hination, such as FSK teletype mixed with a
manually-keyed c.w. signal) usually disappeared.
The latter improvement occurred when any one
of the components was rejected by the filter,

7 Also, a true-r.m.s.-reading a.f. voltmeter has to he used
if the nsignal-to-noise ratio is to be measured accurately.

However, only relative values with and without the filters
were of importance in these tests. — Editor.
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but did not wheun all components were within
the passband.

On an s.s.b. signal from u station 100 yards
away — literally *‘in the back yard” -~ nothing
was heard when the receiver was tuned to the
¢.w. band with the filter for the s.s.b. frequency

v,
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Fig. 3—Attenuation of a typical filter as measured with

the setup described in the text. Signal-voltage readings
are for constant signal-plus-noise-to-noise ratio.

switched iuto the antenna circuit. When the
filter for the c.w. frequency wus uscd, there was
some ‘“‘huckshot” from s.s.b. splatter. {lowever,
the S-meter no longer moved a small amount
while the desired weak signal disappeared; with
the filter, the S-meter swung up farther on the
“buckshot,” but the desired weak signal re-
mained undisturbed at its previous level and
could be copied. Apparently, the receiver front
end no longer was overloaded, and its sensitivity
coutinued to be high. I[n short, the filter proved
that the transmitter was actually radiating in-
terference components on the eow. frequency,
and that the receiver was not generating spurious
responses. Another s.s.b. station, farther away,
previously had caused excessive interference
throughout the band; with the filter it no longer
wus heard over most of the band, although there
were a few frequencies on which there was
spurious rudiation.

No other receiver or device, in the author's
experience, has so improved the ability to operate
ulmost completely without spurious receiver
responses in the presence of close-by amateur
signals. It is hoped that » sufficient market will
develop for the individual filters to reduce the
price from the present $50 region: und for the
full-band turrets in order to influence the manu-
facturer to produce them.

Ultimately, it may be possible to extend the
design to include coverage of the 7-Me. band,
with a possibility of 21-Mec. and 3.5-Mec. cov-
erage to follow. Cousideration of the problems
of crystals, inductances, capacitors, and shield-
ing indicate that the complete filter network
will cost less commercially in its completed form
than would the construction of an equallv
efficient device by the amateur himself. [B&7—]

o Vow @pa/lm‘.ué‘

New Vacuum Relay

BE type RF1D vacuum relay, shown actual size

in the accompanying photograph, is u new low-
priced (in the $20-25 range) addition to the well~
known Jennings line. It has an obvious application
as an antenna changeover relay in amateur equip-
raent. It is small — Jess than 154 inches body length,
with a mounting-flange diameter of 114 inches ——
and weighs only 3{ ounce. The insulation is cerainic
in the high-voltage section, with the actuating coil
enclosed in a metal cylinder ou the opposite side of
the flange. The s.p.d.t. contacts are rated at 2000
volts and will carry 4 amperes coutinuously at 16
Mec. (6 amperes at 2.5 Me.). The coil has a resistance
of 1300 ohms and operates from 326.5 volts d.c.
Nominal capacitance between contacts is 1.6 pf.
and from contacts to ground is 2 pf. Maximum
operate and release time is 10 milliseconds, according
to ratings, but general experience with relays of
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this general type hus heen that the rated operating
times are quite conservative. Contact resistance is

0.02 ohms maximum.
The RF1D is manufactured by ITT Jennings, 970
McLaughlin Ave., San Jose, California 95108.
— WiDF
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keyers have appeared since 1960 in QST

alone. The designs range in complexity
from the simplest relay-plus-cupacitor analog
keyers to keyboard-actuated digital computers
which muke entire letters automatically. Few
hams have the resources to build one of the
keyboard monsters, and the analog keyers, while
simple, do not make perfect characters and ure
difficult to adjust and operate. The most practical
keyer lies between the two extremes: it should be
capable of generating perfect characters, yet it
should be simple enough so that the average
ham can build it. Probably the first satisfactory
keyer of this kind was invented by W9TO.!
A modern version of his design is presented in
this article. First, however, some aspects of the
TO design and its variations will be discussed.

MORE than fifteen articles on electronic

TO Keyer Operation

All keyers of this general type employ some
kind of dot generator. Dushes are made by
filling in the space between two dots with digital
circuitry, and latching circuits are used to insure
that a dot or dash will be completed once it has
heen started. Dot and dush memories may be
added,? although their usefulness is debatable.
The various designs differ primarily in the method
of generating dots.

An astable multivibrator is often used for this
purpose because it is relatively simple. The key-
ing speed is varied by changing both time
constants in the astable multivibrator together,
while the weight, or dot-to-space ratio, is adjusted
by changing one of the time constants inde-
pendently. The weight control makes it possible
to compensate for nonuniform tracking of the
time constants, asymmetry in the transmitter
shaping, and relay closure delays; however, the
control must be readjusted whenever the keying
speed is changed appreciably.

Alternatively, a pulse generator may be used
to toggle a flip-flop. The keying speed is then
determined by changing the pulse repetition rate.
Dots formed by this method are perfectly
symmetrical and consequently there is no provi-
sion for adjusting the dot-to-space ratio (with
proper shaping and fast relays or electronic
switching there is no need for a weight control
anyway). Perfect words, as well as perfect char-
acters, can be made if the dot generator is left
on ull the time and is allowed to key the trans-
mitter ouly when the keyer paddle is pushed,
but this can be a nuisance with a memoryless
keyer, since it is all too easy to Jeave out a dot

*42 W. Biddle St., Baltimore, Md. 21201

1 Ricks never published his design, although copies of the
original schematic have been circulating since the early
1950's and a commercial version has been marketed. The
first QST reference to the TO keyer is by Old, * I'ransis-
torized Electronic Key and Keyer'' (QST, May, 1959).

2 A rather elaborate keyer using relays to perform logic
and memory functions was described almost 15 years ago
by Kaye, “* Ultimatic — Key with a Memory "' (ST, Feb-
ruary, 1953).
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The Micro-T0 Keyer

An Electronic Keyer using

Integrated Qircuits

BY CHET OPAL,* K3CUW

Here is an inexpensive (under $25) elec-
tronic keyer in which no compromises
have been made with performance. The
circuit is functionally similar to the W9TO

keyer, but for constructional simplicity the
original vacuum tubes have been re-
placed by silicon integrated circuits and
germanium diodes. |

at low keying speeds. In any case, if a keyed dot
generator is used it is a simple matter to provide
for the free-running mode. Since it is harder to
design a good keyed astable multivibrator than
a good keyed pulse generator,® the latter is used
in the Micro-TO keyer.

3 It is virtually impossible to key an astable multivibrator
without making an extra-long first dot: the first 50-w.p.m.
ot from silicon transistor astable multivibrators can be as
long as a dash!
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Fig. 1—Schematic of the Micro-TO keyer. Capacitances are in uf., polarity indicates electrolytic, others are ceramic.
Resistances are in ohms (K = 1000); resistors are Y/2-watt, Component dasignations not listed below are for identification
in board layout, Fig. 2.

CRy, CRz—Must be germanium diodes.

FF1, FFo—J-K flip-flop (Fairchild ul923).
Gi1—Dual-input gate (Fairchild u1914).
l;—Neon glow pilot lamp.

Ki—S.p.s.t. reed relay (Magnecraft W102X1).
LS;—3-inch 10-ohm speaker (Philmore).
Q1—-Qs, incl.—Must be silicon transistors.

The Circuit

The logic functions in the Micro-TO keyer
(Fig. 1) are performed by silicon integrated
circuits. The boxes labeled F Iy and FFq (uLY923)
are called J-K flip-tlops, und contain some 15
transistors and 17 resistors; the details of the
inner workings need not concern us. For our
purposes, the Hip-Hops behave in the following
way: Whenever the trigger input (Pin 2) is
brought from positive (more than 0.7 volt) to
ground (less than 0.2 volt) the flip-flop can go
into 1 new state, [f both the inputs (Pins 1 and 3)
are held at ground during the negative-going
trigger pulse, the outputs (Pins 5 and 7) will
complement (assume opposite states), while if
Pin 3 is grounded and Pin 1 is held positive the
Hip-flop will go into the state in which Pin 5
is grounded no matter what the initial state.
Whenever the dot lever is closed and Pin 1 of
the dot tlip-flop FF, thereby grounded, the
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R1—100,000-0hm control, linear taper, 2 watts, compo-
sition,

S$1—S.p.s.t. switch on Ri.

Sa—S.p.d.t. center-off toggle switch.

Ti—6.3-volt 0.6-amp. filament transformer
P-6465 or equivalent).

T.—Transistor output transformer, 500 ohms c.t, to 16 ohms
{Lafayette Argonne AR-118).

(Stancor

pulse generutor, which will be discussed in greater
detail below, begins to deliver a string of pulses
into the dot flip-Hop trigger input. Grounding the
dash contact also grounds the dot contact
through C'I2.. A serics of dots will appear at the
dot Hlip-tlop outputs as long as une of the levers
iz closed. The output of the dot Hip-flop feeds
through some gates in (7, pL914 (which consists
of two pairs of paralleled transistors) to key the
relay. When the dash lever is closed, Pin 1 on the
dash Hip-flop FFs is ulso grounded and this Hip-
flop is ready to change state whenever Pin 7 of the
dot lip-Hop goes to ground. Thus, when the dash
lever is closed, the dot flip-flop changes state with
the first trigger pulse and this in turn triggers
the dash flip-flop. At the end of the first dot,
the dash flip-lop is still set and holds the relay in
via the output gate. CI?) keeps the dot generator
going even if the dash lever is released, and the
keyer goes on to make a second dot. This time
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when Pin 7 goes to ground it resets the dash
flip-flop and, finally, after the end of the second
dot the relay opens and the keyer is ready to
generate the next character. A little thought will
reveal that once a character has started it is
impossible to alter it with the keyer paddle.
Also, there is no space in the middle of a dash,
as is found in some keyers, so dushes are self-
completing without u need for filters on the
paddle leads (except, of course, for some 0.001’s
to keep r.f. out of the keyer).

The pulse generator is somewhat novel. Ignor-
ing @, for the moment, the combination of Q;
and )3 resembles a unijunction transistor. Both
Q1 and @Q; are normally off, and the base of @
sits at 1.5 volts as determined by the 100-ohm
divider resistors. (‘i charges through E; until
the @) emitter reaches ubout 2.1 volts (1.5 volts
plus the base-emitter voltage drop), at which
point @) begins to turn on. Current begins to
flow into the base of Q3 und it also begins to turn
on. This lowers the base voltage on @i, making
it come on a little more; Q; then feeds more cur-
rent to @3, making it come on harder, and so on:
a cataclysmic collapse occurs which discharges
('t and generates the negative pulse required by
the dot Hip-flop. When there is not enough charge
on () to keep things going, 1 and Q3 turn off,
the base of (; goes back to 1.5 volts, and the
whole process repeats. Now putting s back
into the circuit, we see that with the key levers
open it is normally conducting and, since the
collector-emitter voltage on a saturated silicon
transistor is less than the bhase-emitter drop
required to turn it on, it diverts any current
that otherwise would go into the base of Qs.
The collapsing process cannot begin, and C is
clamped at 2.1 volts by the base-emitter diode
of @1. The instant the dot or dash lever is closed,
however, (J2 is turned off and the collapse takes
place immediately. The circuit is insensitive
to dirty paddle contacts, and once the clock
has started the interval between pulses iz always
the sawme, If a free-running pulse generator is

Wiring of the board is visible in this view inside the top of
the box. Flea clips serve as tie points in the punched board.

desired, a switch can be installed to open the
base lead of ()s. A speed range of 10 to 50 w.p.m.
is obtained with the constants shown.

An inexpensive reed relay is used to key the
transmitter. It has operate and release times of
less than 1 millisecond, including contact
bounce, causing negligible keying delays at
speeds below 100 w.p.m. The relay contacts
oceasionally stick together if the relay is used
with transmitter keying lines having large bypass
capacitors. A 220-ohm resistor has been added in
series with one of the leads to eliminate the surge
that causes the sticking. This small resistance has
a negligible effect on the usual high-impedance
grid-block keying line. The relay is not recom-

Kl colL

Fig. 2—Circuit card viewed from wiring side. Drawing is to scale for type 85G24 Vectorbord, but may be used as a
quide in the design of a printed circuit board.
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mended for use with cathode-keyed transmitters
running much more than 30 watts.

The monitor is a makeshift affair depending on
speaker resonance and transformer inductance to
generate un audio tone. The vulues indicated
work for the particular speaker-transformer com-
bination indicated; if other parts are used the
values of the 6300-ohm resistor and 0.22-pf.
capacitor will probably need to be changed.
The waveform is a series of pulses which are
damped out by the speaker resonance, and the
resulting tone, while rough, is not annoying.
The waveform can be made sinusoidal, but the
keying then becomes clicky. The volume is
determined by the value of resistor Ry in the Qs
emitter lead.

Construction

The keyer is housed in a 3 X 4 ¥ S-inch
aluminum utility cabinet. The small components
are mounted on a 23¢ X 413{g-inch piece of
Vectorbord. A suitable layout for the card is
shown in Fig. 2 (since none of the wires cross, the
diagram may also be used for the design of a
printed-circuit card). The speaker is bolted to
the bottom of the box, in which a few holes are
drilled, und the box is mounted on rubber feet
so the sound can get out. The controls are
mounted along the lower part of the box, and
the wiring bourd is fastened with small brackets

A look into the bottom of the enclosure
shows the speed control (upper left),
tone-sidetone switch (upper right) and
the power supply, as well as the com-
ponent side of the circuit board. The
transistors and integrated circuits are
along theedgesof the board at the left.

near the top so it will clear the controls and
speaker. The relay is held to the side of the
cabinet with a pair of cable clamps. Another
version of the keyer, which did not include a
monitor, was housed in a 2 X 4 X 4-inch utility
cabinet with room to spare.

The Fairchild economy epoxy-cased integrated
circuits used may be hard to find. The name of
the nearest distributor can be obtained from
Fairchild Semiconductor, Marketing Services
Dept., P.O. Box 1058, Mountain View, Culifor-
nia. The Motorola HEP integrated circuit line,
which is available at many electronics stores,
could probably be used if the power supply and
relay voltages were changed. Other silicon
transistor types could be substituted. The total
cost of the keyer, including the monitor, is under
$25.00.

Conclusions

Three Micro-T'O keyers have been built, and
all have performed well. One unit has been used
for several months by operators of various levels
of experience at a club station (WA3EPT, the
Johns Hopkins University Radio Club), and
the members seem to have no difficulty in getting
used to the “‘feel” of the keyer.

The author would like to thank K2KFF for his
assistance in designing the pulse generator
cirenitry and for his helpful eriticism.  [@&F]

- Strays "%

Recent articles in QST on antenna rotators
mentioned ‘‘Azimuthal Maps.”” The U.S. Naval
Oceanographic Office currently offers fifteen azimu-
thal charts at $1.20 each, some of which are listed
below by order number and center point.

6700 Fairbanks, Alaska

6701 Seattle, Washington
6702 Honolulu, Oahu, T.H.
6704 San Francisco, California
6705 Washington, D.C.

6711 San Diego, California
6714 Cutler, Maine

20

All these charts are large, in the 30- to 40-inch
category. If you are ordering from the Pacific areas
or west of the Mississippi (but not the Ciulf of
Mexico or Canal Zone) send your order to:

Officer in Charge
U.S. Naval Oceanographic Distribution Office
Clearfield, Utah 84015

All other orders should go to:
(Oceanographic Officer
U.S. Naval Oceanographic Distribution ()ffice
U.S. Naval Supply Depot
5801 Tabor Avenue
Philadelphia, Pa. 19111
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An RTTY Bandpass Filter For
1275/2125 c.p.s.

BY EDWARD E. WETHERHOLD,* W3NQN

shift keying, the r.f. tuning und b.f.o. re-

ceiver controls are usually adjusted to give
audio tones of 2125 and 2975 cycles per second.
A bandpass filter ! designed for these frequencies
is connected to the receiver output to provide
audio selectivity. Some of the newer receivers
have a roll-off of the high-frequency audio re-
sponse starting around 2500 cycles, thus not
permitting optimum reception of the 2975-
cycle tone. If the receiver controls are adjusted
to give audio tones of 1275/2125 the RTTY
signals will be easier to tune but a new bandpass
filter with cutoff frequencies of about 1200/2200
cycles will be required.

An excellent filter with the desired response
is commercially available from Electrocom In-
dustries? and the response of this filter, type
BPF 155QK, is shown by curve 4 in Fig. 1. This
filter, designed for 600 ohms, is contained in a
2 X 2 X 3-inch hermetically seialed can with
octal header and sells for $15 net. The purchase
of this filter is & quick and convenient way of
obtaining the 1275/2125-cycle audio bandpass
selectivity: however, an equally suitable filter
may be constructed for less than $8. This article
discusses the construction of such u filter.

Fon RTTY reception of 850-cycle frequency-

* Honeywell Inc., Annapolis Operation, Test Instruments
Division, P.O. Box 391, Annapolis, Maryland 21404

! Hoff, **Mainline TT/L FSK Demodulator,"” Fig. 2,
QST, August, 1865,

21105 North Ironwood Drive, South Bend, Indiana 46615

Completed bandpass

filter, less cover. The

capacitor and toroid

arrangement is shown
in this view.
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Filter Circuit Description and Design
Parameters

The bandpass filter to be discussed results
from the application of modern filter design
techniques previously employed by the author®.
The filter schematic, shown in Fig. 2, is obtained
from the transformation of an elliptic-function
low-pass filter prototype to a bandpass filter.
The prototype design parameters are: fo, = 1090
c.p.s.; minimum stop-band attenuation (4.) =
40 db.; maximum pass-band attenuation (Ap) ==
0.5 db.; and source and load resistances (R,) ==
600 ohms. The low-puss prototype filter com-
pounent values were calculated from data given
in Table A4-2 of Simplified Modern Filler De-
sign.* Space does not permit discussion of the
low-pass prototype-to-handpass transformation
procedure; the reader is referred to Chapter 3
of Gefte’s book for details. ]

The calculated parameters of the bandpass
filter are: feo = 1140 and 2230 c.p.s.: fucan =
1594 c.p.s.: skirt frequencies at 10°db. attenua-
tion = 697 and 3654 ¢.p.s.: and the fréquencies
of theoretically infinite attenuation = 632 and
4022 c.p.s. The bandpass filter values of A, .1,,
and £, are the sume as for the prototype filter.
Special efforts were made to obtain a bandpass
design which would permit use of the currently
available 4 {- and 88-mh. toroids.

3 \WWetherhold, *“ An Amateur Application: of Modern Filter
Design,” QST, Julyv, 1466,

4 Geffe, “Simplifiel Modern Filter Design,”” John F.
Rider Publisher, Inc., New York City, 1963.
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Construction

All the inductances specified in the schematic
are obtained with the low-cost 44- and S8%-
millihenry toroids. It is suggested that five
44-mh. and five 88-mh. toroids be ordered from
Buchanan® at a total cost of $3.50 postpaid.
The toroids come unpotted, five of one value
in a cylindrical metal case. After removing four
of the 44-mh. toroids and two of the %8-mh.
toroids from their cases, take one 88-mh. toroid,
scrape the insulation from the four wires and
connect the two windings ou the toroid in series
aiding. Repeat this procedure for the second
%8-mh. toroid and also for two of the 44-mh.
toroids. Information regarding this procedure
is available in Lewis McCloy's article.® The two
132-mh. inductances required by the filter are
obtained by connecting the 44- and S8-mh.
toroids in series. To obtain the 40.3-mh. value,
remove 10 turns from each of the two windings
of a 44-mbh. toroid and then connect the windings

5 Buchanan and Associates, 1067 Mandana Blvd., Oak-
land, California 94610

8 McCoy, “The Selectoroid,” Tigure 3, page 20, (ST,
December, 1966.

Underside view of filter
showing how the toroid
mounting screws are
also used to bolt the
filter assembly inside
the Minibox case.
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in series aiding. To obtain the 8.94-mh. value,
remove 26 turns from each of the two windings
of the fourth +44-mh. toroid and connect the
windings in parallel aiding. This completes the
modification of all the toroids.

The required capacitances are made up of
either mylar or polystyrene capacitors connected
in parallel, where necessary, to get the design
values within a few percent.

