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Buy your new Hammariund

receiver NOW...

and we’'ll throw in a free

matching speaker.

During December and January, Hammarlund will give you free an
extended range speaker, in matching cabinet, with the purchase
of any new Hammarlund receiver or linear.

" HXL-ONE

HQ-180A

ceiver quality.

See your
Hammarlund dealer
for full details.

2 KW., P.P.l.,, HXL-ONE. Linear amplifier. Com-
patible with any 100-watt exciter. Grounded-grid:
instant-on: Solid state power supply.

BRAND NEW MODEL HQ-200. Versatile general
coverage receiver. 540 KHz to 30 MHz in five
bands, expanded ham bandspread, SSB product
detector, variable B.F.O., Zener diode regulation
for superb stability.

MODEL HQ-180A. Ten to 160 meters in a super-
lative 17-tube triple conversion general coverage
receiver with linear product detector, selectable
sideband, and vernier IF passband tuning for un-
equaled SSB reception.

MODEL HQ-215. All solid-state communications
receiver. Unequaled sensitivity, selectivity and sta-
bility on 10, 15, 20, 40 and 80 meters. Provision
for 13 additional 200 KHz segments for general
coverage adaptability with communications re-

me HAMMARLUND

Manufacturing Company Incorporated
A subsidiary of Electronic Assistance Corpotation
20 Bridge Ave., Red Bank, N.J. 07701




If your interest in ham radio has only recently
developed you already know by now that there are
hundreds of brands of equipment from which to
choose, some costly . . . some not too costly.
For years, Ameco equipment has appealed to the
beginner because of its modest cost, yet with
engineering and manufacturing quality you would
expect to find in really expensive gear. Read about
our All-Wave Receiver and Novice Transmitter
below, then write for our new Ameco catalog to get
complete specifications on these and other mod-
erately priced items.

Model R-5A
Allwave
Receiver

An exceptionally fine receiver for the short wave
listener and beginning amateur operator. Fully
transistorized-solid state. Covers .54 Mc through
54.0 Mc in five continuous bands. Includes stan-
dard broadcast band, all foreign broadcast bands,
all amateur bands from 160 through 6 meters, all
27 Mc CB channels, all 2 way radio frequencies
from 30 to 50 Mc including many police and fire
departments. Controls include Beat Frequency Os-
cillator, Noise Limiter, Bandspread. Provisions for
external “‘Q"" multiplier. Compare with tube-type
units costing as much!

Wired and tested ...............coccevveniieenenenns $99.95
Battery adapter kit. (permits operation 3.95

from 12 VDC or eight “‘D"’ cells)

Model AC-1
Novice CW
Transmitter
Kit

The ideal kit for the beginner who requires a reli-
able TVI suppressed transmitter. Keying is clean
and chirp-free. Crystal controlled, Pl-network Out-
put Circuit. Includes AC Power Supply. For 40 and
80 meters, CW. Fifteen watts input. Kit is simple to
build and easy to operate.

Kit with coil for any 1 band, including tubes $24.95
Extra coil kit for any 1 band, CK-1 ................... 1.10

" Ameco Books and Recordsﬂ\

Radio Amateur Theory Course: Gives sufficient information to pass
the FCC exams for the Novice, Technician, General and Conditional
Classes of Amateur Licenses. The Ameco Theory Course is the
shortest path to getting a ham ticket.

No. 102-01, Over 300 pages $3.95

Radio Amateur License Guide: A study guide for those preparing for
the Novice, Technician, Conditional and General Classes of Amateur
licenses. Contains over 200 questions and answers.

No. 5-01, 32 pages 50¢

Mastering the Morse Code: Teaches the beginner how to learn the
International Morse Code.