Two phenolic boards, {154 X 414, were cut
from a sheet of type 32AA18 Vectorbord. The
six toroids were sandwiched between the boards
and the whole assembly held together by three
2-inch long 6-32 machine screws and nuts. The
toroids comprising the 132-mh. inductances were
placed near the octal plug. The %.94-mh. toroid
was placed between the (0.247-uf. capacitor and
the -£0.3-mbh. toroid. The capacitors were mounted
on top of the toroid sandwich and the filter
component. leads wired together in accordance
with the filter schematic. After installing an octal
plug in the 21{ X 214 X A-inch Minibox, the
filter assembly was bolted inside the box and
ronnections made to the octal plug as specified
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Fig. 2—Ci-cuit diagram of the bandpass filter. Inductances
are in millihenrys and capacitances are as indicated.
Encircled numbers indicate octal-plug pin connections.

in Fig, 2. The nuts which hold the toroid sand-
wich together also act as spacers to keep the
wiring tie-points ou the bottom phenolic plate
trom shorting to the aluminum box.

Brass eyelets (44 inch long, stock no. 31F2221,
$0.32/100, Newark Electronics Clorp.) were used
as wiring and component lead tie-points. Prior
to assembly of the toroid sandwich, the eyclets
were inserted at appropriate points and secured
to the boards by Haring the eyelet with au uwl
and then pecning with a ball peen hammer.
The component leads and interconnecting wires
were then iuserted in the eyelets and soldered
to make neut and compact tie-points. Flat
rubber wushers were used on each side of the
toroids to provide cushioning and also to provide
some degree of physicul separation between the
toroids to m'nimize coupling. Additional details
may be obtained from the photographs.

Filter Performance and Application

The elliptic-function filter was evaluated in a
600-ohm system and the attenuation response
versus frequency is shown by curve B of Fig. 1.
The excellent agreement between the calculated
and measured attenuation (typical of all filters
designed in accordance with modern filter design
techniques) is primarily due to the use of the
high-(} toroids and the adjustment of component
values to within a few percent of the design
values.

Although the bandpass filter was not tested
in an RTTY system under actual operating
conditions, the filter response curve indicates
that satisfactory performaunce should result if
the source and load resistunces are within 10
percent of 600 ohms. For this reason, a pad
designed to provide the proper filter source
resistance and having a loss of 6 to 10 db. is
recommended for insertion between the RTTY
receiver and the filter. Generally, the resistance
seen looking into the average receiver’s 600-
ohm transformer winding is several times greater
than 600 ohms, aud the recommended pad should
he designed to compensate for this. In addition
to providing the proper source for the filter,
the pad will tend to minimize reactive compo-
nents of the receiver output transformer from
affecting the filter operation and also will tend
to isolate the receiver audio output amplifier
from the widely-fluctuating input impedance of
the filter.
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Me-Straysis

I would like to get in touch with . . .
. . . radio amateurs scriously interested in UFQs.
WB6RPL.

. . doctors or health personnel in remote arcas
who would like to have medical consultations
with qualified medical specialists via ham radio.
WB2NIN.

. . . anyonc interested in playing chess on the
air. K2DDK.
. . . amuateurs who are members of the Rotary

International. WAGGXY.
e o « YLs interested in the International Teenage
Net. WA7FDF.

— ¢ ¢ ¢ GBI
QST congratulates . . .
Jack B. Harvey, K2HNY, on his appointment as
Senior Scientist for Communications Systems, Inc.,
Paramus, N. J.
Dr. George H. Reifenstein, W3CKN, on his pro-
motion to the rank of Rear Admiral, USNR. He is
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Technical Director, Clinical Rescarch and Medical
Educution, [J.8. Naval Medical Center, Bethesda,
Md.

Sheldon A. Glick, WB20HH, on bccoming in-
structor of radio-clectronics and amateur radio ut
the Talcott Mountain Science Center, Avon, Con-
necticut.

Burt J. Bittner, KOWOQN, who was elected Presi-
dent of the Board of Education, Air Academy School
Digtriet, Colorado.

Gerald Wade, WB4CMK, for being the only U.S.
winner in the Radio (fanada (QSL card design
contest.

Arthur A. Collins, WPCXX, President of Collins
Radio Co., who received a University of Iowa Dist-
inguished Service Award.

Clayton Bane, W6éWB, who wus ¢lected president
of the Northern California Advertising Agencies
Assoclation,
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A Simple
Step Attenuator

BY BYRON GOODMAN,* W1DX

between antenna and receiver, to reduce

overloading by extremely strong signals. b3
Attenuation between 3 and 33 db. can be ob-
tained in 3-db. steps by closing one or more of
four slide switches. A more elaborate design
might include 1- or 2-db. intervals, but the sole
intent. here wus to make the device simple and
inexpensive. (‘ommon 10-per cent-tolerance com-
position resistors are used.

Referring to the circuit diagram in Fig. 1,
when all of the switches ure in the *‘up”’ position
there is a direct connection between P; and Ps.
Moving S, “down"’ introduces a 3-db. pi-section
pad, moving S introduces § db. attenuation, and
Sz und 84 each add 12 db. attenuation. When
two or more switches are “down’’ the attenua~
tion is the total of the attenuations for the active
sections. [t should be noted that the design is
based on the assumption that the receiver looks
like 50 ohms; if it is higher, the lower values of
attenuation will be less than stated above. But
just because your receiver doesn't look like 50
ohms (or becuuse you don’t know what it looks
like) doesn’t mean the attenuator won’t work; it
will, but the aftenuation values will be different.
So what?

Trm attenuator to he described is for use

* 75 Holland Lane, East Hartford, Conn. (6118

I Andrade, ** Recent Trends in Receiver Front-End De-
sign,” QST, June, 1962,

“Talley, *‘ Receiver Front-fnd Attenuator,” QST, Jan-
uary, 1964.

24 The ITT Mackay Marine 3010-B Receiver,” QST,
April, 1967,

The use of the 12-db. maximum section is
bused on measurements made when the switches
were first installed. They had been wired for the
straight-through connections but no attenuating
resistors had been installed; an ‘“open circuit”
position wus available at each switch. Opening
one switch, the attenuation was 39 db. (measure-
ment at 28 Mec.). As the switches were progres-
sively opened, the additional attenuation per
switch decreased, and opening the last switch
introduced only 12 db. additional attenuation
over that obtained with three switches open. [t is
unlikely that the next step (24 db.) is practical
with this simple construction, and that’s why two
12-db. sections are included.

The unit was built on a piece of 5 % 8-inch
sheet aluminum bent into a 114-inch deep and
2-inch wide channel. The switches are mounted
2 inches apart. Coaxial line (RG-58/U) was
secured at each end by small aluminum cable
clamps bent from scrap aluminum. The ends of
the coaxial lines were terminated in « BNC plug
for the receiver and an S0-239 receptacle and
UG-177/U hood for the antenna connection.
Obviously these counections would vary with
the station and application.

Using a signal generator and receiver for
measurements at 28 Mec., no differences in at~
tenuation could be detected with a bottom plate
on or off.

Anyone who wishes to confirm the attenua-
tions of the vurious sections can use a signal

Resistor networks for the attenuator are mounted on the switches and grounded to lugs held by the switches. Note that
outer conductor of coaxial cable is fanned out and grounded either side of switch.
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Fig. 1—Circui‘ diagram of the step attenuator, All resistors are 2-watt composition.

P1, P2—See text.

$1-S4—D.p.d.t. slide switch (Continental-Wirt or equiv.}

generator (it must have an accirate attenuator),
an audio oscillator and oscilloscope, or 4 source
of d.c. and a voltmeter. Counect a 50-ohm
resistor or other termination ncross the output,
(receiver) plug. The voltage ut this point, meas-
ured by receiver, oscilloscope or voltmater)
should be 0.71 times the input voltage for the
3-db. section, 0.50 times the input voltage for
the 6-db.section, and 0.25 times the input voltage
for the 12-db. section. But again, if it doesn’t
work out right on the button, so what? It will
still work and it will help you on more than one
oceasion when the QRM gets heavy.

(Anyone interested in a more precise step at-

tennator -— and who has the facilities for measur-
ing r.f. resistance values — c¢an design his at-
tenuator sections from the following:

A2

= characteristic resistance, e.g., 50

ohms

where o

ratio: e.g 1 414 for 3 db,,
12db.,and so on.)

2.0 for 6 db., 1.0 for

NEW BOOKS

RCA Linear Integrated Circuit Funda-
mentals, by statf at Commercial Engineering,
RCA Hlectronic Components and Devices,
Harrison, New Jersey 07029. Technical Series
1C-40. 534 by 834 inches, 240 pages including
index, white paper cover. Price, $2.00.

An integrated circuit is a collection of components
fabricated as a complete entity to perform some electronic
function. From which definition the layman might assume,
with some reasou, that what this amnounts to is primarily
a one-piece realization of an ordinary multi-component
circuit — especially when such-and-such an *‘IC" contains
{4 transistors, 21 diodes, 6 resistors, Y capacitors, and
heaven only knows what eise No doubt about it, the IC is
a miniaturized marvel However, there's a lot more to the
story than getting a heaping handful of components for the
price of one

The fuct is that the IC calls an entirely new philosophy
of design into being. Integrated construction has some very
definite limitations as well as equally important advantages.
‘The circuit designer must recognize one outstanding fact:
in ICs it is far less costly to make multiple transistors than
it is to make any other kind of component. In fact, only
two other kinds can be made, resistors and cupacitors —
resistors up to perhaps 20,000 ohms, and capacitors up to
a few hundred. Furthermore, since the cost of any compo-
nent on the semiconductor *‘chip' is proportional to its
urea, resistors and capacitors cost more than transistors
because they take more space, espccially in the higher
values. The optimum integrated circuit, therefore, ig one in
which transistors (or diodes, since each transistor readily can
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be connected as a diode) are substituted for resistance and
capacitance. This explains, partially, why an 1C often has
such an appurently excessive number of transistors in one
small package.

The second reason has to do with the nature of semi-
conductor material. When all the fabrication is done with
microscopic dimensions on one tiny piece of silicon, two
side-by-side transistors will have almost identical character-
istics, and so will other devices on the same chip. This is
especially important when temperature effects are con-
sidered; excellent temperaturz charucteristics can be
obtained by suitable circuit design. *Suitable design’
generally means that two or more transistors are used in
balanced circuits to a job that would be done by only one
transistor in conventional circuit layouts, but the vxtra
complications ure worth it because of the improved tempera-
ture stability. T'hus most integrated amplifier circuits are
‘*differential”’ amplifiers — out old friend pusii-pull in a
new hat.

All this and much more is covered in ‘‘RCA Linear
Integrated Circuit Fundamentals’’. Basic design considera-
tions are discussed for the benefit ot the circuit designer who
must have a tailor-made IC, and in addition a little over half
the book is spent on applications of a number of standard-
ized [Cs marketed by RCA. The hook does not range the
entire 1C field, being limited to linear circuits — i.e., linear
amplifiers — of monolithic construction, where the entire
circuit is made by diffusion techniques on a silicon chip.
Nonlineur circuits such as flip-flops are not covered, nor
are circuits made by the thin-film and other methods.
I{owever, the monolithic linear circuit would appear to be
enough for a first gulp. There is plenty of design information,
liberally sprinkled with mathematics, as well a8 performance
data vn RCA linear integrated circuits. -~ W1DF
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432-MC. SOLAR PATROL

A Study of Solar Noise in Relation to Radio Propagation

BY PAUL M. WILSON, W4HHK/A4HHK *

WHHHEK was comparatively idle. Osear 1V
was silent, moonbounce activity on 432 Me.

was nil, and there were no tropo-scatter schedules
in prospect. Then an item in Sky and Telescope
caught my eye. It told how NASA planned to
maintain a solar-flare patrol as part of the space
program. Why not a solar patrol on 432 Mec.?

This seemed like a worthwhile effort. Though
the flux density of radio noise from the sun is
measured daily by observatories, their records
are not immediately available to the amuteur.
Our project would be a means of keeping track
of solar activity on a day-to-day basis. In addi-
tion, it would be & way to evaluate the autenna
and receiving system, und periodically check it.

Until now only an ocecasional “look” ut the
sun had been made. Observation had been incon-
venient because each session meant trips up and
down the tower to release and stow the dish.
By the middle of April, 1966, several events had
made daily observations feasible. A stowing
device was built that permitted operation from
the ground. A commercial step attenuator was
obtained for calibrating solar noise recordings
aceurately. Last but not least, a 432-Mc. preamp-
lifier built with low-noise kMe. transistors made
a noticeable improvement in 432-Mec. receiver
performance.

* Box 430, Collierville, Tennessee 38017
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IN the spring of 1966, the “big dish’ at

Solar Signals

At this point it is desirable to examine the
source of the noise to he observed and measured.
The sun is some 92 million miles from euarth, or
8.3 minutes of travel at the speed of light and
radio emissions. 1t is not a true point source, but
for most amateur purposes can be considered as
one. According to Bray and Kirchner,! it can
be represented as a ring of about vne degree
ungular diameter ou the outside, und about one-
half degree on the inside. The sun is a source of
noise on radio frequencies, caused by plasma
uscillations and gyro-oscillutions in the solar
uatmosphere, as well as noise originating in random
collision uf electrons. Noise from the quiet sun is
of the latter type.* A solar noise recording made
when the sun was relatively quiet is shown in
Fig. 1.

Noise from a quiet sun appears to have random
polarization, but bursts of high intensity at 432
Me. areelliptically to lineurly polarized.® Sunspot
activity of the current 11-year cyele (Cyele 20)
is expected to peak some time in 1068. The quiet

! Bray und Kirchner, ‘* Antenna Patterns from the &un,”
July, 1960, QST p. 13.

2 NBS Monograph 80, “* Tonospheric Radio Propagation,”
April 1, 1965, p. 38. Price 82.75, irom Supt. of Documents,
Washington, D. (!, 20402.

* M. H. Cohen, Clornell University, ‘ Measurement of
Solar Radiation at 430 Me." Quarterly Status Keport,
Feh. 1-july 31, 1965,

QST for




sun looks like an approximate 500,000-degree
Kelvin source, rising to about 1,000,000 degrees
K. when disturbed.* The amplitude of solar
cmission may remain relatively constant for long
periods, aud then will be greatly enhanced during
4 ‘“‘noise storm.” Such storms are often asso-
ciated with solar flares and certain geophysical
disturbances, and may last for hours or duys.’
Solar flares are sometimes, but not always, fol-
lowed by aurora some 20 to 40 hours later. The
rotation period of the sun is about 27 days, and
there is a tendency for aurora to recur at this
rate. Somesunspots may survive severalrotations
before disappearing. In a 1951 QST article,®
Moore pointed out that correlation between
stmspot number and aurora is not as great as one
might expect. But what sbout solar noise and
aurora, or sporadic K, Fa or transequatorial
v.h.f. propagation? It was hoped that regular
solar noise observation might serve as an indica-
tor of propagution conditions, and possibly give
advance warning of events such as major auroras.

Equipment Evaluation

Besides helping you to keep up to dute on what
the sun is doing, regular solar noise measwrements
are a means of evaluating system performance,
from antenna to receiver output. For given
antenna size, feed line loss and receiver tempera-
taire (or noise figure) a certain minimum amount
of solar noise should always be obtainable.
WI1FZJ described how a [7-foot parabola and w
receiver-feed line combination with a 751-degrees
Kelvin temperature would observe a :-db.
increase in noise when aimed at the quiet sun.”
Another reference gives the quict-sun noise level
at 432 Mec. as 21 db. below the receiver noise
level when using a perfect receiver and a dipole
antenna. An increase of 10 db. could be expected
from an active sun.®

44 The World Above 50 Aec.,” October, 1965, Qb'TWb 112+

& Reference 2, p. 43.

6 Moore, ““ Aurora and Magnetic Storms,” Jfune, 1951,
QSY, p. 16.

7¢«The World Above 50 Me.,” October, 1965, QST p.
112,

¥*1 T & T Reference Data for Radio Engincers,” 4th
Kdition, p 764.
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Fig. 1—Noise of the sun on a relaﬁvely-quiet day, Dec. 1,
1964, Noise was running between 3 and 3.5 db. American
sunspot count was 32. A 1-db. calibration dip is seen near
the center of the recording. A burst of ignition noise
is seen at the left,

At the outset several questions were raised.
Was the writer’s dish performing up to specifica-
tions? What short-term variations wonld be
observed? Could solar noise be used for reason-
ably accurate comparisons of equipment? Text
books on hand didn’t have ull the answers. Thus
one goal of the project was to resolve some of
these questions.

The Noise-Observing Setup

The equipment used for solar noise measure-
meunt at W4HHK is shown in block-diagram form
in Fig. 2. It doesn’t have the simplicity of visual
devices such as the Aurorascope® for checking
sunspot activity, but it does work, rain or shine,
The antenna is an 18-foot parabola, with a focal
length of Y0 inches, and a diameter-to-focal-length
ratio of 2.45. The slide-rule specifications for 432
Me. are 26 db. gain over isotropic, and a beam-
width of Y degrees at the half-power points. It
was made by the D. 5. Kennedy Company, and
obtained through the Army MARS program.
The center is 35 feet above ground, at a 380-foot
elevation. Geographic location islatitude 35 02 48
North and longitude 89 40 (04 West. The dish iy
fully steerable in uzimuth and elevation by an
SCR-5%4 pedestal.

A modified FPS-3 radar platform supports the
’ "Tomcxk ““The Aurorascope,’” July, 1964, QbT p 43.

18- Ft. Dish
reedline
//
4 JTRANSISTOR TRANSISTOR 432:Mc. 20-08 step |
AMPLI FIER AMPLIF(ER CONVERTER PAD ATTENUATOR|
BATTERY BATTERY
G ONSTANT | comverider | _|10-0B 75A3 AF
BERSs | e o[ & 7543 PAD RECEIVER RECTIFIER
Fig. 2—Block diogran‘) of the 432-Mc. solar-noise R&%ﬁggﬂi{
measuring setup at WAHHK.
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pedestal and dish. Selsyn indicators at the control
point show the azimuth and elevation in one-
degree intervals. Steering is done by applying
d.c. power to the !4-h.p. pedestal motors.

The feed for the dish is a horizontal folded
dipole, with a plane reflector 16 inches in diam-
eter. An air-dielectric balun mounted at the feed
matches 50-ohm coax to the balanced 300-ohm
dipole. A 3S-foot length of foam RG-8 connects
the balun to a 60-foot run of 74-inch Heliax,
from the base of the pedestal to the shack. Over-
all line loss is about .25 db., according to pub-
lished figures.

Since the antenna is also used for transmitting,
a coaxial relay, not shown, is employed for
transmit-receive switching. It is worth men-
tioning that after several months of operating
a kilowatt transmitter alongside, no measirable
change in receiver noise figure has been observed.
The feed line is disconnected manually when the
equipment is not in use, as a precaution against
damage from lightning and heavy static.

Jlach r.f. stage is in a separate aluminum box,
with power supplied by individual 9-volt bat-
teries. The first r.f. amplifier uses a KMC n.p.n.
experimental transistor, with a factory-measured
noise figure of 2.8 db. (for the transistor). The
second uses a TIXDMOS p.n.p. transistor. Ciain
per stage is about 9 db. Each has the common-
emitter configuration, and iz unneutralized.
Both are stable, even in the absence of input
load. Both have double-tuned input circuits, to
minimize response to out-of-band signals. Tn-
band signals are not a problem, as the nearest
432-Mec. station is 70 miles distant! The second
r.f. stage feeds a 1N21F mixer, which works into
a 50-0Me. converter at 49.5 Me., converting again
to 7 Me., and followed by a 75A3 receiver and
chart recorder. The converter and 75A3 are
always kept on standby when not in use, to
minimize trouble. The r.f. amplifiers and 432-Mec.
converter were built by the writer.

A constant-voltage line transformer was found
to be necessary to maintain reasonably good
gain stability. Without it a recording of a
constant-amplitude signal would vary consider-
ably, especially during lengthy recordings. Ap-
parently the main cause of this was heater-
voltage change, as the converter plate voltages
are all regulated. The converter secemed more
sensitive to line-voltage change than did the
75A3. This and other problems were ironed out
before regular ohservations began on June 1,
1966.

A 20-db. fixed pad is used at the converter
output and a 10-db. fixed pad at the receiver
input, with the step attenuator in the 50)-ohm
line hetween them. This was done to insure
operation of the attenuator at its design impe-
dance. The 75A3 mode switch was modified to
permit reception with the b.f.o. and a.v.c. off.
The receiver 500-ohm outpnt is connected to a
hridge rectifier, which drives the Esterline-Angus
1-ma. strip-chart recorder. Rectitier output is not
linear, crowding at the low-signal end of the
scule. lsterline-Angus chart paper, type 132020,

28

) AY
NN
\ AN N
‘\ \ \‘\v
\ \ \ AR
\) msnnovsnorpsgu \
- R\ ATTENUATION DIsH
PEAKED
} ‘ r —r ] L" ON SUN
50-0HM TERMINATION T 0B
N t-_5D8
608 .
[/ =-fi5sic, i
Vi { / [ 7
- 4 A 4 A A
e £ £ £

Fig. 3—Solar noise level of 5 db. recorded March 3, 1967.
Read chart from right to left. A chart speed of 3 inches per
hour was used at the start, as the dish was centered on the
sun for the recording in the upper right corner of the
chart, then changed to 3 inches per minute for the measure-
ment. Next come three levels of attenuation, inserted for
calibration, and another 15 seconds of solar noise. The dish
is then turned away from the sun, and the quiet-sky noise
is recorded. A 50-ohm termination is then substituted,
giving about 0.5 db. more noise than the quiet sky.

that closely matches the rectifier response, was
obtained surpius. A chart speed of 3 inches per
minute has heen found a good compromise
between easily-read recordings and paper con-
servation. For long-duration recordings a speed
of 3 inches per hour has been used.

Making Measurements

Radio observatories measure the flux density
of solar radio emissions by using the unit of 10-%2
watts per square meter per cycle per second.
The method used by the writer measures the
ratio of soulur noise to quiet-sky (background)
noise in decibels. The results of a typical measure-
ment, made as described below, are shown in
Fig. 3. The feed line is connected to the first r.f.
amplifier and power is applied to both r.f. stages.
Converter crystal mixer current is adjusted to
read (.5 ma. The 75A3 S-meter is observed to
verify that two S-units of converter noise is read
with the receiver in the a.m. mode. The 75A3
a.v.c. and b.f.0. are turned off, and the a.m. and
c.w. limiters are disabled. Audio gain is advanced
to 75 percent of full volume, and the “r.f.”’ gain
is reduced until the chart recorder reads about
one-third scale, as seen at the right edge of the
recording.

The dish is then stecred toward the sun, and
the azimuth and elevation controls are adjusted
until maximum noise is indicated on the recorder.
Audio gain is readjusted for a meter reading of
about 0.9 ma. Chart speed is shifted from the
3 inches per hour, used while steering, to 3 inches
per minute, and solar noise is recorded for about
30 seconds. This is the first 5-db. peak at the
right. At this point several steps of attenuation
are inserted to calibrate the chart, usually begin-
ning with the 3-db. step. Normally the 3-, 4-,
and 5-db. steps are each recorded for 15 to 30
seconds, depending on the undesired responses
that mayv be.present, such as from ignition or
radar. In this instance steps of 4, 5 and 6 db.
were used. The audio is monitored on a speaker,
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and the chart trace is observed, to muke certain
that interference is not spoiling calibration and
reception in general.

Following the last level of calibration the
attenuator is switched out of the cirenit, and
full solar noise is again recorded on the chart.
If nothing has changed (dish heading by wind
gust, solar noisc level, etc.) the reading will be
about the same as at the start. Though the
sun is not tracked during the measurement, the
noise amplitude should remain constant, because
of the antenna beamwidth and the shortness of
the meusurement period.

The dish is then steered away from the sun to
4 point in the northwest sky, the quietest heading
for this location. Quiet-sky noise level is recorded
for 30 seconds to a minute, again making certain
that unwanted noise does not obscure the quiet-
sky noise level. As each measurement is being
made the GMT date-time, culibration steps, and
other information are noted quickly on the
moving chart. Three to six measurements are
made each day in this manner, the entire opera-
tion taking 30 minutes or so. More measurements
are made if conditions warrant. Recordings are
examined at the end of the session, or later, and
solar noise readings determined. Periodically the
noise of a 50-ohm termination at the receiver
iuput is recorded, in addition to quiet-sky noise,
to confirm receiver performance. Termination
noise is usually about 0.5 db. higher than quiet-
sky noise, as seen at the left edge of Fig. 3.

All readings are entered in the solar noise log,
and the section of chart with the highest reading
is mounted and filed. The highest reading is of
particular interest because it shows maximum
solar activity during the observing period, and
because it is usually the most accurate. Any

errors caused by steering, noise, and equipment,
failure tend to degrade readings.

A solar noise recording muade while the sun
moved across the dish is shown in Fig. 4. This
was obtained by pointing the dish at a point
in the sky where the sun would be at a later time.
The Greenwich hour angle and declination of the
sun were determined from the Nautical Al-
manac.!® This information was converted to
azimuth and elevation by tables found in o
Hydrographic Office publication.!! Receiver gain
was adjusted so that background noise deflected
the recording pen about one-third scale, and the
chart speed set for 3 inches per hour. Recording
was started about an hour in advance of the time
for which the dish was positioned. When the sun
came into view the solar noise rose from the
background level, peaked, and then slowly fell.
Insertion of suitable levels of attenuation, in this
instance 4 and 5 db., provide a check on the per-
formance and establish the accuracy of the
recording. Only the main lobe is seen at present
levels of solar activity. Minor lobes of the
antenna are too far down to show.

The sun’s position can be used to ‘“boresight”’
an amateur antenna. The dish is peaked carefully
on the sun al a time and date listed in the
Nautical Alnanac, and the azimuth and eleva-
tion indicators are adjusted to read the azimuth
and elevation given in the tables for that moment.
This requires knowing the latitude and longitude
of the antenna site precisely, aud making the test
4t the correct time.

10 ¢ Nautical Almanac for 1967,” Supt. of Documents,
Washington, D. C. 20402, Price $3.50.

1411, 8. Navy Hydrographic Oflice Tables of Computed
Altitude and Azimuth,” Latitudes 30 to 39 degrees, in-
clusive. Puh, No. 214, Vol. TV, Order volume applicable to

Fig. 4—Movement of the sun across the dish
is shown in this 3-hour recording made with
slow chart speed. The antenna was aimed

your latitude, from Supt. of Documents, Price $3,00.
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A Quiet Summer Ends Dramatically

Noise varied monotonously between 3 and 4
db. through the summer of 1966. QST reported an
aurora on July 7-8, and Sky and Telescope
mentioned a big flare on July 11, but solar noise
recordings on or about these dates gave no hint
of anything out of the ordinary. Obviously meas-
urements made during a brief period daily do
not tell the whole story, and short-term events
can be missed entirely. By late August the daily
routine of shooting the sun had become just that:
aroutine. Interest was lagging.

Then on August 29 a reading of 4.7 db. wus
obtained. Bunspot. records indicate that it was
probably higher the previous day, when a Class 3
tlare and associated sudden ionospheric dis-
turbance (SID) occurred, but the 28th had been
missed by this observer. Here was the big change
sought all summer. Would there be an aurora?
Indeed there was! QST reported auroral v.h.f.
communication on Aug. 29, 30 and Sept. 1
through 4. The cvening display of Sept. 3 was
the best aurora in years, according to Sky and
T'elescope,*® and amateur results on 6 and 2 bear
this out. An inconvenient work schedule and too
much reliance on “ N7 transmissions by WWV
caused the writer to miss the hig event!

"This called for careful monitoring of the sun
for the remainder of the month, with results
shown in Fig. 5. Solar noise is plotted by the
solid line, und American sunspot numbers!s
hy the broken line. Aurora dates are identified
by the symbol, A. Note the high level of solar
noise and sunspot number on Aug. 29, followed
by a rapid drop to the low point Sept. 3, the
period of auroral activity. Solar noise peuks were
observed again on the 16th and 20th, and corre-
sponding sunspot maxima vccurred on the 17th,
19th and 21st. Both started dropping, and
reached a low point on the 27th and 28th. No
radio aurora was reported around the noise peaks
of the 16th and 20th, but visual sightings were
reported by Sky and Telescope. QST reported
50-Me. DX Sept. 21.

The graph indicates that 432-Me. solar noise
and sunspot numbers are related, and vary in
the same general way. One can see readily that
there is also a correlation with aurora. It would
also appear that during September the sunspot
maxima and minima tended to trail solar noise
highs and lows by a day or so. This is not always
the case. Records for eight other months show
noise peaks and sunspot maxima coinciding, and
occusionally the sunspot count has peaked a
day in advance of the noise.

Fall and Winter

During October solar noise was measured every
day but three. Auroral propagation on 50 and
144 Me. was reported by W1HDQ Oct. 3, but
noise and sunspot figures for the period didn’t

12+ Auroral Activity Increases,” Observer's Page, Sky
and Telescope, December, 1966, p. 380.

3 American sunspot numbers derived by the American
Association of Variable Star Observers (AAVSO), solar di-
vision, reported monthly in Sky and Telescope.
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Fig. 6—90-second burst of solar noise recorded at 1613
GMT Feb. 23, 1967. Peaks were some 3.5 db. above
the normal solar noise level.

indicate it. Presumably this was a 27-day re-
currence of the disturbance of early September.
There was a noise peak on the 20th that coincided
with maximum sunspot number (X2) for the
month. The Ottawa Algonquin Radio Observa-
tory report for October shows solar flux at 2500
Me. also peaked this day, but there were no radio
aurora reports. Sky und Telescope confirms that
there was a small aurora on the 20th. Trans-
equatorial propagation on 50 Me. was observed
by PY5GK on 14 days in October, including the
21st, but not the 20th.

Shortened daylight hours reduced our oppor-
tunities for daily observations in November and
December. Solar noise high for November was
only 4.1 db., but activity picked up in December.
High noise reading for the last month of the yeur
was 4.75 db. at 1900 GMT, Dec. 13. There were
no reports of aurora. (Statistically, aurora is
rare in this hemispbere in December -~ Editor).
Sagamore Hill Observatory reported an out-
standing solar rudio emission on 2695 Me. at this
time, and American sunspot numbers were at
their month high on the 13th. A week later noise
readings reached a low point, and then began an
upward climb toward the end of the month. A
good indicator of general solar activity, for the
writer, has been the number of days per month
thatsolar noise reached 4 db. or higher. December
had 13 such days, corupared with only 5 in No-
vember, for almost the surae number of observing
days.

No observations were made the first few days
of 1967, but when they were resumed Jan. 5 o
whopping 5.1 db. was recorded, and it was up to
5.6 db. the following day. The alert was sounded,
and participants in the V.h.f. Sweepstakes the
weekend of Jan. 7--% don't need to he told what
happened. Working schedules the next few days
prevented observations, but on Jan. 10 a high of
4.75 db. was recorded. Three days later, Jun.
13-14, another auroral session was reported.
Like that of Jan. 7-8, it wus violent and wide-
spread, yet January is normally a relatively quiet
month for aurora. Solar activity continued high,
and every day when observations could be made
found noise exceeding 4 db.

The first day of February u high noise reading
of 4.6 db. was obtained, and on the 4th an all-
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time high of 6 db. was logged! Three days later,
on the Tth, another nurora was enjoyed by the
v.h.f. gang. Activity continued high, with read-
ings of 4.7 db. on the 7th and 4.5 db. on the &th.
Readings then settled down to about 4 db. There
was no iudication of aurora on Feb. 16, about
the time that a recurring disturbance might have
been expected. It would appear that some of the
“repeaters” (auroras recurring on the 27-day
solar rotation cycle) are not associated with
solar noise readings, or the related noise peaks
are of short duration and are easily missed.
Readings continued at 4 db. until Feb. 23,
when a moderate rise to 4.5 db. wus vbserved.
Something new to the writer was recorded on
this date: a noise burst some 3 db. above the
average level, lasting about 90 seconds. See
Fig. 6. On the 25th solar noise was peaking at
4.6 db. A minor aurora was reported on the 27th.

The Overall Picture

Highlights for the period June 1, 1966, to
March 1, 1967, areshown in Table I. The monthly
meuan vulue for American sunspot numbers is
included to show the relationship of sunspot
count to solar noise. No doubt results might have
heen different if noise readings had been made
every day, or for longer periods of time. Never-
theless, the figures do show that solar radio nvise
and solar activity have been increasing since
June, 1966, and are still climbing. During the
entire period there were no changes made in
equipment or measuring procedure. Auy known
causes of error have been noted. Various r.f.
amplifiers were tested and compared from time
to time, but only the units described were used
for the recorded data. Periodic checks of tubes
and regular measurement of noise figure was
done in an effort to obtain consistent results.
The unchanging performance of the transistor
r.f. stages contributed much to the system re-
lability.

Our 432-Me. solar patrol has provided some
answers to questions raised at the beginning,
but more information is needed. The receiving
system has performed about as expected, except

Table I — 432 Mc. Solar Noise
June, 1966-February, 1967

No. Days | No. Days American

Measure-| Solar Sunspot

ments Noise |Maximum| Numbers
were |was4DB Level Mean

Month made |or Higher| Recorded | Value (%)
June 25 2 [4.0DB| 366
July 22 1 1.0 47.2
August 14 2 |47 46.1
September| 2% 9 156 40.9
October 27 6 |5.0 50.6
November 19 5 1.1 50.0
Decemher 18 13 14.75 64.3
January 19 19 |56 101.4
February 23 20 6.0 85.6

(¥) From Sky & Telescope Magazine,
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Paul Wilson, W4HHK, at work on the 18-foot dish used
to make solar noise measurements on 432 Mc. The driven
element and its circular plane reflector are

just above the author's head.

that the azimuth beamwidth of the antennais al-
most double what it should be, probably because
an 18-foot dish is *“small”’ in terms of wavelength
at 432 Mec., and thus the dipole does not simulate
a point source, as it must for optimum perform-
ance with u parabolic reflector. Vertical beam-
width is correct, about 9 degrees.

A minimum of about 3 db. of solar noise was
always obtained, even during periods of little
or no solar activity. When used with care, solar
noise readings under quiet conditions can be
used to evaluate systems, and make comparisons
between antennas, r.f. amplifiers and so on. By
compuring readings with other amateurs, a v.h.f.
operator can determine if his system is ‘‘in the
ball park,” which cun be very helpful in setting
up for moonbounce work, for example. But be-
ware! Solar noise measurements are.subject to
error and variations, just as noise figure measure-
ments are,

Regular observations do give an indication of
solar activity, but the solar noise level is not an
exact indicator of sunspot number. For example,
the AAVSO daily sunspot count has varied from
1 to 89 for noise readings of 3.5 to 3.6 db. Sunspot
number is usually in the range of 1 to 50 for a

{Continued on page 140)
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A New
High-Power

Keyed

series-parallel operation of currently available

reed switches was not the best solution to the
high-power r.f. keying problem, and the hope
wus expressed that manufacturers might be able
to make a more rugged reed switch. This hope
does not seem o have been realized vet. However,
high-voltage vacuum switches — not of the reed
type — have bz2en commercially availuble for
many years, with voltage and current ratings
fully adequate to handle the highest legal ama~
teur power. At first glance, though, thase vacuum
switches appeured to have some potential draw-
backs: first, the stated operating times seemed
rather slow for high-speed break-in keying: next,
the quoted lifetimes, while in the millions of
operations, were nevertheless considerably short-
er than those of the reed switches: and last, but
certainly not least, their prices fall in the fifty-
dollar range. Kxperimental tests have shown the
first two fears to be groundless, but the last obh-
jection still remains, of courss, and can only be
overcome by a dedicated pocketbook!

Either the Kilovac (formerly HyVac) HC-1
or the similar Jennings RTTA relay was found to
work very well.2 At 16 Mec. these relays have an
advertised r.f. voltage breakdown of about 2 kv.

IT was remarked in an earlier article! that the

t+A Keyed Antenna Relay,” QST, p. 29, July, 1964.

2 The ultimate in keying relays appears to he the
Jennings RBI1R. It is rated at 8 kv, and 6 amperes at 16
Me.: expeeted lifetime is 10 million operations, and ad-
vertised operating time i8 3 to 5 milliseconds. However, the
price of the RBIR is around $120.

Latest version of
VE3AU'S keyed an-
tenna relay. The vac-
uum relay is mounted in
the center of the parti-
tion extending between
the sides of the chassis.
The partition shields
the r.f. section, right,
from the d.c. wiring.
In the r.f. compartment,
Ji and Ja are at the
top of the r.f. compart-
ment in this view; J2
is at the lower left, and
the fuse is in the lower-
right corner. Arrange-
ment of the d.c. circuits,

Antenna Relay

and a ecurrent-carrying capacity of about T
amperes. This represents a power capability of
several kilowatls under “cold-switching’ con-
ditions. The relays are also rated at several hun-
dred watts under ‘‘hot-switching’” conditions
where the power flow is actually interrupted by
the relay. With a kilowatt input at 14 Mec. to
the test amplifier it was not found possible to
break down either relay, internally or externally,
with the most violent load mismatches that
could be dreamed up — open circuit, short circuit
or highly reactive loads. This was indeed a pleas-
ant change after the little reed switches, which
worked fine at high powers provided everything
was nicely matched but tended to disintegrate
explosively if one did something stupid, such as
connecting either the wrong antenna or no an-
tenna.

The advertised operating times of the relays
are given as 6 to 8 milliseconds which, if true in
practice, could reduce the length of a dot quite
noticeably at 50 words per minute. However,
when used in the keying circuits shown here
(Fig. 1), or in the earlier articles 1'3, the actual
measured closing times of the relays were found
to lie between 1 and 2 milliseconds, which has a
negligible effect. at any speed up to 50 w.p.m.

The lifetime question can be answered satis-
factorily only by controlled tests on a statistically
significant number of samples, which is a pro-
gram beyond the financial means of the average

"8 “High Power Version of the Keyed Antenna Relay,”
QST, p. 20, December, 1964.

feft, is not critical.

32




J7

220K .02

AMPGRID
KEYING

E VFO
KEYING

Js

001

O— i
TEST POINT

$

115V.

OZ'L

L

02

Fig. 1 —Circvit of the high-power keyed antenna relay
and power supply. Capacitances are in uf.; capacitors
are 500-volt disk ceramic except for those with polarity
indicated, which are electrolytic, and those listed below;
0.06-uf. capacitors are three 0.02-xf. disks in parallel.
Resistances are in ohms (K = 1000); fixed resistors are 2
watt except as indicated.

Cy,Ca—Feedthroughtype;any vaiue of the order of 0.002
uf. satisfactory.

CR1-CRg, inc.— Silicon, 600 volts p.i.v., 750 ma. (1N2071
or equivalent).

J1, Ja—Chassis-mounting coax connector (SO-239).

Jo—Phono jack.

J4, J5, Je—Phane jack, open-circuit.

Jz—Pin jack.

Ki1—Vacuum relay; see text.

Qi—Silicon n.p.n.; 5 watts, 60 volts (2N3053 or equiva-
lent).

Ri—500-ohm variable, 2 watts.

T1—40 volts, 12 va. (Hammond 56712 or equivalent).

experimenter! All that can be said here is that the
first relay tried is still working perfectly after a
year of service, representing considerably more
than the million or so operations conservatively
claimed by the manufacturer. Of course, the r.f.
power is *'eold-switched” and the relay is re-
quired to **hot-switch’ only a few milliamperes
of d.c. in the bias circuit, which is far below its
rated hot-switching capacity, and this un-
doubtedly adds to its life.

In Fig. | the ouly essential change from the
cireuit diagrams of the earlier versions using reed
relays is the inclusion of the transistor amplifier,
1. Both the HC-1 and the RJ1A relay have o
standard coil resistance of $35 ohms and are
intended to work from a nominal 26-volt d.c.
supply. The circuit of Fig. 1 is designed to apply
about ~— 51 volts initially to the coil to speed up
contact closing, and the resultant 100 to 150 ma.

August 1967

surge of coil current may be more than the aver-
age nser would want to key directly. The simple
d.c. amplifier reduces the keyed current. to a few
milliamperes.