No. 6-01, 32 pages 50¢
Ameco Jr. Code Course: Fastest, simplest way to learn code. Con-
tains 10 lessons and one 12 record in the 33 rpm series. Sample

FCC-type exams included.
\\cimplele Jr. Code Course (100 series) .—........ n...“u..”..n.ﬂ.y

Division of Aerotron. Inc.
P. 0. Box 6527 Raleigh, North Carolina 27608



Section Communications Managers of the ARRL

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) du‘ect to the SCM, the administrative ARRL official elected by members in each Section.
Radio club reports are also desired a{ SCMs for inclusion in@ST. ARRL Flield Organization gtation appointments are
available in areas shown to qualified League members. (General or Conditional Class licensces or higher may be appointed
ORS, OVS, OPS, 00 and OBS. Technicians may be appointed OVS, OBS or V.H.F. PAM. Novices may be appointed OVS,
SCM's desire apphcshou leadership posts of SEC, EC, RM and PAM where vacancies exist.

ATLANTIC DlVlSlOIII

Delaware K3INYQG John L. Penrod Towngend 19734
Eastern Pennsylvania W3HK George8. Van Dyke, Jr. 4607 Convent Lane Philadelphia 19114
Maryland-D K3LFD John Munholland 306 Holland Rd., Severna Park, Md. 21146
Southern New Jersey w2zl Edward G. Raser 19 Blackwood Drive Wl%_urthn Gardena
enton 08628
Western New York K2KTK Richard M. Pltzeruse 303 Woodland Rd. Syracuse 13219
Western Pennsylvania wW3GJY John F. Wojtklewicz 1400 Chaplin 8t. Conway 15027
. CENTRAL DIVISION
Ili{nols WIPRN Edmond A. Metzger 1520 South 4th St. Springtield 62703
Indiana WQBUQ Wilillam C. Johnson 2838 Hillslde Ave. Indianapolis 46218
Wisconsin K9GSC Kenneth A. Ebneter 822 Wauona Trall Portage 53901
,DAKOTA DIVISION.
Minnesota WOPAN Larry J. S 11417 Goodrlch Rd. So. Rloomington 55431
North Dakota weDM l{a.rold L. sheet.s 21 Euclid Ave. Grand Forks 58201
South Dakota* WASCPX d Gray RFD 1 Burke 57523
DELTA DIVISION -
Arkansas* WASIIS Robert D. Schaefer 409 Wes t Ceda.r Brinkley 72021
ILoulslana wWsPM J. Allen 8wanson, Jr. RED 1, Box 354-E Covington 70433
Mississippl WASKEY  Clifton C. Comfort 310 E. Washlnzt.on St. Kosclusko 39090
Tennessee K4RCT Harry A. Phillips 5200 Oak Meadow Ave. Memphis 38128
GREAT LAKES DIVIS
Kentucky W40YIL Jeorge 8. Wuson. III 2113 Old Cablin Road Owensboro 42301
Michigan K8HKM Joseph L. Pontek F.O. Box 288 Holt 48842
Ohlo WBETU Richard A. Ezbert 6479 Red Fox Road Reynoldsburg 43068
HUDSON DIVISION.
Eastern New York K28JN Ciraham G. Berry 50 Parcot Ave. New Rochelle 10801
N. Y. C. & long Island K2IDB Blaine 8. Johnson 266 Cypress 8t. Massapequa Park, L., I, 11762
Northern New Jersey w22z Louls J. Amoroso 180 Pleasant Ave. Bergentfield 07621
MIDWEST DIVISION
Towa KOMHX Wayne L. Johnaon Rural Route #1 Kellerton 50133
Kansas K@BXF Robert M. SBummers 3045 North 72nd Kansas City 66 109
Missourt WoBYV Robert J. Peavler Route 4 Kirksville 6350
Nebraska KPOAL V. A. Cashon 334 Plne 8t., Box 488 Chadron 69337
NEW ENGLAND DIVISION
Connectlcut WIGVT John J. McNassor 218 Berlin Ave, Southington 06489
astern Massachusetts WIALP Frank L. Baker, Jr. 85 Solar Ave, Braintree 02185
Aaine KITEV Peter E, 8terling 39 Latham 8t So. Portland 04006
New Hampshire K1QES8 Donald Morgan Bayvlew Drive, P.O. Box 65 Laconia 03246