The shaping of the rise and fall of the r.f.
envelope to achieve clickless keying should be
done as usual by means of one of the conven-
tional differential keying systems. (One then
needs ouly to ensure that the antenna remains
connected to the transmitter for a few milli-
seconds after the key is opened to allow the
decayving waveform to drop to a negligible level.
Suitable capacitance across the relay coil did the
trick in the previous models. Here, the same
effect is produced by diode ('R, which (besides
suppressing transients potentially harmful to
the transistor) allows the stored energy in the
coil to circulate through it and the coil, thus
delaying the opening of the relay just like a
capacitor.

One oiher minor innovation is the provision of
J5, to which the keyed nscillator may be connected
instead of to J4 in parallel with the amplifier. This
gives the ascillator an extra 1 to 2 milliseconds
head start on the amplifier while the relay is
closing, which may be all that is needed to re-
move any residual chirp.

The photo shows the 2 X 4 X S-inch chassis of
the keying relay with an HC-1 relay mounted in
place. All r.f. and d.c. jacks and connectors are

on top of the chassis.

(Just recently the Jennings Division of I'TT has
announced a new moderately-priced relay which
should be quite satisfactory in VE3AU's circuit.
See description under “New Apparatus’ else-
where in this issue. - Editor.)

Back Copies and Photographs

Back copies of QST referred to in QST
idsues are available wheu in print from
our Circulation Department. Please send
cash, money order or check — 75¢ for each
copy — with your order; we cannot bill
small orders nor ean we ship c.o.d.

Full size (K by 10) glossy prints of equip-
ment described in QST hy staff members
{unly) can be furnished at $1.50 each.
Please indicate the QST issue, page num-
ber, and other necessary identitication
when ordering, and include full remittance
with your order — we do not bill nor ship
c.o.d.

“Sorry, but no reprints of individual QST
urticles are available, nor are templates
available unless specifically mentioned in
the article.
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A Phased End-Fire 4-Element Quad
for 14 Mc

BY WALT KNOOP*, W2PXR

Here's a new twist on quad design —
driven directors with a parasitic re-
flector. The antenna has given highly
satisfactory results at W2PXR.

that the quad antenna scemed to offer

a superior degrec of performance, and might
be a likely candidate to replace our auncient
W3DZZ tribander. A review of the literature
indicated conflicting reports with respect to the
gain that could be achieved by udding parasitic
directors to the widely-used two-element quad
having @ parasitic reflector. While WOAIW
found adding parasitic directors & worthwhile
proposition!, W6SAI indicated that adding
parasitic directors did not provide the increuse
in gain typical in a Yugi becuuse of the low-@
nature of the quad and the resultant lesser
induced currents in the parasitic elements®. This
observation seemed to muke intuitive sense to
us, so we got to thinking about how to overcome

EmeswE listening on 14 Me. convinced us

%11 East Greenbrook Road. North Caldwell, N. J. 07007

L Bergen, I'he M ulti-element Quad, QST, May 1963,

* Orr, Al About Cubial (Juad Antenna, Radio Publications,
Inc., Wilton, Conn.
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the problem. Why not. drive three clements with
phased transmission lines and retain the parasitic
retlector?

The ARRI Antenna Book?2 in discussing
end-fire arrays in general and unidirectional
end-fire arrays in particular — which is basically
what this configuration would be — states that
the adjustment process is tedious and that the
difficulty of feeding the elements resulted in no
application of multielement driven end-fire arrays
in amateur work. So, being on the stubborn and
determined side, swe decided we would put to-
gether u four-element quad, with three elements
driven in the proper phase for unidirectivity and
the currents in ull loops made equal, & primary
requirement for this configurution.

For the basic dimensions we used those devel-
oped by WOAIW for his driven element and
parasitic reflector. Scuttlebutt at several hamfests
had indicated that these dimensions were sound
uand could not he significanily improved upon.
Also, his method of feeding ut the bottom apex
of the diamond would lend itself nicely to onr
proposed mechanical structure for the matching
and phasing trausmission lines.

Fig. | sketches a single loop ussembly, and
Fig. 2 shows the essential dimensions as seen in
the plane of the boom.
"8 1919 edition pp. 148-150.
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DRILLED FOR ANCHORING
SUPPORT WIRE

1

NO.14 SUPPORT WIRE
ys FOR HANGER

AN

HANGER SKEWED PIPE
~QUAD LOOP 50 TRANSMISSION HANGER
LINE CLEARS BOOM Vs

-~

M4 OPEN MATCHING LINE, TAPE AND WIRE

600 OHMS ys aLom.
TUBING
s k
VERTICAL——| 18" LoNG
FIBREGLASS
ARM

600 OHMS
~—_

OPEN-WIRE 600-OHM
MATCHING STUB .

APPROX. /4 A
(A)
[ T
(]
Fig. 1 —(A) General arrangement of quad foop, matching
stub and phasing line. {B) How the matching stub is
supported from the fiberglass cross arm.
DRIVEN QUAD LOOP LENGTHS
70" 13—
/ 70,1 .\\\
—
10’ e 10" 10"
. _PARASITIC
REFLECTOR
LOOP EEE)GTH
30' BOOM 724
—_ - 1 A ¢

600-0HM LINE 4i] BALUN
9'9"LONG, TO BALUN |}~
1 600- OHM ‘3n
U OPEN WIRE 53
3.4 XMISSION LINE,
19'6" LONG TO
] BALUN ] -
RG-8U

TO TRANSMITTER

Fig. 2—Dimensions of the quad elements, matching stubs
and phasing lines.
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We constructed the quud loaps and the truns-
mission lines from ualuminum clothesline which
measures to be No. 9 AWG. The quarter-
wuve stubs were included, one cantinuous length
of wire being used to form the loop and the stub,
thus eliminating soldering and splicing where
possible. The tiberglass crossurms and hubs were
by U.8. Fiberglass Co. and the verticully-oriented
mutching stubs are supported at the top end by
Ls-inch aluminum tubing, I8 inches long, an-
chored with tube pipe hangers, American Tube
No. 601, which just happened to have the right
inside diameter to mate with or grasp the tupered
tiberglass arm at the proper distance out from
the hub.

The stubs are skewed somewhat in order (o
vlear the boom. This gives the assembly an
unsymmetricul appeurance, although it doesn’t
seem to cause any noticeable electrical un-
balances.

The inverted-U-shaped wood assembly visible
in the photogruph is fastened to the vertical
mast to hold the phasing lines awasy from the
tower, horizontally.

We decided to include & conventional 21-Me.
four-element parasitic quad us part of the struc-
ture since the supports were ulready there to be
used.

Since the impedance ut the junction of the
sending ends of two phasing lines and the driving
point on whut would normully be cousidered the
driven element i3 about 200 ohms, we placed a
4:1 Tenna Bal at this point and fed the bulun
with 50-ohm coax. This worked out nicely, as
will be scen in v.s.w.r. measurements appearing
further on.

Setting Up

As the .Anfenna Beok predicted, adjustment
wus u tedious process.

We reasoned that the leugth of the phasing
lines wus inviolate, since it was culculuted to
provide a phase delay equal to the free-space
distances between the two forward elements
und the first element. Therefore we wotld not
attempt to change this parameter.

In our first attempt to find the proper tap
point on the open nuutching stub, flashlight-bulb
current indicators were hung across 8 inches of
the three driven loops as shown in Fig. 3. We
arbitrarily conuccted the eunds of each of the
phasing lines to the mutching stubs about 3 feet
up from the hottom apex and applied trans-
mitting power. Lo and behold, the bulbs lighted,
but hardly with the vequired equul brilliance
which would indicute equal currents. The three
taps all interucted with euch other, and no
atnowunt of fussing would bring them together.

Then we reasoued that if the system were in
halunce, the impedances at the tap points should
he purely resistive and should look like 200 ohms,
sinece in essence we were paralleling three 600-
ohm loads and there should be no s.w.r. on the
phasing lines. \WWe converted our single ended
“Antennuscope’’ into n balanced bridge with a
1:1 balun and excited it with a grid-dip oscillator.
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[eaving all lines connected, und with & H0-ohm
termination at the sending end of the coux feed
line, we procecded to search each stub for the
200-ohm point, counecting the phasing lines at
these locutions.

The second element kept showing reactance on
the Anteunascope so we blindly clipped off 10
inches from what had been 17 foot 2-inch open
matching stubs on ull three driven elements,
on the premise that the stub length was not
optimum for proper matching. As it turned out,
we “cut the pants too short” and the natural
resonunt frequency of the array turned out to be
(4.4 Mec. We were uble to eliminate most of the
reactance, however, and had reached the point
where we suid “thix has gotta be it.” Besides,
trying to add length to the stub was an impos-
sible mechunicsl proposition.

With lots of backing und filling we ftinally
found the 200-ohm points on all three stubs and
decided to run an air check with W2AMJ, a mile
away, to put the finul touches on the tap points.
We were able to get one S unit improvement
with movements of the tap points in the order of
2 inches.

After tinal adjustment for maximum gain, the
relative brightness of the three bulbs was
observed to be slmost equal, and certainly more
uniform than hud been the case in the eurlier
adjustment process.

The next measurement was to determine the
v.3.w.r. on the conx feed at the sending end. This
was culculated from meusurements with a forward
and reverse power meter, Siecra Model (6.
The results were remarkable:

Freguency TSWR
14.0 1.15
141 1.12
142 1.056
143 (.00
14.350 1.00

Pattern Checks

Since we never could buy the idea that relutive
S-meter measurements from a ground-based locul
receiver were significant in  describing sky-
wave directivity and front-to-back ratio, we
decided to attempt an aerial survey utilizing
our Piper Apache.

We culibrated 2 National NC-270 receiver
with & strip chart recorder hung acruss the S
meter, and installed it temporarily in the Apache
with o single-wire antenns running from the
cabint, up to the tail and out to one wing tip.
A 2-meter transceiver was used for coordination
between the planc and the transmitting station.
Hours were spent in Hying a circular orbit with
a 2-mile radiug, at various altitudes representing
J-degree vertical increments up to a 45-degree
vertical angle.

It should be noted thai W2PXR i3 locuted on
a hillside, with the ridge above aligned northeast
and southwest and a slope of about 10 percent
for 1{ rile to the top. The horizontal pattern
was run only with ihe antenna peinted north,
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running NE-SW about one-fourth mile away. Effect of
ridge ot low angles is clearly indicoted.
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Fig. 5—Vertical profile of quad
taken in front of the antenna.
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obliquely into the hill. The results of this survey
are shown in Kig. 4. It i3 most unfortunate that
the low-angle patterns fell into the vertical-angle
nulls, which we didn't know about until later
when we ran a vertical profile. I would be inclined
to discount the practical validity of the 5-, 10-
and 15-degree horizontal patterns. However, it
seems clear that there is s decided bulge or
“spillover” in the pattern in the general direction
of the downhill slope, which iu itself is interesting.

We then wanted some information on the
vertical profile on our quad at 70-foot height
compared with the 4-element Yagi of W2MJ
at 90-foot elevation. Three runs were made at
eonstant altitude along the course of the anten-
ua's direction. Two of these were at W2PXR,
looking into and out of our hill, and one at W2MJ
since he has more level terrain. ‘The result of this
work is seen in Figs. 5, 6 and 7.

1t is interesting to note that terrain hus a
dacided effect. on the vertical radiation pattern.
Note that W2PXR when pointed into the hill
has only two low-angle lobes and too much
en-rgy at a high (20-degree) angle. Pointed out
of the hill, we lower the low-angle lobes and pick
up an extra “fat’’ one at 7.8 degrees.

Note also that W2MJ’s Yagi has but one low-
angle lobe, und that the verticul directivity is
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almost classical, right out of the text books.

Results

In conclusion, I would say that the 4-element
end-fire quad is roughly similar in actual per-
formance to the 4-element wide-spaced Yagi. It
is certainly a much broader-band affair, although
a mechanical monstrosity. It's the best antenna
['ve ever used, and I can raise the rare ones in
much less time than it used to take. It seems to
compare reasonably well with the good signals
produced by my friends of the North Jersey DX
Association. I hear signals now that L couldn’t
hear previously, and my S meter has an added
punch of about two S units that it didn’t have
before. No claims are made with respect to for-
ward gain over a dipole, and the front-to-back
ratio of about 19 db. depends on the vertical
angles involved.

Listen for \WW2PXR and judge for yourself.

1 would like to extend my thanks to Leo Cunniff,
W20EH, for his help in assembling the structure
and for the photographs: to Wil Angermeier,
W2MJ, for his patience in running the pattern
measurements, and to my colleagues Orv Toler
and Bob Mezger, W2BLL, for their encourage-
ment as well as assistance with the meusurements.

[@s7—]
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Hints «=« Kinks

For the Experimente

ANOTHER ADAPTER FOR MIKES
WITHOUT P.T.T. SWITCH

AN adapter for microphones without push-to-
LA talk coutrol, described by W1DJV in the
“Hints & Kinks” column of QST for October
1966, employed two toggle switches. As shown
in Fig. 1, a single lever switch can be used in-
stead. The desired mode of operation is achieved
simply by switching S to either vox or e.r.T.

A small Minibox makes s suitable container
for housing the adapter. The numbered terminals
should go to a shielded cable thut terminates in
s tnicrophone plug that mates with the micro-
phone fitting on the equipment used. J; ovught
to mutch the existing plug ou the user's mike. Sy
is a 2-pole, 3-position lever switch. - . A. Loy,
VE2MH

_VOXo— Lo Microphone
Mictophone S ©OFF o
lwptfta N R Y ° 2, Selay
7 Ji LT 0 Contrdl
Voxo
th’

0oFF Ao Ground
P:r.r.b——J

Fig. 1 —VE2MH's microphone adapter.

COPYING C.W. AND S.S.B. WITH A V.H.F.
RECEIVER LACKING A B.F.O.

Usn rs of the many simple a.m. transceivers for
50 and 144 Me. miss out on much of the
v.h.f. fun because their equipment is unsuitable
for copying c¢.w. and s.s.b. Manufacturers of
those rigs have a point in their contention that
enough stability to do a good receiving job on
these modes is impractical in s moderately-
priced unit. If you've tried putting a conventional
b.f.o. into one of these units, you've already
found this out, but there are ways to do the job.

One of the best methods is to inject a signal at
the frequency of the c.w. or s.s.b. station. If
vou have a good v.f.o. with a spotting switch
vou have a usable system. If there is a “spotting
level” control you really have it made, us op-
timum reception does require that the level of
injection be set with some care, and the injection
may need to be varied somewhat for different
signal levels. It should be no great problem to
rig up some method of controlling the injection
level to the receiver.

The prime advantage of signal-frequency in-
jection using a v.f.o. harmonic is that it elimi-
nutes the stability of the receiver as a fuctor in
heat-note reception. If the signal is stable, and
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the v.f.o. has a good slow tuning rate, you cun
zero-beut, the signal easily and get quite good
sideband or c.w. reception, even with considera-
ble ascillator instability in the receiver. Using u
v.f.o. in this way may give you a better chance of
working “ecross-mode " with the s.s.b. fraternity
ou 6 or 2, but don't use it for voice transmission
when the station you're listening to is below 50.1
Me.! — WIHDQ

ANOTHER REMEDY FOR SLIDING KEYS

5EY, bug or electronic keyer that won't stay

put is most annoying. I found a solution to
this problem in 3M “Scotch-Tred,” @ nonslip
surfacing used primarily to insure surefootedness
on hoat decks, ladders and docks. It is available
st most marine supply stores in 6-inch widthx
at $.50 a foot. A half-foot. length is ideal for most.
keys. It has a pull-off backing, adheres to ulmost.
any surface, applies like tape and comes in an
off-white color that can be repainted to match
any table top. Try “Scotch-Tred”; you'll be
pleased with the results.—S..J. Knox, WB2M R A

KEY BASE

qrcx and tired of your key creeping all over the

4 operating desk? ()ne wuy to keep a key in one
place is to mount it on a chunk of iron. And,
an excellent base is the svle of an electric iron.
The sole is made from cast iron, su it is easy to
drill and machine.

Tu the unit shown in Fig. 2, 4 Brown Brothers
paddle for an electronic bug is mounted at one
end of the sole. At the other end are three E. F.
Johnson insulated jack-top binding posts. Three
rubber feet are mounted on the hottom. De-
pending on the size of the iron, almost any key
or bug could be mounted on the sole. — WI1I/CP

Fig. 2 — A key base that will stay put.
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MAKESHIFT RUBBER FEET

EMPORARY feet for a piece of home-built
L equipment can be made from Dr. Scholl's
Adhesive Foam. This material is made of foam
rubber with adhesive on une side and comes in
§ by 6-inch sheets. It is availuble from most
drugstores and can be cut to any desired shape.
I have used it on the underside of my transmitter
chassis and on the bottom of my key-mounting
hoard to keep it stationary during use. -~ .Jeff
Bawman, WB2\WRH

MORE TIE TABS
T~ reference to IX1YSD's hint in QST for April
1967 on using tie tabs from bread wrappers,
vou'd have to eat an awtul lot of bread to collect
many of these ties. You can buy exactly similar
stuff at any garden center. They're ecalled
“Tyems’ and come in 6- to 12-inch lengths which
can be cut up into shorter lengths with sheurs.
They're used to tie plants to stakes and are very
cheap. — W1TS

IMPROVED BREAK-IN MONITORING

“Fm. 3A is an abbreviated version of the cireuit
for full break-in operation shown on page 239
of the 1967 Handhook. 1f you inspect this circuit
carefully, you will sce that uny change in the
setting of the receiver gain control will also
aifect the monitor gain when the key is dowu.
This can be distracting. When u strong station
is tuned in, the receiver gain control will normally
be turned down, causing a loss in monitor gain.
The opposite also holds true: when a1 weak signal
is being copied, the receiver gain will be increased,
causing an equivalent rise in the strength of the
monitored signal. If the circuit is modified us
shown in Fig. 3B, the gain of the monitor will
remain the same under all settings of the receiver
grain control, a condition conducive to much more
pleasant operation. Note, however, that the wires
going to the two outer terminals to the receiver
gain control must be reversed or the control will
work backward. — K. J. Walton, IT5MCI

Fig. 3—Circuit for full break-in
operation, before (A) and after (B)
modification for improved monitor-
ing. Ri is the receiver manual gain
control, and Rz is a 5000- or
10,000-ohm wire-wound control.
K1 is a s.p.dt keying relay.
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SB-200 TIP

’J y Heathkit SB-200 linear amplifier worked
YL fine except for one thing: the meter illumina-
tion lamp generated enough heat to melt the
meter's case. | remedied this situation by remov-
ing the famp and taping it to the filter capacitors
direct]y behind the meter. Of course, the hole hud
to be plugged to keep dust out. — Kennceth Kay
Fleming, W AONLN

NYLON-LINE INSULATORS

HERE have been several articles in QST on

“invisible” antennas of small wire and various
ingenious supporting  insulators. For several
months this writer has used an S0-meter antenna
of No. 2% wire with three-foot. lengths of nylon
fish-line leader as end insulators. This nylon line
is tmore *invisible’ and stronger than the N-
gauge wire. A square knot ties the two together,
and the wire will break or need to be replaced,
due to stretching, long before an iusulator gives
up. - - Bdaar L. Parkhurst, IT61Y

ANOTHER SIMPLE CB CONVERSION

Tumm is no necd to purchase transmitting
crystals when converting the Lafayette HE-
200 and HE-90 (B transceivers to 10 meters.
Tn each case, the transceiver's receiver oscillator
operates 1650 ke. above the channel frequency.
For 10-meter operation, just replace the receiver
crystals with the transmitter crystals and vice
versa and adjust the appropriate stages. —
Donald E. Huber, WB2UK 4

BATTERY CONNECTORS

READY supply of battery counectors for the

rectangular 9-volt batteries in common use
can be had by removing the terminal end of
discarded batteries of this type and wiring the
eonnectors appropriately. Don’t forget that the
formerly positive terminal now goes to the nega-
tive contact of the batterv, and vice versa. - -
J. Paul Alerander, K5LZT
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80-Meter Handicapper

BY LEWIS B. GILMER,* K2ETM

munication give the odds for ohtaining a

desired signal-to-noise ratio over a point-
to-point circuit at a given hour of the day during
x1 month, on a specified frequency. They call it
Circuit Reliability.

The computer programming devcloped by
[TSA at Boulder, (lolorado, has ulways been
impressive. The agreement between predicted
and measured results has been shown to be
very good.! Wide use of the new predictions is
made in engineering and scheduling traffic over
administrative, public and press point-to-point
rudio systems.

If you have worked out a circuit prediction
using manual methods you know how drawn-out
and tedious the process is. You also know that
in order to make u prediction, you had to base
it on use of given power, use of specific antennas,
man-made radio noise at the receiving site,
and that you had to know the bandwidth of the
receiver. This sort of information must be fed
to the computer, and since it lacks imagination,
it is a one-answer device.

The S0-meter prediction shown by Fig. 1
covers the Northeastern part of the United
States. It is based upon data obtained from
performance computed for five pilot circuits.
Results obtained by use of this Zone prediction
have been checked against sixteen point-to-point
performance computations and the results agree
sufficiently for many applications.

The pilot circuit computations were made on
the basis of the following conditions:

1. The power delivered to the antenna ter-

minals is 100 watts.

2, Transmitting and receiving antennas ure

horizontal half-wave dipoles, elevated 33
feet above ground.

COMPUTER predictions for sky-wave com-

*¢7, Communications Engineering, 17 Adams St., Garden
City, N. Y. 11530,
1 ESSA T'echnical Report [TSA—I.

B e e e e g

For some time now, the ITSA (for-
merly CRPL) propagation predictions
have been available in a form suita-
ble for electronic computers. While
the computer method is beyond the
reach of most hams, it can lead to cir-
cuit evaluation of the type described
in this article. If you haven't ever
attempted to work out predictions for
frequencies well below the maximum
usable frequency, you’ll get an intro-
duction here to some of the many fdc-
tors that must be included.
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3. The antennas are oriented in the on-axis
direction.

4. The required predetection signal-to-noise
ratio is 7 db.

5. The efttfective bandwidth of the receiver is

2 ke./s.

6. The man-made noise level at the receiving
site is that found in a typical rural area.

In order to make Fig. 1 useful when conditions
other than those given above exist, we have
introduced a decibel scale along the left-hand
margin of the chart which permits the effect of
changes in system gain on transmission quality
to be taken into account.

To use the chart, enter it at the bottom with
the desired time. As a starter, use Eastern Stand-
urd Time. Move upward until you intercept
the desired distance curve. Hold this point,
and move to the left margin and note the trans-
mission quality factor, Q:. Return to the point
on the distance curve and move to the right,
into the noise reliability scales in the margin.
Using the appropriate Day or Night scale, deter-
mine the number of days within the month on
which the S/N ratio can be expected to be at
least 7 db. This will be the answer when the
conditions used in computing the data exist
over your cireuit.

The Non-Standard Case

When you operate under ‘“non-standard”
conditions for the chart, you will introduce guin
und loss, or both into the communication system.
If you increase the power, you will add “gain.”
1f vou decrease power, you will add ‘“loss.”
it will simplify the use of the chart under non-
standard conditions to keep in mind that the
noise reliability scales which give the answer
are related to the transmission quality factor, Q.
When (), is increased, the noise reliability is
increased, and vice versa.

The scale along the left margin is a circuit
performance index which changes when condi-
tions at the radio terminals are changed. We
call it CPI and say

CPI = Quw+ G — L db. (1)
where CPI = circuit performance index used to
obtain noise reliability
Qs = transmission quality factor under
“standard” conditions
(¢ = total gain added to the standard
system, db.
L == total loss applied to the standard
system, db.

Assume that you wish to communicate at 3
r.ai. EDST over a distance of 200 miles. You
would enter the chart usiug EST or 14 hours.
At 200 miles Q¢ = 0. Under standard conditions,
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TO BE ATYAINED OR EXCEEDED AT & Mz

WHEN CIRCINT  PROBABILITY 13 99 %,.

the Day scule at the right shows that you might
expect a 7-db. 8/N ratio circuit (or better) on
15 days. If you increase power to 1000 watts
#t the antenna terminals, your CPI would be
CPI = Qs + Gy
=0 + 10 db.
C'PI = 10 db. (2)
From the reliability scule for daytime operation
we see that the 7-db. S/N ratio minimum could
be uxpected on 28 days when CPI = 10 db.
Logically, we would proceed in the same man-
ner if we introduced a loss in the system. Sup-
pose, for example, that iu the above-mentioned
case the antennas were standard but were orien-
tated at right angles to each other. Using the
ARRL Handbook, we find that the gain of
each autenna cun be expected to be down 6 or 7
db. off the ends. Since we must consider the
response of bhoth transmitting and receiving
antennas, the combined loss due to the orien-
tation might be taken to be, say, 13 db. Using
G, for power gain and L, for the autenna loss,
CPI = Qs -+ Gy — L, db.

= —3db. (3)

The reliability for CPI = -3, during the day-
time, is about 10 days.

The importance of man-made noise at the
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receiving site, during periods when it exceeds
atmospheric noise, will be elearly evident when
we increase the standard “rural” noise level
to that found in a typical residential area. The
effect: is to add a loss of 12 db. When this is
applied to the solution given by Eq. (3), CPI
becomes —15 db. and the daytime reliability is
decreased to less than one day.

Changes in the receiver bandwidth introduce
relatively small errors. When the bandwidth is
made less than 2 ke. a gain is taken, When the
bandwidth is made greater than 2 ke. a loss
should be applied. Halving the bandwidth gives
a 3 db. gain. Doubling the bandwidth gives a
3 db. loss.

Corrections for changes in antenna height, or
for use of autennas of other types, requires use
of reference material which gives antenna gain
characteristics. One of the more complex changes
would be to substitute u mobile whip antenna
for one of the standard half-wave dipoles. 1t
is necessary to know not only the difference in
the gain characteristics, but to know something
about the losses in the mobile ground system,
and in the loading element.

For example, the gain of the standard 4-Me,
half-wave dipole in the on-axis direction is
about 1.1 db. referred to an isotropic antenna,
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ab o vertical radiation angle of 40°, The gain
of o 6.5-foot. vertical mobile auntenna under the
~ame conditions is about - (8.1 db. Hence u
loss of at least 19 db. would be introduced by
substituting the mobile antenna for the half-
wave. Assuming that no other losses were pres-
ent except for those in the loading element, the
overall loss at, 4 Mec. would be npproximately as
given in Table I.

Tablc 1
Loading Coil Antenna System Loss, db.
35 25.4
50 24.2
100 21.0
150 20.8
200 20.1
250 1.7
300 19.3

The loss values shown in Table I are referred
to the standard horizontal half-wave dipole.
They may be tuken as minimum values, since
other losses in a mobile system may be expected.

When a mobile unit receives signals in an area
where ‘‘industrial” grade noise is present, the
loss correction to be applied is 24 db.

Errors in Zone Predictions

The principal errors which occeur in zone
predictions depend upon the geographical limits
of the zone, und the geographical region in which
the zone is located. In the case of the present

prediction, it is recommended that when the
chart is used for short-haul work in areas when
Central Time is used, the time selected in enter-
ing the chart be Central Standard Time. The
reason for this is that the short-distance pilot
circuits are located nearer to the eastern end of
the zone. In the morning, the effects of daytime
absorption are experienced in this area before
they are farther to the West. In the afternoon,
the ubsorption decreases in the eastern end of the
zone before it does in the western end.

‘There is sone variation in the intensity of the
median atmospheric noise within the zone which
may at times affect the true CPI values by
several decibels. Variations in m.u.f. within the
zone cun be expected to have occasional etfect.
upon the accuracy of the prediction, but as
shown by the circuit probability figures on the
chart, this should only be evident on short-
distance circuits during the carly morning hours.

Some 196 comparison checks have been made
hetween pilot and point-to-point circuit per-
formance. The discrepancy did not exceed 2 CPI
units during 80 percent of the time when 1o
time correction was applied.

Distance Curve Characteristics

The distance curves in Fig. 1 will be seen
to have two maxima, at about 0500 and 1900
hours. During these periods, near suurise and
sunset, absorption caused by radiation from the
sun is low and uighttime atmospheric noise,
which is most intense between 2000 and 0400,
has not generally affected communication.

Absorption, which greatly attenuates signals
in the daytime, is respounsible for the marked
decreaso in CPI with distance at noon.  [A&F—]

NEW BOOKS

Transistors: Principles and Applications,
by R. G. Hibberd. Published by Hart Publishing
Company, Inc.,, 510 Sixth Ave., New York,
N. Y. 10011. 301 pages, including index, photo-
graphs and drawings, 55§ by 824 inches, cloth
edition, $6.95. Paperback, $2.05.

There scems no better language for a capsule description
of this book than that quuted in the Preface as the objective
set by the publishers: ‘. . . . intended mainly for students
and technicians, the treatment should be kept free of
mathematics and emphasis should be placed on practical
considerations.” The auuthor, who is Manager of the
Research and Development epartment of Texas Instru-
ments Ltd. (England), has succeeded in this remarkably
well, in our opinion. The book can be heartily recommended
to the amateur who reully wants to learn something about
transistors and how to use them in circuits. It fills a
waping hole in transistor literature — the area hetween the
popularized hobbyist offerings and the abstruse techni-
calities of most serious texts.

Divided into eighteen chapters, the book opens with
a brief historical review of semiconductors and quickly
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plunges into & discussion of basics, transistor characteristics
and manufacturing technology, and semiconducror devices
of associated nature. Then follows a discussion of equivalent
circuits and parameters, d.c. operating conditions, low- anid
high-frequency awplifiers, oscillators, and the application
of transistors in radio equipment. Transistor switching
comes next, Jescribing such things as flip-flops and their
application in counting circuits, and there is then a chapter
on power supplies of various types, including voltage
regulators, The book concludes with a chapter on handling
transistors, another highly-illuminating one on the basic
considerations in integrated-circuit problems, and a tinal
chapter on recent developments such as MOS and thin-film
techniques, Throughout, numerous applications ure
Jescribed along wich siplified design procedurex; the reader
is never left out on a limb with u tempting circuit and no
information on what values to use in it,

To get the most out of & hook of this sort it must be
conscientivusly studied., Jere reading is not enough; it
rarely is when one wants to learn something, The point
is that here no extensive technical background is needed,
beyond what an ordinary amateur should be expected to
have, A little familiarity with elementury chemistry would
help — what *“ valence bonds’' are. for instance — but lack
of it is not. fatal if the reader is willing to think, - IWIDF
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The Millimatch

This is the completed Millimatch. At the left is the sensi-
tivity control, Ra. Si is in the center, and M; at the right.

A Sensitive Version of The Monimatch Mark II.

BY LEWIS G. McCOY,* WI1ICP

g N the lust year or so the cost of transistors
[ that cun be used in transmitters has droppad
to a point where more and mora hams, both
newcomers and old timers, ure becoming in-
terested iu low-powered transistorized rigs. And
hy low power, we meun transmitters whose out-
put is measured in terms of milliwatts, not watts.
Several verv low power transmitters have re-
cently been described in @87, and our mail
bag attests to the popularity of these units.
Such equipment is ewsily portable, and many
hams, particularly v.h.f. operators, have dis-
vovered that extremely fow power can be lots of
fun.

Oune problem in using very low-powered trans-
mittersis the difficulty in making autenna adjust-
ments or checking output when tuning up.
There “*just «in't any " test equipment available
to do the jub. The vegular garden varicty of
reHectometer, such as the Mouimatch, isn't sen-
sitive enough. The Millimatch, described in this
article, provides adlequate sensitivity — even for
rigs with output levels as low as 10 milliwatts!

The Millimatch — What It Is

The Millimatch is similar to the Monimatch
Mark IT!, except that u transistor eurrent am-
plifier has been added. Fig. L is the cireuit of the
Millimatch, OFf ull the relectometers that have
haen described since the original Monimatch,
the Mark II is one of the best designs for ac-
wiracy of readings at v.huf., up to aud including
the 14EMe. band. For the benefit of the new-
comer who is not familiar with reflectometers, u
short description is in order.

When you attuch a coaxial line of, say, 50-
ohms characteristic impedance to an antenna and

# Reginner & Novice Lditor.
1 McCoy. " Monimateh Mark IL™ Teb, 1937, @ST.
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fexd power through it to the antenna, a certain
anount of power will be reflected back down the
line toward the transmitter if the impedance of
the anteunn is auything other than 50 ohms. The
Inrger the difference between the impedance of
the line and the impedance of the untenna, the
greater the ratio of reflected power to forward
power. One method of checking this ratio is with
a reflectometer which, when iuserted in the
eoax line, in effect samples the forward and re-
flected voltages separatelv. From these relative
voltage values the relutive forward and reflected
power, us well as the standing-wave ratio on the
line, can be determined.

Referring to Fig. 1, the ./; end of the Milli-
match is eonnected to the transmitter and the
Ja end to the antenna. When the transmitter is
turncd on, r.t. current Howing along the con-
ductor between the fittings induces voltages in
L1 and Ly The voltage induced in 1, i3 pro-
portionul to the forward line voltage, und the
voltage induced in Ly is proportional to the re-
fleeted line voltage. The L; voltage is rectitied
by ULy, and the d.c. is applied to the base of .
@y awmplifies this d.c., which iy then read on 1/,.
When 8y is switched to read retflected voltage,
the voltage in Lo is rectified by ('f29 and fed
through the wmnplifier.

The stauding-wave ratio on the coaxial line
is found by first switching Sy to read forwuard
voltage and adjusting sensitivity eontrol, i,
so that My reads exactly full seale: then 8 ix
switched to reHected voltage and the meter
reading noted. Let’s assume the meter is ecali-
brated from 0 to 19 in even divisions. The
furmula for determining the s.w.r. is quite simple:
) r l‘ ]vr
Vo =T

where Vi, is the forward voltage and V; is the
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rellected voltage. For example, suppose that we
set g so that Al reads full scale, or 10, in the
forward position, and when we switch to reflected
we have a reading of 3. This would amount to
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10 -3
However — and this is a point that some
amateurs overlook — many reflectometers wre
not truly accurate instruments for measuring
s.w.r. They are excellent for showing when u
matiched condition (un s.w.r. of 1 to 1) exists,
but under any other condition the voltage read-
ings are not dependable, because of poor linearity
of the diode rectifiers used ut CR; und 'R, If
the diodes were perfectly linear over the entire
range of reflected and forward voltages being
measured, the formula above would give accurate
s.w.r. checks. [f sufficient resistance is used
in series with the diodes, their output tends to
become morelineur, but thesensitivity is reduced.
We used R4 and R; to improve the accuracy,
and the loss in sensitivity is more than made up
for by the amplifier, (1. In the Millimatch, an-
other factor that gets into the act to upset the
aceuracy of s.w.r. readings is the linearity of the
transistor used as an amplifier. However, re-
gardless of the accuracy of s.w.r. readings, the
bridge is excellent. for showing when a match is
achieved. Additionally, by setting S; in the for-
ward position, the relative r.f. output of the
transmitter can be observed on Aly. This is a
valuable tool when tuning up a transmitter.

Construction Information

The Millimatch is enclosed in a 214 3 217 X
S-inch Minibox. The transmission-line 5(3(,t10u
cousists of an inner conductor (a piece of 14-inch
o.d. copper tubing, 43¢ inches long) aud two
pieces of copper flashing for the outer conductor.
These two pieces meusure 1 inch wide and 474
iuches long, plus a I4-inch lip at each end for
mounting under the screws thut secure /3 und
Ja. Separation between the copper strips and
inuer conductor is maintained by two insulated
spacers, Fig. 2. These spacers also serve to space
the pickup wires £; and Lo at the correct distunce
from the inner conductor. Any available in-
sulating material of reasonably low luss, such
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TRANS,

R4
18K
.OOI
R2
150 . CR2
J L2 J2
PN
2T F ANT,
[N}
¢ CRt RI
130
RS
18K

ceramic,

CR1, CRz2—1N34A germanium diode.

J1, J2—Coax chassis receptacle, SO-239.

L1, Lz—>See text.

Mi1—0-1 milliammeter. A more sensitive type can be used,
but is not required.

R1, Ra— 150 ohms, ¥2 watt carbon or composition for 50-
ohm bridge, 100 ohms for 75-ohm unit.

R4, Rs— 18,000 ohms, /2 watt.

Rc—10,000-0hm control, miniature type.

S1—2-pole, 3-position switch (Mallory 3223 or similiar.)

ax bukelite or polvstyrene, can be used for the
spacers.

Mounted on the front of the Minibox are Ay,
S1, und £25. Almost any of miniature panel meters
avuilable from radio distributors can be used
for M, as long as they don't protrude more than
114 inches behind the punel. We checked several
tvpes and found that most of them protruded
I inch or less.

Mount J1 und Joe ux close to the reur of the
Minibox as possible, as shown in the photographs.
Slide the spucers over the copper tubing and
then tin the inside ends of the tubing with solder.

This shot shows the '‘innards” of the

Millimatch. Pickup line L, is mounted in

the grooves on the insulated spacers.

CRy is at the left. At the right, just in

front of the sensitivity control, is Q1 in

its socket. The 1%2-volt Penlite cell is
at the rear.
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Fig. 2——Dimensions of the insulating spacers used to hold
bridge wires and outer conductor strips in place.

Also tin the inner-conductor terminals of Jy
and Ja. Slide the ends of the tubing over the
conductor terminals and solder. You cuu then
mount the copper strips in place.

The pickup wires, L; and Le, aure 334-inch
lengths of No. 14 tiuned wire. The wires are
centered in the spacers as shown in the photo-
graph and cemented in place with Duco cement.
1y and Ry are ! -watt rexistors and must he
carbon or composition, not wire-wound. For
A0-ohm bridge use 150-ohm resistors and for a
75-ohm unit, use 100-ohm resistors. (No, that
lust isn’t a typographical error!) The ends of the
resistors that are soldered to L; and Lg are 14
inch long. Tin the ends of the pickup wires and
the ends of the resistors with solder and solder
the resistors in place. Don’t overheat the re-
sistor as too much heat can change the vulue.
The remaining ends of the resistors are soldered
to Ings mounted under serews that hold J/y and
Ja, keeping the leads as short us possible.

When connecting CRy and C'Re to the pickup
wires, use 2 heat sink on the lead hetween the
hody of the diode and the lead being soldered.
Too much heat can easily ruin the diode.

We used a transistor socket for mounting )y,
but it could he mounted by its own leuds if de-
sired. The 11i-volt battery was installed by
soldering wires to hoth ends, no holder being used.

Some penlite cells have a pressure-type contuct ut
the base, or negative, end. This is a circular plate
that must have pressure on it to make contact.
If you get that type battery, tuke a knife and
slice nwuy the plate to get at the actual base of
the battery.

Almost any p.n.p. type transistor will work
for ). We tried several types from the junk
hox —- 2N114, 2N117, 2N705, and +JDIAGT —
and they all had more than adequate gain. Az u
matter of fuct, we had removed about 50 different
transistors from surplus computer boards, uand
every p..p. type had adequate gain for full-seale
deflection of My with 25 milliwatts input at 2S
Me.

Testing and Using The Millimatch

Ctonpect the Millimatch to your transmitter,
using 50- or 75-ohm coux as required. [Leave the
utitenna end of the bridge unconnected. Turn
on the rig, switch 8, to forward and set the
sensitivity for about half-scule reading. Next,
switch to reflected. The readings for forward and
reflected should be about the sume. Next, if you
want to check the accuracy of the bridge, connect
a L-watt carbon resistor of the appropriate value,
50 or 75 ohms, between the ivuer hole and outer
shell of J,. Switch Sy to forward and adjust the
seusitivity to full scale. Then switch to reflected
and the reading should drop to zero.

You may find that wheu yvou first turn on the
Millimatch, you will get a slight reading on the
meter without the transmitter being on. This
is the ‘‘no-signal current” in the transistor.
Whatever the no-signal current reading is, und
it will be very small; assume this value 1s ““zero”
when the transmitter is turned on and worked
into a mutched load.

You can check the accuracy of the s.w.r.
readings with the formula previously mentioned
by using dummy foad resistances of vuarious
values. For example, a 150-ohm resistor will
represent a 3 to 1 s.w.r. with a 50-ohm bridge.

As we stated earlier, the Millimatceh will en-
uble vou to match your anteuna system, and
just as important, provide an excellent output
indicator for that tlea-power rig. OST—

NEW BOOKS

RCA Silicon Power Circuits Manual,
No. NP-50, published by Electronic Com-
ponents and Devieces, Radio Corporuation of
America, Harrison, New Jersav. 416 pages,
including index, paper cover, 53§ inches. Price,
£2.00.