Rhode Island K1AAV John E.. Johnson 30 Fruit St. Pawtucket 02860
Vermont N K1IMPN E. Reginald Murray 3 Hlucrest Drive Montpeller 05602
Western Massachusetts WIBVR Percy C. Noble ). Box & Lanesboro, 01237
NORTHWESTERN DIVISION
Alagka KL7AEQ Albert F. Weber X 735 College 99735
Tdaho W7ZNN Donald A. Crisp 3408-8th St. F Tewiston 83501
Montana W7TYN Joseph A. D'Arcy 1916 Haggln Ave, Anaconda 57911
Qregon KTWWR/WA7KTV Dale T. Justice 1369 N. k. Sunrise Lane Hillsboro 97123
Washington W7IWJ Harry W. Lewis 10352 Sandpolnt Way, N.E. Seattle 98125
PACIFIC DIVISION. ..
East Bay * WBEDHH  Paul J. Parker 2236 Whyte Park Ave. Walnut Creek 94595,
Hawall KHEBZF Lee R. Wical 45-601 Luluku Rd. Kaneohe 96744
Nevada W7PBV Leonard M. Norman 652 Utah St. Boulder City 89005
Sacramento Valley WEKYA/
WABJDT John F, Mluke. 111 6230 Rio Bonito Drive Carmichael 95608
8an ¥Franclsco WAGAUD  Hugh Cassldy 77 Coleman Drive San Rafa.cl 94901
San Joa?u!n Valley weJPU Ralph Saroyan 6204 E. Townsend Ave. ¥resno 93702
Santa Clara Valley WeVZT Albert F. Gaetano 115 Old Adobe Rd. Los (;atos 95030
ROANOKE DIVISION ——
North Carolina WA4UQC Calvin M, Dempsey 1604 West Canal 8t. ‘Tarboro 27886
South Carolina W4PED Charles N. Wright 711 Merriwether Drive North Augusta 29841
Virginia K4GR Robert'J, Slagle 3515 —25th s8t., N., Arlington 22207
West Virginia wsIM Donald B. Morris 1136 Mornlngstar Lane kFalrmont 26554
_ROCKY MOUNTAIN DIVISION
Colorado WeSIN ‘Charies M. Cotterell 430 South Swadley St. Lakewood 8022R
New Mexlco W5NUIL James R. Prine, D.V.M. P.O. Box 1128 T.08 Alamos 87544
Utah ™ WIQWH ‘Thomas H. Miller 3148 South 3360 Fast Snlt Lake (,lty 84109
Wyoming W7CQL Wayne M. Moore 142 Bouth Montana Ave. Casper 82601
SOUTHEASTERN DIVISION.. ——
~Alabama W4WLG Donald W. Bon 2208 Rodgers Dr, Huntsville 35811
(Canal Zon KZ50B Russell E, Oberholtzer P.O. Box 107 Margarita
Fast,em l'lorlda.‘ W4YPX Ronald J. Locke, 7306 Arble Drive Jarkﬂonvﬂle ?2211
W4RZL Howard L. 8chonher £.0. Box 190 Columbus 31902
Weat lndles KP4CO JosétMedlna-Herndndez Box 148 Mayaquez, P. R. 00709
Western Florida W4RKH Frank M. Butler, Jr. 323 Flllott Rd., 8.E. Fort Walton Beach 32548
SOUTHWESTERN DlVlS ION.
Arizona W7CAF Gary M. H 2813 E. Campbeu Ave. Phoenix 85016
Y08 Angelea WABKZI Harvey D D Hetlmd 2008 Cedar S Alhambra 91801
Orange W6DEY Roy R. Maxs 1434 South onve 8t. Santa Ana 92707
San Dieg: WAGBCORE Rlchard E. Letrler 1912 Milford PL. El Cajon Y2020
Santa Barbara WABOKN Cecll D. Hinson 1933 Coventry Court ‘Thousand Oaks 91360
: N WEST GULF DIVISION
Northern Tcxas WS5LR 1. E. Harrison 1314 F{ouy (.-len Drive Dallas 75232
Oklahoma W5PML Cecll C. Ca.sh 1802 Smith Lawton 73501
Southern Texas WS5AIR Q. D. Jerry Seara 5634 Eakrldze st. Houston 77023
. ANADIAN DIVISION - .
Alberta VESFK Don Sutherland 444-25th Ave., N.E, (‘alzary N
British Columbla VE7FB H. E. 8av: 4553 West 12th Ave. Vancouver 8 B.C. ...
Manitoba VE4EI Kelth Wltney 47 Peony Ave. \Winnipeg 17
Maritime VEINR Willlam J. Gillis Shcdlac Road, RR 6 Moncton, N. B.
(ntario VE3BUX Roy A. White 5 Northwood Crescent Bellevlile
Quebeo VE20J Jim Ibey 1755 Brookdale Ave. Dorval, P, Q.
Saskatchewan VESHP Gordon C Pearce 1903 Connaught St. Regina