‘I'his hook is a real bargain for anyone interested in the
applications of power transistors, rectifiers, and thyristors
{the best-known type of which ix the silicon controlled
rectitierd, It is full of useiul design information on power
conversion — a.¢, to e, de. to ac, de to dee. and
power-<upply regulation, on power amplifiers ior hoth andio
and r.r., and on control amplifiers, [n addition, a good deal
of attention is paid to the basic characteristics and ratings
ot the semnicondnetar deviees, by way of intraduction to the

46

design section. Of special interest to amatcurs is the treat-
ment of high-frequency power amplifiers, a ehapter of al-
moxt 100 pages dealing with the use of transistors in trans-
wmitters.

It is unavoidable that in any book which takes up design
on a serious hagis there mnust be & good deal of emphasix on
formulas and their application. However, the hobbyist for
whom even the simnplest mathematics offera an excuse for
throwing a book away, after ritHing the pages, has 1 good
reason for taking a second look in this case. There is plenty
of plain text that anyone with & very modest knowledge of
electronics can understand. And it should remain useful
for u long time — no space ix spent on tabulating detailed
characteristics of devices current at the time the book was
written, but which in most cases. untortunately, become
obsolescent almost as soon us the publication is off the
presses, — WIDF
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Gimmicks ana Gadgets

A Microphone Preamp
Using the FET

BY DOUGLAS A. BLAKESLEE,* WIKLK

Have a yen to try field-effect transistors?
This little preamplifier will provide an
evening’s enjoyment experimenting with
this new device, and the finished
product will boost the output of Ilnw-
level microphones.

I 1G1-QUALITY microphones almost invariably

have low output, often 10 to 15 db. below the
inexpensive cryvstal types. Many ham rigs, the
author’'s Gonset CCommunicator 11 included, do
not have enough audio gain to be usable with a
“good” mike, unless you yell at the thing. A
preamplifier is the obvious answer.

The relatively-new field-effect transistor is
4 natural for a preamp circuit becuuse of its high
input impedance, low internal noise, and low
distortion. Until recently these new devices have
had rather astronomical prices and little gain, but
manufacturing techniques have now improved
to the point where both gain and price tags
look attractive. The Motorola MPF103 ($1 each)
was used in our unit. Higher gains may be ub-
tained, if required, by using the MPF104 or LU5.
The current drain of the FET circuit is so low
that the battery will last almost its shelf life.

The cireuit, shown in Fig. 1, has been designed
to minimize hum problems. The use of u transis-
tor, of course, eliminates heater-supply hum.
The coupling and bypass capucitors have been
chosen for a roll-off below 300 c.p.s. to get rid of
power-line harmonics induced in the microphone
itself and its connecting cable.

The bias value for maximum gain was found
to be yuite critical. Some experimentation with
the value of R may be necessary to get the most
gain from individual FETSs, because of the wide
differences in forward trausfer udmittance
rtransconductunce, to tube-thinkers). MPF103s
vary between 1000 and 5000 pmhos, with typical
transistors around 3000.

%114 Shelley Road, Meriden, Conn.
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Construction
The FET preamplifier is built in a 234 X 214
¥ 154-inch Minibox; the smull componeuts are
mounted on a 214 X l-inch piece of Vector-

bord. No suitable battery c¢lip for wvertical

mounting wuas available, but it worked out

(happily) that the battery made a good press fit

behind the on-off switch. The output trimmer-
(Continued on page 144)

1] 1,

Fig. 1—The FET preamplifier. Resistances are in ohms;
all resistors are /2 -watt composition. Capacitors are paper,
except the one marked with polarity, which is electro-
lytic; values are in microfarads. RFC; is a Millen 34300-2.7,
a 2.7 microhenry choke, See the text for a discussion
of this choke, Ri and Re. Ji and J2 are phono jacks.
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The Star SR-700E
and ST-700E

VAIRLY new to the American market is the Japa-
nese-built SR-700E receiver and ST-TO0E
transmitter combingtion. These pieces can be
nsxd together as u matched pair, or singly us
independent units. Both are designed for use on
a.m., ¢.w., and s.s.b.

Receiver Description

Although neat and fuuctional in appearsnce,
the SR-700E has that slightly “different’ look
that is commou to most imported ham gear.
That is to suy, the knobs, meter fuce, main tuning
dial, and style of lettering on the controls look
st different enough from American equipment
trimming to identify it as an ‘“import.” The
interior of the receiver has a clean appearance
because of the orderly way the circuit is laid out
and wired. The chassis is rugged and well built.
[t is finished with gold-tinted zinc plating.

Most of the modern-day features found in
American-built receivers have been included in
the circuit. The SR-700E has variable-decay

A look at the top of the receiver chassis. The receiver's
front-end circuit is housed in the subassembly at the upper
right. Crystals for the conversion oscillator protrude from
the top of the box. The v.f.o. is located just left of the front-
end box (front-center of chassis). A box to the immediate
left of the v.f.o. houses the variable-selectivity bandpass
filter. The i.f. stages and the b.f.o. are located along the
left side of the chassis, just ahead of the power transformer,
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a.g.c., variable i.f. selectivity, variable b.f.o. tun-
ing, T-notch iilter, and a built-in 100-ke. culibra-
tor. The main-tuning dial operates u rugged geuar
train which in turn controls the movement of the
v.f.0. tuning capacitor,

FFig. 1 shows the luyout of the receiver iu
block form. The incoming signal from the an-
tenna is winplified by V' and passed on to the
mixer, . Output from the ervstal-controlied
nseillator, g, is heterodyned with the incoming
gignal at 1ay, producing an i.f. whose range is
from 3.4 to + Me. The band switch selects the
vorreet. erystal wt (yp to beut with the 3.5-
to 20.7-Me. signal frequency to produce the 3.4~
to 4-Mc. i.f. The main-tuning oscillator, Vya,
tunes from 3050 to 5650 ke. This v.f.o. output is
routed through a cuthode-follower, 4, offering
a degree of v.f.o. isolution bet\vcen Viaa and 173,
the second mixer. A second i.f., 1650 ke., is pro-
duced at V3. This signal is fed to the thll‘d mixer,
Fsa, where either u 1705~ or 1595-ke. oscillutor
signal beuts with it to give a third i.f. of 55 kc.
Upper- or lower-sideband reception is established
by selecting one or the other of the two oscillator
frequencies at Vis.

The remainder of the stages are more or less
couventional. Qutput from the third mixer,
Vsa, i3 routed through an LC bandpass filter
whose switch positions provide 0.5, 1.2, 2.5, and
4-ke. selectivity. This filter Jdoes not have the
sharp skirt selectivity that is possible with
crystal-lattice or mechanical filters, but doces offer
a worthwhile degree of control over the width
of the i.f. passband. \fter the xignal leaves the
filter, it is amplified by Vg and V7. During s.s.b.
and c.w. reception, the H55-ke. if. signal is de-
modulated by the product detector, Vam. V5.
serves as o varinble h.f.o. at that time. During
a.m. reception, u crystul diode performs as an
envelope detector while the product detector
and b.f.o. are switched off by removing their
13-plus voltage. Output from whichever detector
is being used is fed to Vg, the noise limiter, When
V'y is in use the clipping level can be controlled
from the front panel of the receiver by means of
a potentiometer. 17y is a shunt-tvpe audio
limiter and both the positive- und negative-going
pulses are clipped. Fig. 2 provides a closer lonk
at the detector and noise-limiter circuits. Audio
output from Vg is amplified by V40 and is then
brought up to loudspeakeror headset level by 17,.
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Fig. 1—Block diagram of the Star receiver. The arrows indicate the direction in which the signal travels.
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Fig. 2—Schematic diagram of the product detector, the a.m. datector, and the noise limiter,

A bottom view of the receiver. The i.f. section of the re-

ceiver is on the right of the chassis. Terminals and jacks

along the rear apron are for antenna, speaker, and trans-
mitter connection.
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The crystul calibrator, Vi, supplies 100-ke.
energy to the input circuit of r.f. amplitier 17y.
Output from V. is fed through a diode hefore
it. reaches Vg, enhancing the level of the cali-
brator's hurmounics. This method helps to insure
against insufficient 100-ke. marker amplitude in
the higher frequency ranges of the receiver.

Coutrol of the receiver r.f. guin is effected by
a4 front-panel control that places a negative
voltage in parallel with the wa.z.c. bus. As the
v.f. gain control iz turned toward minimum,
counter elockwise, the negative voltage on that
part of the circuit is increased. 'T'his puts as
much as ~15 volts on the grids of T and Vs,
and up to —10 volts on the grid of the r.f.
amplifier, 17y, at the minimum gain setting,

I'he front. panel of the SR-T00E has a satin-
wluminum finish. The knobs and the lettering
are in black, offering good contrast to the panel.
The cubinet has u dark gray wrinkle finish.

Performunce tests indicated good receiver
sensitivity, good electrical and mechanicul sta-
bility, and satisfactory immunity to front-end
overload from strong signals. The dial cali-
bration provides 1-kc.-per-division increments.
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Fig. 3—Block diagram of the ST-700E transmitter. The sig-
nal path is indicated by the arrows.

Transmitter Description

The circuit of the Star ST-700E is cumpatible
with that of the SR-700E receiver, permitting
the two units to he used in combination for
transceiving. The transmitter, however, can be
used independently with other styles of receiver.
Physically, the Star transmitter closely resembles
the SR-700E recciver. The likeness of the two
piecasis upparent from the photo at the beginning
of this article,

Five-band coverage, 3.5 through 29.7 Me.,
is available. Upper and lower sideband selection
is made possible from the front panel by means
of a function switch. An additional switch po-
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sition places the fransmitter in the c.w. mode
There is no provision for a.m. operation.

The transmitter circuit is rather straight-
farward: the block diagram of Fig. 3 illustrates
how the signal is generated and shows the route
over which it travels in the circuit. The triple-
conversion technique is employed, the basic
signal starting at 455 ke., being heterodyned
to 2950 ke., then to 8000-8600 ke., and finally
to the desired operating frequency. The v.f.o.
tuning range of the transmitter is 5050 to 5650
ke., the same as that of the SR-700E recciver,
making it possible to transceive with the two
units.

Counsiderable emphasis was placed on the re-
duction of spurious responses from the trans-
mitter. The designers used a balanced mixer at
175, thereby reducing the level of the 2496.5-
and 3103.5-ke. energy in the output of the
first mixer. The circuit is shown in Fig. 4. An
oscillator-frequency trap of the T-notch variety,
tuned to 2496.5 ke., iollows the first mixer stage.

Looking at the top of the transmitter chassis, the power
supply is at the right-rear of the chassis. The p.a. com-
partment is at the left-rear of the chassis. The conversion
oscillator, mixer, and driver stages are along the left edge
of the chassis. A sturdily-built subassembly contains the
v.f.o., front-center of the fransmitter. Just to the right
of the v.f.o., the 455-kc. mechanical filter can be seen.
Phono jacks are located at the center of the rear apron
of the chassis. These connectors are used to mate the SR-
700E to the ST-700E when the transceive mode is em-
ployed. The key jack is to the right of the phono jacks.
The antenna connector and a ground post are at the far
left of the rear apron.
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Fig. 4—Detqils for the balanced mixer stage are shown

in schematic form. A 2496,5-kc. T-notch type trap is used

between the balanced-mixer output and the grid of V6

to help eliminate spurious output from the transmitter.
R1 is a balance control.

It offers a considerable amount of rejection to
that unwanted frequency, aiding further in the
ing factor to clean output is a low-pass filter
hetween the v.f.o., 177, and the second mixer,
V5. The filter greatly attenuates harmonic encrgy
generated by the v.f.o. The driver stage, V.,
and the p.a., V30 and Vi1, are suppressed for
parasitics. The p.a. stage is neutralized. These
meusures aid in transmitter stability while offer-
ing added insurance against spurious output.

Looking into the bottom of the transmitter chassis, the p.a.
compartment is at the lower right. Ahead of the compart-
ment are the conversion-oscillator, the mixer, and the
driver stages. Metal plates shield the stages from one
another. The remainder of the circuit is along the left
side of the chassis. The power supply is located
at the lower left,
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The power amplifier uses two 6146 tubes in
purallel and has a standard pi-network output
circuit. The p.a. exhibits good stability on ull
bands, although the first model that was avuil-
able in the U.S.A., the ST-700, was unstable on
SO meters. Because a circuit modification was
made to correct the difficulty, the model ST-700E
wus born and it is this model that is currently
availuble.

Structurally, the transmitter is very rugged.
The v.f.o. is housed in a heavy-gauge metal
chassis which is a4 subassembly of the main
chassis, Extensive shielding is used above and
below the main chassis to isolate the various
sections of the circuit. from one another, thus
lessening the chance for instability and spurious
output. Because the Liyout is neat and in logical
sequence, the eireuit is easy to trace from be-
ginning to end — an aid to the user should re-
pairs be necessary.

A rocker-type switch is mounted oun the rear-
top of the chassis, enabling the user to select
either 115 or 230 v.a.c. (60 c.p.s.) operation. A
metal plate mounts over the switeh ufter the
selection is made, thus preveuting the switch
position from being accidentally changed once it
is set.

Both the transmitter and the receiver are
finished in the sume colors. Bach cubinet s
equipped with four plastie feet, two of which
{front) are longer than the others. This fenture
raises the front of the cabinet higher than the
rear, offering better operating convenience us
faur as reading the meter seale and the econtrol
lubels is concerned.

All of the VOX controls — vox uary, vox
DELAY, and ANTI-TRIP — ure located on the frout
panel. A panel meter enables the operator to
monitor p.a. grid and plate currents, and relative
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power output. A switca wceated just below the
meter selects the three mouitoring positious.
Plate-current, bias and relative-power meter-
udjustment. controls are located on the rear apron
of the chassis. The sidetone coutrol is on the top
of the chassis, near the front panel.

Clarrier suppression, and v.f.o. stability —
hoth mechauical and electrical — checked out
sntisfactorily. When tested with a spectrum
analyzer, the third and fifth order products were
within acceptable limits. The signal quality, as

Star ST-ZO0E Transmitter

Height: 71/ inches.

Width: 151 inches.

Depth: 11V inches,

Weight: Approx. 55 [hs.

Power Requirements: (153 or 2230 volis
a.c., 30/60 cycles, 285 watts.

Price Class: 3555.

Emporter: Interstar Corp., 5300 21st Ave.,
Brooklyn, N. Y. {120¢t.

Star SR-700E Receiver

Height: 71/ inches.

Width: 151} inches.

Depth: 1115 inches.

Weight: 30 pounds.

Power Reguirements: L1535 volts or 230
volts a.c.. 50/60 eyeles. 65 watts.

Price Class: $100.

Importer: Interstar Corp., 5300 21st. Ave.,

Brooklyn, N.Y. 11201.

st

iouitored on a receiver, was good. Suppression
of the unwanted sidebaud is good.

The equipment is cusy to tune up and get
operating. All of the front-panel controls are
convenient to adjust because they ure not
crowded together us are those on some of the
more compact equipment these days. A large
main-tuning dial controls the transmitter fre-
quency. It hay smouth action and is calibrated
in I-ke. steps. The instruction book is complete
and is eusy to understand. -— WI1CER

oSt
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Heathkit Crystal Filter Modlflcatlon Kit SBA 100-2

( wnERS of the Heathkit SB-100 transceiver!

will be glad to learn that a crystal filter
modification kit is available which makes it
possible to select either a 2.1-Me. or 400-cycle
crystal filter by turning a single front panel
switch., The 2.1-Mec. bandwidth is, of course,
“stock” on the SB-100. The modification in-
cludes the new -100-cycle filter for use in c.w.
reception.

Fig. 1 shows the filter switch which mounts
concentric to the r.f. gain control. The old r.f.
gain controi is removed and discarded and the
new r.f. guin/filter switch assembly replaces it.
An escutcheon plate with switeh position and
gain control murkings is held in place by the
ussembly.

Behind the panel, the old filter is removed and
ix replaced by two new filters which take up about
the suine wmount of space us the single old one.
A new switch bracket assembly must be installed
and this requires removul of the entire front
punel. However, the job requires only a few
minutes’ time and the entire modification
shouldn’t take more than an hour or so. Fig. 2
shows the new filters installed.

Operation of the SB-100 remains essentially
the same. When changing modes from s.s.b. to
¢.w., the filter switch is pusitioned to agree with
the mode switch setting,.

The modification kit price is $30.95. After
making the instullation, you can return your old
s.6.b. filter (if it is in good condition) for wu
$25.00 credit or refuud from Heath.

-------- wIicuT

1+ Reecent. Fquipment,” 8T, September 1966, p. 45.
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Fig. 1—The new filter switch is part of the r.f. gain control.
The switch labe! plate comes with the modification kit.

N

an P The two new filters take up about the same space
as the old single filter.
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EMERGENCY COAX CONNECTOR

Technical Lditor, QST':

I would like to comment on the brief article in the
“Hints & Kinks' section of April ST entitled
* lKmergency Coax Connector.”

According to my caleulations the adapter de-
~eribed has a characteristie irnpedance close to
100 ohms. Cienerally speaking, the discontinuity
presented to a S-ohm transmission line by the
adapter will be small at h.f. and v.h.f. frequencies
and one should obtain good v.s.w.r. characteristics.
ITowever, for use in the u h.f. region the mismatch
will be more signiticant.

An iimproved match can be attained by soldering
2 nleeve over the two inner conductors such that the
rutio of outer to inner coaxial conductor diameters
will be approximately 2.3, Thix will result in an
adapter with a 50-ohm characteristic unpedance. —
Dennis J. KNozakoo, WAN7ZW 5 s Balhog i,
- rdando, Rlorida 32808,

USING AIRCRAFT REFLECTIONS IN
V.H.F. COMMUNICATIONS

Technical Editor, Q87"

Most v.h.f. enthusiasts are familiar with *‘air-
craft flutter.” Combination of direct and reflected
ruvs produces u tluttering that begins fuirly wealk,
with a rapid rate, then grows stronger, with the
rate reducing to nearly zero. Then the rate builds
np again, and the tluttering prows weaker and
finally disappeurs. This all occurs in a time span
of from 10 seconds to as much as several minutes.

That a relected signal of such strength is ob-
~orved at random suggests that, with optimum
techniques, it conld be used for v.h.f. communication
over paths where direct-ray signals are weuk, or
nonexistent. This has probably happened on oc-
casion, perhaps without the mmateurs involved
realizing it. Our intent here will be to give sowe
indication of signal levels to he expected when

aireraft reflections are used intentionally, and to
describe methods for this.
Aireraft flutter ix observed normally on »short

paths, where communication is relatively good, bhut
it ~should be usable over distances of 10U miles or
more, on circuits where terrain obstructions make
normal communication difficult. Vapor trails we
often see are at an altitude that allows the pilot
to see some 300 miles in any direction. Horizon dis-
tances for aireraft altitudes ware given in Fig., 1.
These great horizon distances do not necessarily
imply use of aircruft reflections over similar paths.
The beamwidth of atnateur antennas ix such that
the percentage of the total radiated power is too
small to produce a xignificant reflection vver dis-
tances much greater than can be covered readily
over open terrain.

I have conducted simple tests with TV signals to
gain an insight into what may be reasunably ex-
pected. Stations 45 to 65 miles away were used.
At these distances signals are normally weak on
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Fig. 1—Distance to the horizon, as seen from aircraft
at elevations up to 100,000 feet.

as
100,000 FT,

receiving antennas close to the ground, the optimum
~ituation for high-angle pickup. TV signals were
tuned in, und the antenna was rotated for weakest
direct pickup. This makes aireraft retections much
more ohvious, and the first time I tried it there
were enough aircraft present to make it difficult to
tell when T had really minimized the direct signal.
Here in the Northeust I have found these reflectors
to be present for sustained periods. day in and day-
out. Based on depth of fluttering I estimated the
reflected signals to range from 3i) db. below the
direct signal to equal to it.

I vomputed what the worst-case area of reflection
might be, then applied this to voice and c.w. band-
widths for amateur uxe. The information of Fig.
implies 100 watts transmitter power, 3-ke. band-
width for voice, 10-db. receiver noise figure, and
antenna gain no greater thun 10 db. over isotropic.
This for a reflecting aren of only 2 square weters.
It can he seen that under these conservative esti-
mates, stations A and B, 5 and 39 miles, respec-
tively, from an aircraft would have a 10-db. signal-
to-noise ratio in 50-Me. comununication on voice.
With e.w. about 10 db. more margin would prevail.

Special circnmstances are enconntered with TV
~ignals, as most TV stations concentrate theiv ra-
diation along the lorizon. Beam putterns may be
only about 3 degreex ubove the horizon at Channel

(Continued on page 146)
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Fig. 2—Signal-to-noise ratios to be expected from
aircraft reflections at 50 Mc. Information is for voice.
Use of c.w. would produce about 10 db. greater margin
over noise. In the example indicated, Station A at 5 miles
from an aircraft and Station B, 39 miles, would have a
10-db. signal-to-noise ratio, with average 50-Mc. setups.
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The Life You Save
May Be Your Own

Electrical
Safety

Safety is a prerequisite for all of us.
A knowledge of safety rules and first
aid procedures may well save your life
or that of a member of your family
today. This article, compiled mainly
from the Collins Radio Company’s
manual Electrical Safety, discusses
the nature and effect of an electric
shock. Read it. Apply the safety rules
to your home and shack. Know the
Jirst aid techniques. Switch to Safety!

Tms hobby of ours — ham radio — is exciting.
Depending on the individual's taste, it may
mean traflic handling, DX chasing, chewing the
rag, or building and testing new equipment. No
mutter what your favorite, chances are that you
often handle electricity-carrying parts and wires,
und often put yourself within a few inches of
death.

Now, as long as those few inches remain be-
tween you and the accident, it's all right. But
suppose your hand slips, and you haven’t turned
the power off. Or suppose you touch the lead to a
filter capacitor, and you didn’t discharge it first

e - .

- ~

r \,
, /" somRYIFT
L) ( STARTLED YOU, OM...

..BUTI'VE BEEN HERE
RIGHT ALONG
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Or supposc the ring you're wearing gets stuck
hetween a couple of live components. Ur suppose
that ground connection isn't clean, and your
“safe’’ eircuit hus become u lethal weapon with-
out your knowledge. Almost any way you look at
these things, you're IVDEAD!

There are a few simple dos and dor'ts to make
electronics as safe us possible. We'll list them
later. But let's talk first about what happens
when you accidentally touch a live circuit.

Effects of Eleciric Shock

Death from electrie shock may result from any
one or u combination of medical cuuses. The
most common are paralysis of respiratory musecles
and asphyxiation; hemorrhage, produced by in-
creasing blood pressure during passage of an
eleetric current; heart failure, resulting from
ventricular fibrillation; respiratory failure re-
sulting from dumage to the nervous system: and
skin and flesh burus and their complications.

The first of these causes, asphyxiation due to
paralysis of the respiratory system, is usually
agsociated with one of the other causes, although
on occasion it's a killer by itself. When this hap-
pens, the respiratory muscles contract, stopping
normal functioning of the lungs. [ts vietim
suffocates.

When o current passes through the blood-
stream, the temperature of the blood is raised,
and blood pressure increases, sometimes to the
point of breaking the walls of the blood vessels,
causing a hemorrhage. This is usually associated
with higher voltages or currents, but sometimes
results from prolonged contact with lower-
power circuits.

Of chief concern when dealing with low-
voltage shock (which permits only a low current
to pass through the victim) is a medical phe-
nomenon culled ventricular fibrillation. When
this occurs, the heart loses its vital rhythm and
muscles quiver in an uncoordinated manner, even
after the current stops; and the heart cannot
regain its rhythm. The vietim is sure to dic in
this case, unless le is given immediate medical
aid that only a fully informed and competent
physician is qualified to administer. Artificial
respiration is of no use to restore heart rhythm.
Scientifie groups estimate that current in excess
of 10 ma. through the body can cause ventricular
tibrillation or result in severe shock, or hoth.

Respiratory failure resulting from nervous
inhibitions or actual damage to the nervous
gystem are usually associated with higher volt-
ages (which allow higher currents to pass through
the body). When the body receives a high-
intensity eleetricul shock, the nervous system is
temporarily paralyzed. The most common resull,
is respiratory failure, which may often be coun-
teracted by artificial respiration or a bodily jolt
or jar. Paralysis of other parts of the body is
often involved, sometimes for considerable pe-
riods after the current has been removed.

U As reported in Electrical Safety, a nonpublic manual of
the Colling Radio Clompany Research and Developtuent
[aboratories, Cedar Rapids, lowa.
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Skin und fesh burns resulting from clectrical
shocek do not differ much from other burns. If
anything, they are apt to be deeper, and thus
more serious. They usually occur at the poiut
of contact with the eleetrical eircuit and result
from the pussage of currcut through a body areu
of high resistance. Burns miay ulso result from
rings or other jewelry which, after being heated
by contact with an electric eircuit, dissipate
their intense heat through the finger, wrist or
hand of their wearer. Such burns are deceptively
dangerous, since the luyman does not understand
how much heat his old high school or wedding
ring can iabgorb; and he usually does not feel the
pain for & moment after it has begun, by which
time the burn may be quite severe.

Whatever the type of reaction to an electric
shock, it requires immediate remedial action.
Since. 2 layman cannot distinguish the various
possibilities, he should administer resuseitation
if the vietim ig not breathing, This should con-
tinue until the victim revives, death hus been
diagnosed by a physician, or rigor mortis sets in.

The Nature of a Shock

Kleetricity works for you 24 hours cvery duy
~it's your sluve. But if it is carelessly handled
for as little us one one-hundredth of 4 second, you
may be its victim. (ienerully speaking, factors
which determine the scriousness of an electrical
shock include body resistance, magnitude and
frequency of current, path of the current through
the body, contuct time, and anticipation on the
part of the handler. Some of these fuctors ure
self-cxplanatory; others could beur discussion.

Body resistance is found mainly in the skin
surface, but when the skin is moist, resistaunce
drops drastically. nce the skin resistunce is
broken down, current tlows freely through the
blood and body tissues. Resistance is very de-
pendent on the condition of the skin., For exam-
ple, the skin of the buack of the hand, ulthough
apparently much thinner than that of the palm,
is often very dry, and somewhat hairy, and offcrs
very high resistance. Another part. of the hody -~
the back of the neck, for example — is not. usually
ag dry as the back of the hand. Hence the re-
sistance is much lower.

High voltages can almost instuntly puncture
the skin, leaving as little as 400 ohms resistance
path for the current to travel through the body.

The chief difference between the physical
effects of a.c. and d.c. iy that direet current
causes much less contraction of the muscles.
Laboratory tests indicute that an individual can
withstand a decidedly higher value of direct
current and still maintain control of Lis musecles.
At higher voltages (both a.c. and d.c.) the con-
traction of musecles at the moment of contact is
su violent that it has the effect of o repelling
blow. Mixtures of a.c. and d.c. have varying
effects, but in every case, the higher the a.c.
component, the less tolerant is the body to its
passage. In particular, the common 60-c.p.s.
alternating current is a very dangerous wave
form. (The most dangerous range is between 10
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e.p.s. and 1000 c.p.s.) There is o continuing de-
erease in muscular response as frequency is in-
ereased hevond 10 ke. At 2 Me. and above, it is
negligible. A the frequency rises through these
high a.c. and r.f. ranges, dielectric heating effects
hecoune inereasingly important.,

TABLE A
Calculated
Subject Voltage|Current in Body
ubjec A.C. Ma. Resistance,
Ohms
A 40 3.0 6670
B 42 7.5 4260
Q 25 6.0 4170
D 20 8.0 2510
(] 20 3.0 2500
e S 9.5 3470
(83 21 10.0 3500
H 30 8.0 3000
I 29 9.0 3620
¥ 31 6.0 5160
K 30 10.0 3000
L 21 0.0 2330
M 30 8.0 3750
Maximum 10 10.0 6670
Mininium 20 6.0 23430
Average 27.8 7.8 3560

Table A shows the results of a series of Under-
writer's Laboratories tests in 1930, depicting the
maximum currents at which subjects could retain
control of their muscles. Members of the UL
staff were used as subjects (ouch!). Electrodes
consisted of u pair of pliers held in each hand.
Current wus 6(-cycle a.c. in each case. (Other
tests indicated that direct current could be with-
stood for a slightly longer time — until a hot spot
occurred at the point of contact.)

'T'he path through which the current tlows is a
fuctor in predicting the severity of & shock. It
is less likely to be fatal if the current does not
flow through or near nerve centers and vitul
organs. However, since the majority of shack and
shop accidents involve currents which pass from
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hands to feet, thus involving both the heart and
lungs, there is a great possibility of a serious or
fatal shock.

In general, the longer the current flows through
the body, the more serious will be the result.
Because considerable current will flow when a
high-voltage shock is sustained, ouly a short ex-
posure can be tolerated if the victim is to be
revived. Time i8 especially important in regurd
to the severity of bodv tissuc burns. Burning
voltages which break down the skin resistunce
allow very large currents to flow, thus creuating a
more dangerous shock situation. Lurge currents
-— 10 amperes or mor¢ — may flow through the
body. Even if fibrillation does not bagin, severe
burning of tissues, poisoning by combustion
products, and possible hemorrbage may result.

The ability to let go decreases with time, as o
result of fatigue and pain associated with the
harsh, involuntary contraction of the muscles.
Prolonged contact with currents only slightly
in excess of the “let-go” limit muy cuuse ¢xhaus-
tion, asphyxia, aund unconsciousness followed by
death. Hence, even a relatively small current
becomes dangerous with time.

BUSY MAN..

DION'T HAVE TIME
TO DISCHARGE. THR
FILTER CAPACITORS y

et

Switch to Safety @&’5

(.«and replace those blown bleeders /)

One of the factors we listed was the element
of anticipation. This may or may not be present
in u shock accident. Anticipation means that the
victim had time to prepare himself to handle his
muscular reactious to the limit of his ability.
Shoek under such controlled conditions cun be
relatively minor. On the other hand, some people
feel they can absorb au electric current through
paths which do not involve the vitul organs. ‘This
practice can be extremely dangerous. Not only
might the victim fling equipment being leld in
his hands, endangering other peouple, but muscu-
lur actions and bulance ure uncontrollubl e for an
instant; and & momentary loss of bulance hus
resulted in many deaths by fulling. And a shoclk
can be fatal in us little as 1/100 second.

Happiness Is a Tight Ground Connection

“Happiness is a safe threc-way grounded
plug,” to paraphrase Charlie Brown. “ Happiness
is a brand-new bleeder resistor, aud a discharged
filter capacitor in the h.v. supply. Happiness is a
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tamper-proof interlock switeh. And happiness is
staying alive.”

There ure a few simple rules to follow to stay
happy aud healthy. Some are dos and some are
don’ts, but all arc ubsolutely necessary.

Do turn off the power to a unit when it is not
needed.

Do discharge capuacitors — und don’t assume
they ure discharged until you have shorted the
cireuit terminals to ground.

Do consider all bure wiring as live,

Do beware of high voltage anvwhere, anytime.

Do keep one hand in your pocket while adjust-
ing “live” circuits.

Do stay alert.

Do devclop safe habits. Make it a rule to ad-
here to sufety practices.

Do know your job. Study the circuit vou're
working on. Know the test cquipment you're
using.

Do think safety.

Do know artificial respiration and first aid
measures.

Don't use faulty test equipment (or make-
shift line cords or plugs, or worn and frazzled
wires).

Don’t work on high-voltage circuits when you
are tired, dizzy, nauseated, feverish, or under the
influence of drugs which cause drowsiness.

Don’t work on high-voltage circuits alone.
Have someone eise there who knows first aid and
artificial respiration techniques.

Don’t assume a circuit is dead. Remember
that filter capuacitors do not discharge immedi-
ately when they are purt of an RC network. If
there is any doubt about the circuit, test it with
a voltmeter or ather suituble indicating device.

Don’t wear eurphones while working on elee-
tronic gear.

Don’t wear jewelry.

Don’t assume the equipment is grounded. (A
simple test? Next time you're in vour shack, take
a look at some of your ground connections. 1f you
haven’t cleaned them recently, they may be
crusted with oxides, virtually isolated from
ground.) There should be no more than sn vhm'’s
resistance between your chassis and the ground.
And do not rely on visuul inspection for sccure
grounding. It cun be misleading. UUse a volt-
meter if the power is on, and check the security
of the ground connections.

Don’t be curcless.

Don’t perpetrate jokes. Jokes involving hu-
man life are not funny.

Don’t short out interlock switches unless ah-
solutely neeessary.

There are more rules, but these provide u
framework for sufety. Ubserve them.

First Aid

If vou sce someone overcome by an electric
shock, the first thing to do is to kill the elrcutt,
Unless you do so, his rescuers may be in danger.

If you are unable to kill the circuit, then care-
fully remove the victim from it, using insulation
to proteet vourself. 1o not touch his body (cven

QST for



it you have lurned off the cireuit -— you might
have hit the wrong switch in the excitement.).

When the victim is safely away from the
power, turn him on his hack. nless it is impossi-
ble to give artificial respiration in that location,
or vou are endangering vour owu life, do not
bother to remove the vietim to another loeation
russuming he is unconsciouss. kvery second of
delay is scrious.

(Mear his throut. If there is foreign matter in
his mouth or throat, wipe it out quickly, using
vour fingers or a cloth wrapped around your
fingers. If a foreign body is suspected after failure
of resuseitation, the vietim should be placed on
his side and a sharp blow delivered between the
shoulders to jar the obstruetion free. Then sweep
vour {ingers through his mouth to remove it.

Conclusion

You, as a technician, should be well-informed
of the potentinl hazards of electricity.? Members
of your family and a majority of your friends are

To apply mouth-to-mouth resuscitation:’
Tilt the head backward and pull the lower
jaw forward to clear the air passage to the
lungs. Tilting the head only halfway back
is not enough.

Using the other hand, pinch the vie-
tim’s nostrils and place your mouth over
his. Blow air into his mouth until you sce
the chest rise. Do not blow beyond the
point where the vietim's chest or abdomen
expands. This first blowing effort will de-
termine whether or not the throat is ob-
atructed (sce preceding paragraph). 1f the
uirway is clear, the rescuer’s breath will
supply the needed oxygen.

Remove your mouth to let the vietim
exhale. Some victims uccept air cusily
through the nostrils but must blow out
through the mouth. While he is exhaling,
tuke u deep breath and re-inflate his lungs
when he bas expelled the last breath. Con-
tinue ut a rate of nbhout twelve breaths per
minute. Should it become necessary to
move the victim, continue resuscitation
while he is being moved. Notw., u brief
return of normal breathing does not neces-
surily mean that resuscitation may be dis-
continued. Sometimes the vietim again
stops breathing. He must be watched.
Resume resuscitution immediately, should
he stop breathing again.

To avoid struin on the vietim's heart once
herevives, keephim lyingdown. Ifherevives
before u doctor arrives, he should be given
u stimulant such as a whiff of ammonia,
or a hot drink such as coffee or tea. The
vietim should be kept warm,
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not well-informed. Have you told vour wife what
to do it a member of the family should be a vie-
tim? Above all things, did you tell her how to dis-
connect the circuit before she attempts a resene?
(fay you say that you and your family are well-
informed? Cun you honesily say that your home
and shaeck are aecident-protected?

Promote safety on a 24-hour basis. Repair de-
feetive circuits immediately. Help your neighbor
and family to know the basic rules of safety.
Who kunows, they might have to help you some-
day. Make safety a habit, not an unpleasant
snbject to avoid.

Most. uecidents of an clectrical nature have us
their basis the three following causes:

I didn’t see
I didn't think
I didn't know.

When vou work with electronics, be sure to
ook and think, so that you will know that your
equipment is safe.

Now read that list of dos and don'ts again
and then check your shack while you're thinking
about it. Switch to Safety! [aET—]

* Additional Q8T sources are '‘Safety in Transmitter
Operation and Construction,’ Crammer, March 1939 QS7';
and “Saving a Life.” Mix, June 1933 QST. The ARRL
C'ommunications Denartment forms CD-79 and CD-84
also provide useful information. Read them.

¥ “SQaving a Life,” QST. July 1956, pp. 65 ., describes
application of artifieial respiration by the Nielsen back-
pressure, arm-lift methol. Alouth-to-tnouth resuseitation
i¢ almost universally recognized as the best method. The
Nielsen technique is suggested only where the rescuer has
inalms abont the mouth-to-mouth method. or in case of
uecessity, Locul chupters ot the American Red Crosssupply
pictorial instructions deseribing mouth-to-mouth resuscita-
tion, ‘T'hese training aids are free upon reqnest.

He-Strays ¥

It’s always good to nse the other fellow’s language
it vou can. \When the language is Spanish, a copy
uf the " Ham's Spanish-Iinglish Manual® should he
quite helpful. The 45-page bhooklet prepared by
LU7FAG contains not only translations of phrases
and words usefnl in QSO0s, but their phonetic spell-
ing, too. It is sold hy K4BZY, 1329 N.E. Fourth
Ave., Fort Lauderdale, Fla. 33304, Price is $4.25
postpaid in T.8.A.
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car road racing during the early growth

of that sport in the nineteen-fifties, which
was ulso a decade of rapid growth for amateur
radio. The period suw the surging popularity of
mobiling following the authorization of mobile
operation on all bands. It wuas ouly natural
then, that when sufety counsiderations brought
out the need for instant communications be-
tween race officiuls and remote parts of the
race course, the hams were found enthuzinstically
ready for the job.

It was o common interest in these two avoca-~
tions that brought amateur radio into s new
phase of sports-car racing — this time into the
car itself. Walt Hane, W1HXC, and the writer
are ulso members of another Connecticut~-based
organization, the Sports Car Club of America,
which sunctions nearly every road race held in
the United States. Walt, who had won the 1966
SCCA Class B National Championship driving
u Shelby (3T-350, decided to enter a Ford Mus-
tang in the 300-mile Trans-American und the
24-hour Continental races to be held at Daytona
Speedway in February 1967. Such an ambitious
undertaking for a single weekend was a new
challenge to both of us, since our experience
way largely limited to sprint races of 20 to 45
minutes’ duration.

In a2lmost any form of racing, communication
hetween pit crew and driver is helpful; in an
endurance race it is essential. Even in professional
circles such communication is rudimentary at
best, the crew signaling by means of short notes
or figures on a chalkboard as the driver hurtles
by, and the driver replying by hand and finger

#3416 Weirwood Ave,, Orlando, Florida 32810,

-‘.MA’ 'BUR radio figured prominently in sports-
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BY W. HENRY HORNE,*W4MZP

signals or merely a nod. The messages may be lap
time, position in the race, distance behind or
ahead of 4 competitor, or merely & word of en-
couragement. In short races these few signals are
all the cotumunications needed, since the driver
i3 lapping ut or neur maximum speed and does
not expect to make a pit stop. In an endurance
race, however, many pit stops will be made,
and races literally have been won or lost de-
pending on time spent in the pits. flow much
hetter, then, if the driver cun be in continucus
communicution with the pits, advising of the
car’s condition, suspected troubles, or an im-
pending pit stop, which may be expedited by
having the proper parts and tools ready when
the cur arrives. In the e¢vent of a breakdown
out on the course, the vulue of driver telecom-
municution is obvious.

With this reasoning in mind, we inciuded
amateur radio in our ruce preparations. \While
Walt and the mnechanics prepared the car, which
included building an engine for each of the two
races, 1 resurrected two f.m. trunsceivers, which
had been idle for the better part of two years.
These were a pair of Acrotron 7TN20 prototypes,
which 1 had desigued and built during previous
employment with that firm and had used for
spot-frequency operation on 6 meters. These
units, with 20 watts output, have a.c./d.c. power
supplies, und may be used fixed or mobile by
selection of the proper power cable. The mobile
and base-stution auntennuy were made by the
Antenna Speciulists Compuny and were vertically
polarized.

The Continental course at Daytona ix 3.81
miles long, with 2.5 miles in the oval and the
balance in u twisting road course in the infield.
Even the best puved race courses can be sur-
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prisingly rough when traversed at speed, and the
suspension used on competition vehicles is not
designed to enhance driver comfort. Neither is
such an environment condusive to the longevity
of electronic equipment. Since the rules of com-
petition require that racing sedans carry a com-
plete passenger seut, our shock-mounting prob-
lem was readily solved; strapped in by its seat-
belts, the rig rode “shotgun’' beside Walt, snug
in its own bucket seat. The power cable was
plugged into the back of the set, the antenna
coax connected, and the rig was on the air. A
quick exchange with W4MZP/4 in the pit veri-
fied that the rigs worked (at least at 10 feet
apart) and Walt set out for practice and quali-
fying for the 300-mile Trans-American, which
would start in about 2 hours.

The press of time had not permitted us to
check out Walt's Navy-surplus chest mike, so
the standard Shure dynamic with preamplifier
was fitted into the clip atop the rig, on the
premise that Walt would have time to drive one-
armed and talk at least on the 3500-foot back
straight, which was entered and exited via the
high-banked turns which form the ends of the
oval. Since the speaker would be as useless as in
un F-104, a hearing-uid euarpiece was used,
over which Walt’s safety helmet fitted without
difficulty.

Copy in the pits was Q5 during practice, as
one might expect with 20-watt transmitters only
« mile or so apart. Nevertheless, a racetrack is a
noisy place, electrically as well as acoustically,
since many of the cars carry no ignition suppres-
sion. The Mustang, however, has always been
equipped with the stock resistance-wire harness,
a fact which should allay the fears of some per-
formance enthusiastis who want to go mobile.
Walt found, at least during practice, that the
hand mike caused little difficulty, although the
G-forces developed in the highspeed banked
turns made replacing the mike u bit awkward at

WAMZP at the mike in the pit.
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times. Copy in the car was not always solid,
however, because of the high acoustic noise
level; and cranking up the receiver volume drove
the little earphone into distortion.

By the end of practice we had determined that
two-way radiocommunication with a race car is
indeed practical with proper equipment, and
Walt had turned a qualifying lap time averaging
almost 103 miles per hour, peaking close to
160 on the back straight. Although this must
certainly be the speed record for amateur land-
mobile operation, we are not throwing down the
gauntlet for anyone to break it.

Our 1966 Mustang was gridded seventh in a
field of 31 cars, beside a Dodge Dart and behind
a group of 1967 Cougars, Camaros, and Mus-
tangs. A few laps after the pace-car-led start,
after the pack had thinned out, Walt radioed in
that the car was runuing fine and all gauges were
normal. In spite of the extremely high acoustic-
noise level inside the car, a noise-canceling mike
would have heen quite uunecessary. The com-
hination of a low gain setting of the speech ampli-
fier and close talking in the old ham mobile
style provided solid reception with little back-
ground noise from the ecar. Reception in the
car was another matter. If copy was difficult
during practice with few cars on the track, it
was well nigh impossible with roaring exhausts
all around, especially from the Camaro with
which Walt swapped positions with disturbing
frequency. Despite the noise in the pits, we got.
good copy from the base-station speaker, ul-
though we wished someone had thought to bring
a set of headphones.

Due to the difficult reception in the car, lap
times were given Walt via the chalkboard. As
the halfway point of the ruce approached, Walt
was notified and made his only scheduled pit
stop on the fortieth lap. In almost the time it
takes to tell it, the car was fueled, tire wear
checked, and Walt was on his way. Following an
unscheduled stop for oil, there was no further
contact from Walt. Despite the extra pit stop,
he had worked his way into second position
aided by the more serious troubles besetting
the faster cars, and was threatening the Dart for
the lead.

If this were being written in Hollywood, now
would be the time to tell how our hero, overcom-
ing insurmountable odds, spurred bis year-old
steed to victory; but it was not to be. With
three laps to go, Walt failed to show up, and
repeated calls failed to raise him. Surely if he
was stopped on the track, he could hear us and
would be culling. Within minutes after the vie-
torious Dodge took the checker, Walt appeared
in the longest walk a driver can know — from
his broken car to the pit. A hasty post-mortem
ufter the cur was towed back to the pit revealed
a suspicious bulge in the side of the oil pan. Also,
a Jones plug on the power cable had worked its
way out of the back of the radio.

Next day, the car was back for the 24-hour
Continental, with the long-distance engine jn-

(Continued on page (36)
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CONDUCTED BY GEORGE HART,* WIJNM

Talking It Up

The “mean ham’' articles which appeared all
aver the nation recently coustitute an example of
how bad publicity for one wmateur became a
kick-off for good publicity for the amateur in
weneral. The headquarters received many indig-
nunt letters from aumateurs demanding to know
what action is being taken aguinst the ‘““mean’”
ham. Meanwhile, the public had been forcefully
informed that amateurs nationwide were engaged
daily in handling tratfic for servicemen overseuas.

The thing that escapes many of us ubout this
incident is that it is by no meuns an isoluted one.
There are “meun’ hams all over the place,
some meaner than others. Incidents similar to
this do oceur —that is, incidents in which
amateurs purportedly performing @ public
service are (QRMed — whether deliberately or
not is diffieult to ascertain — by other amateurs
operating casually. What made this incident
noteworthy wuas that it got talked about, by
the right people (the nution's press) at the right
time (when the nation's emotions are in u high
state ubout the morale of its sons overseas) to
make it so.

We realize that most. of the members who read
this column are those who are interested in the
subject of public service. Many QST readers
probably do not even know it exists. The sume
can be said in general about public service
operations, organizations and activities in ama-
teur radio. Too many casual-type amateurs are
unaware that the opportunity to serve in your
amateur hut is avuiluble.

Perhaps we don't talk about this facet of
amateur radio enough. If we were to muake more
noise, pupularize it by ** yakking it up,” we might
et more attention paid to it. In doing so, we
have to be alert to the right pluce, the right
time, the right manner in which to present it.

Preaching about duty, responsibility, moral
obligation, the making of threats and impreca-
tions — these are not effective with most ama-
teurs. You have to be there with the gouds at the
right time, as wus the reporter who wrote the
releise on the ““mean ham.”

No let's talk it up. At club meetings, let the
membership know what is going on —not by
giving a dry, factual report, but by telling them
how much fun you had, aud relating an amusing
wneedote or two, Wriie it up, too, in club bulletins
and other amateur papers. Make it plain, without

#*Communications Manager,
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Left to right are WA4BXZ, WA4EWW and K4LLW pro-
viding simulated emergency communications for the
Tennassee Association of Rescue Squads.

just saying so, that those not in on it are missing
something.

But don’t forget one other thing. While you
are doing all this talking and writing, don’t forget
that the basic thing in public service is doing it,
not talking about it. Do it first, then tulk about
it. Empty talk serves no really useful purpose:
but talking up what you do is essential for
acenmulation of support,

I'll Be There. . . .

It is characteristic of many amateurs to
modestly claim that they are first class operators
and to muagnanimously offer their services *if
vou need me.” “I’'m too busy to take part in
drills,”” they are apt to say, “hut ['ve been
through all that, and if you need me ['ll be there.”’

In this e¢onuccetion, & recent communication
from WOGWRJ, SEC for the Orange (Calif.)
ssetion, contains the following admonition:

“OR, so you sign up with AREC or RACES
but svon tire of the routine of the training
sessions. You know that yon are a pretty good
uperator. You know how to tune your rig su
vout can work Uncle Joe or your friend in Bula
Bula.

“But how are you on net discipline? Iow
closely cun you hit » uet frequency and stay
there? Noes your equipment load and operate
efficiently on the nevessary frequencies? Do
vou know messuge handling procedures used in
euch net? Do you know when not to transmit?
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These ure just a few of the things vital to opera-
tion during an emergency, when there is no time
to learn them,

“Have you ever tried to build or repair some-
thing when you didn't have the proper tool?
Lf vou accomplished the job at all, you took a lot
of time, expended a lot of effort und made a lot.
of unnecessary noise before you finished the job
-—and then the job wasn't ag good as you could
have done with the proper tool. Or, did you ever
go to a tool hox for a nice, sharp chisel, saw or
plane, only to hnd that neglect had left them
nicked, rusted, or just plain dull? This is why
we hold net sessions, to keep sharp, to avoid
getting rusty, to be ready for the time when we are
vitally needed in the public service.”

Thanks, Ralph, for' these words of wisdom.
—= VINJI].

K4KDJ

VIRGINIA TECH AMATEUR
#ADID ASSOCIATION

VP.L

Here is WB4AMI of the Virginia Tech Amateur Radio
Association at the traffic desk during the Virginia Tech
Festival Exhibition. Over 400 messages were handled
and the hams manned their stations until 2 A.M. several
nights because of the unexpected number of messages.

Diary of the AREC and RACES

On December 27, & few minutes after the “QTC” traflic
unt, on 7215 ke. opened, W2ECA called in to report two
cars in trouble ar different points on interstate highway 90.
WRB2VJ13, the NCS for that day, immediately reported
the information to the New York Troopers in Albany.

-~ W2EALF

The following services were reported by the West. Coast
Aimnateur. Radio Service: April 17 — \VOJKZ reported a
trathie accident with injuries to KGIKZI, who notified the
Iligchway Patrol. .Way 5§ — WAGNYA reported a five-car
necident to K2ARJ, who acted as relay to WA6DXJ who
reported the information to the withorities. Vay 15 —
IK6VDL, operating portahle at Pine NMountain, Calif., used
755 ke. to contact his doctor in Ventura. e had symptoms
that were serions and the doctor advised immediate hos-
pitalization. KAVDL was recuperating from pneumonia,
avording to the latest report. Way 27 — NE2UG tele-
phoned W6ZOM and asked that he get on the air because
NEIEEI needed to obtaiu # medicine Yor a patient ill with
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hepatitis. ‘I’he arrangements were made via amateur radio
and the drugsleft for Mexico City for immediate tranship-
ment to GGuadalajara. May 27 — WGAEV reported a tratfic
accident near Carpenteria. W6KZI called for a nearby
atation to summon aid. KGGHU of Santa Rarbara and
\WADZJ of South Pasadena called the Highway Patrol.
W6OAEV put out tlares and the Highway Patrol arrived
shortly., June | — \WWB6IHZ reported to the net that some
sheep were presenting a traflic hazard on the hichway near
Pleasanton. WBGDBS called the lighway Patrol with
the message. Junr { — \VB6CQB reported a two-car acci-
dent on the Harbor Freeway of Los Angeles. \WA6\WHP
called the Highway Patrol. — WRBSIZF.

On May 5, HLOTIK heard a distress call that originated
from a sinking schooner on Bombay Reef hetween the
Philippine Islands and South Vietnam. The Donte D.a
had run aground on a coral reef near the Parcel Islands and
water had shorted out the wenerator and temporarily
disabled the radio before the exact location could be sent.
Nearly an hour later the ship managed to get the radio back
on the air and give the needed information. A\ network of
atnateurs was established consisting of HLOKO, KA8ADB,
KASLM, KR6AI and IKG6AIJ. Several ships and aircraft
were dispatched toward the trouble spot. Three and a half
hours later the Dnnte Den was sighted and an aircraft
dropped a survival kit. Later an amphibious aircraft com-
pleted the rescue, and the network of amateurs secured
after nearly seven hours of continuous operation.

— e ¢

On May 6, The Orange Section AREC furnished com-
munications for the California Interscholastic Federation
Tennis Matches. Courts at four different schools were used
with match and player details coordinated via amateur
radio. Operations involve:d sixteen amateurs and lasted for
about nine and a half hours, ~— WB6QAK, EC.

Also on May 6, the [{amden, Conn., AREC group of
about fourteen amateurs demonstrated their public service
capabilities during the H0th anniversary of the New taven
Chapter of the American Red Cross. About twenty messages
were originated and many of the Red Cross personnel were
impressed with the capabilities of the amateurs. — WINFG,
fC Hamden, Conn.

On May 16, KSHXR was called becanuse of a university
riot. He immediately contacted the SEC, the SCM, pro-
ceeded to the scene, kept in touch on 3900 ke, and prepared
to et up on the 2-meter c¢.d. {requency. The riot was con-
tained at 5:30 a.M. and the alert was secured. - K5QQG,
SEC STex.

This is the 2-meter operating position with VE3FYY and
VE3BOD at search headquarters during the “Kilbride”
search effort. Details are in the July Diary of the AREC,
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On AMay 20, an \ir Canada DUR (raining Hight era<aed
at Ottawa international Airport, killing the c¢rew of three.
‘T'he Ottawa Vallevy MNlobile Radio Club providel the
rommunications from the erash site to Air Canada’s oper-
ntionr officer in the terminal building for aheut 15 hours,
Soveral members of the club participated nnder the direction
ol the axsistant KC,

On May 27, the Hazel Park Amatear Rulio Club of
Mich. operated twelve mobiles and a disnlay honth it
Cireen Aeres Park, They handled 70 meswazes to service
men durinz the Memorial Day parade festivities. —
Warxu,

On June 3 and 4, a large forest fire in Northwest Ontario
threatened Sioux Lookouf. .About 23011 inhahitants were
evacuated. VESEFX called the North West Ontari) Phone
Net. and stations in neighhoring areas responded by hun-
dling a number of messages relating to the aswfety of the
ramilies. VE3EFI returned to Sioux Lookout the next day
and handled tratfic for persons who restored the exsential
services after the threat had passed. The net met asuin
that evening and passed trattic until the band iolded. —
VE3EFX.

On June 5, quite 2 number of emergency power sources
for amateurs were given a dry run prior to field day as a
rexult of a power blackout. Five reports were receive l,
most stressing that the amateurs were ready and contacted
the ugencies to be xerved, but there were no situations that
needed emergency communications. The ARKC in Passaic,
N.J. suppiemented the police patrol and operated a remote
police hase station,

Un June 10, K8D.JF /mobile came upon an auto accident
in Canton, Ohio. He called in on the local AREC frequency
and was answered by K8DHJ, K8JZN and \WSQMH.
K8DJF stayed on the scene to assist with commmunications
until firrmen arrived and things were under control. —
Kx3DHJ, EC Stark County, Ohio.

Also on June 10. a severe weather alert was given out
by the weather bureau for Northeastern Ohio. The Stark
Clounty AREC Net was activated and staved in session
for four hours. Liaison was maintained with the Ohio S3B
Net and the ltocal CB REACT organization. —K8DHJ,
EC Stark County, Qhiv

From June I to 12, the PHD Net on 50.160 ke. had
«nite a number of alerts and stand-bys because of 1 dozen
rainy days, seven of which were severe wenther warning
and four of which were Jdays uf tornado watch. On June (1
there was floading near the towns of Smithville und River-
side, Mo. In the wee hours of the t2th u tornado destroyed
three liomes wnd damaged several others. WAAKUH oper-
wted the c.d. station at Liberty, Mo., and W.ABQLN /mobile
at Riverside throughout the night. There were fourteen
messages handled and six amateurs who operated in the
area.— WABL'LL, EC Clay Connty, Mo.

Forty-three SEC reports were received for the wonth of
April, representing 17,573 AREC members. This ix tive
fewer reports and 2129 fewer members than a vear ago,
The acctions that reported are: Ala, Alta, Ark, BC, Colo,
(‘onn, Del, EFla, EMass, EPa, Ga, Ind. Ill. Kans. Ky.
LA, Mar, Mich, Mo, Mont, NC, Neb, Nev, NH, NLI
Ohio, Okla. Ont, Org, Oreg. Que, Sask, SCV, 8Dak, 3NJ,
STex, SV, Utah, Va, Wash, WFla, WNY, WPa,

National Traffic System

Much fuss when NTS moved itz entire xchedule an hour
eurlier on June 1. Many said that NTS went on **daylight
saving'' time. This was the reason for the move, but NTS
does not operate on “daylight’ time or local time wud
hasn‘t for years, It operutes on (M7, und will continue 1o
do su. As and if the necessity dietates, it may change it
schedule, but it will not change the kind of time it operates
oun.
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Moving the time wn hour eurlier for all NTS nets and
functions, it turns ont, has ulmost an many disadvantagea
a4 leaving the time alone in the summer. For example
the nets are now tno early by the sun and suffer from paor
propagation; but if we let them alone, some of the nets
will be too late by the clock (the local clock, that is, by
which we all live whether we like it or not). Staying on the
swme srhedule all smumer, as we have always done in the
past, makes even the area nets prettv late by the clock
for the younger eiement, the late region nets late even
for the average, und the late section nets prohibitively late
for almost everyone. Moving the time an hour eurlicr means
that the section nets will be meeting in mid-afternoon by
the sun, with mid-afternoon summertime high-sunspot
propagation conditions. Kegion nets fare little better, and
even the ares nets meet in broad daylight, with the neces-
sity to cover entire time zonex, This may have been easy
Jduring perinds of sunxzpot nullx, but. it poses sorae difficultiex
now aud in years to come when we will have a sunspot
node.

There are solutions, of course. The area nets and rome
of the more wideapread region nets conld move to 7 Me.
‘I'CC schedules conid seek higher frequencies as the m.u.i.
goes up, even going to 28 Ae. if needed. New functionaries
and NC'Sa eould he sought and pnt to work to replace those
who find that summer activities make it impossible to

This is the RACES area of the Denver Emergency Opera-
tions Center.— KOVQ, RO Denver, Colo.

continue. Or, if we stayed on the winter schedule all summer
thns alleviating to some extent (but not entirely) the
propaguation problem but facing the Jate-hour problem,
lute region nets could be rexcheduled for early the following
evening and late aection nets could be eliminated for the
summer.

But it seems to us we ought to make up our minds what
we want to do. This year, it was assumed the procedure
of previous years would be followed — that is, the NTS
schedule remain the same on GMT. Then, late in April
it came to the attention of a busy headquarters that all
but two or three states were being rejquired to change over,
Too late to make the changeover effective by the end of
April, but eonvinced that the great majoritv of NTSers
desired the change, we announced that NTS would move
to a une-hour-earlier schednle on June . ‘This unnouncement
was not widely circulated until close to the changeover
‘Jate, and by the end of April contusion reigned supreme,
most. NTSers failing to assume. as we did, that not having
been notified otherwise, we would continue on the same
CIMT schedule ax always.

As meutioned in June QST, the change is not a perianent
one — that iz, no decision hax yet been made that we
will automatically change the time of the NTS schedule
twice cach year as the populace fiddles with their clocks.
We have yet to xee how many statea will pass legislation
next year to permit them to fet their clocks alone; and +¢
have yeu to assess the mentiment of NTSers in the light of
this year's experience. Meanwhile, let's he thinking abont
it. Remember, the question i3 not ““zhoutd we go on day-
light saving time,” bhecause NTS operates on GIMT and
there ix no GDST (not when the € stunds for Greenwich-
anywav). The question is, do we change the NTS time-
tuble to operate une hour earlier exch spring and then back
wienin each fall? — WINJT M,

QST for



May reports:

Ses- Awer-  Represen-
Net sions Tvatic  KRate age  tation (%)
{801 1.217  58.1 93.7
1153 SHY 0 BKR YR.8
1450 L1417 16.8 97.8
[it.53 364 11.0 W3R
O75 854 14.0 Y5.8
662 LK1 10.7 100
4R8h w2 8.5 822
604 327 w7 RY.9
s .74 17.9 100
ENE Yl 10.0 e
HUK 488 9.7 5.7
601 504 10,1 6.9
S5 736 {4.4 %00
76 18% 2.6 61,31
TWN. . . 620 618 20.7 75.61
Sections?, . ... 2480 134,246 5.3
‘PCC Fastern. ., . 11y3 847
T'CC Ceniral..... 933 (315
I'CC Pacitic....1243 G2
Summary. . . 237 27,572 EAN 156 85.8
Record........2819 32465 1.322 17.8 ~—

1 Region net representation based on one session per day

2 Section and L.ocal nets reporting (74): AENB, D, 1.
M, O, P, R, T (Ala.): ARSN, OZK (Ark.); SCN, SCS (Cal.);
CCN, HNN (Colo: CPN (Conn.); FAST, FATT, FMTN,
QFN, SATN, TPTN, WFPN (Fla.); GSN (Ga.); QIN
v[nd.); Iowa 75: OKS (Kans.); KRN, KTN (Ky.); LAN
(La.); PTN., 8GN (Me.); MDDS. MEPN, MTTN (Md.-
Del); EMNN (Mass.); M6MTN, QMN (dich.); MJIN,
ASN, MSPN (Minn.); MNN., MTTYN, PHD (Mo.;
NJN, MJPN (N.l.): NLI-VHF. NYS (N.Y.; NCN,
NCNN, NCSB, THEN (N.C.); BN, 0OSSB (Ohio); OLZ,
SSZ (Okla.); £PA, E<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>