* OmMmclal appointed to act temporarily in the absence of a regular offictal




For The Experimenter!

International EX Crystal & EX Kits

OSCILLATOR / RF MIXER / RF AMPLIFIER / POWER AMPLIFIER

Type EX Crystal

Available from 3,000 KHz to 60,000 KHz. Supplied only in
HC 6/U holder. Calibration is +.02% when operated in International
OX circuit or its equivalent. (Specify frequency)

OX OSCILLATOR

Crystal controlled transistor type.
Lo Kit 3,000 to 19,999 KHz
Hi Kit 20,000 to 60,000 KHz
(Specify when ordering)

$995

SAX-1 Transistor RF Amplifier $3.50
A small signal amplifier to drive MXX-1 mixer.
Single tuned input and link output.

Lo Kit 3 to 20 MHz

Hi Kit 20 to 170 MHz

(Specify when ordering)

MXX-1 Transistor RF Mixer $3.50
A single tuned circuit intended for signal con-
version in the 3 to 170 MHz range. Harmonics
of the OX oscillator are used for injection in
the 60 to 170 MHz range.

Lo Kit 3 to 20 MHz
Hi Kit 20 to 170 MHz
(Specify when ordering)

.. BAX-1 Broadband Amplifier

PAX-1 Transistor RF Power Amplifier $3.75
A single tuned output amplifier designed to
follow the OX oscillator. Outputs up to 200 mw
can be obtained depending on the frequency
and voltage. Amplifier can be amplitude modu-
lated for low power communication. Frequency
range 3,000 to 30,000 KHz.

$3.75
General purpose unit which may be used as a
tuned or untuned amplifier in RF and audio
applications 20 Hz to 150 MHz. Provides 6
to 30 db gain. Ideal for SWL, Experimenter or
Amateur,

Write for complete catalog.

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



rHe. AMERICAN
RADIO RELAY
LEAGUE, wc,

is a noncommercial association of radio amateurs, bonded for
the promotion of interest in amateur radio communication and
experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legisiative 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. lis affairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Direciors. The League
is noncommercial and no one commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on its board.

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

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

All general correspondence shouid be addressed to the adminis-
rative headquarters at Newington, Connecticut.

Past Pregidents
HIRAM PERCY MAXIM, W1AW, 1914~1936
EUGENE C. WOODRUFF, WBCMP, 1936-1940
GEORGE W. BAILEY, W2KH, 1940-1952
GOODWIN L, DOSLAND, WETSN, 1952-1962
HERBERT HOOVER, JR. W6ZH, 1962-1966

Officers
President . . . . . . . . .ROBERT W, DENNISTON,* WgDX
Box 73, Newton, lowa 50208
First Vice-President . . . . WAYLAND M. GROVES,* WSNW
1406 West 12th Street, Odessa, Texas 79760
Vice-President . . . . . .., .. .ROEMER O. BEST, W5QKF
Secretary . . . . . . .. . . .JOHN HUNTOON, WILVQ
Treasurer . . . .+« ... DAVID H. HOUGHTON
225 Mum St., Newmgton, Connecticut 06111
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Honorary Vice-President . . . . .FRANCIS E, HANDY, W1BDI

e & e © O

General Manager . . . . . . JOHN HUNTOON,* WILVQ

Communications Manager . . . . . .GEORGE HART, WINIM

Technicol Director . . . . . GEORGE GRAMMER, WIDF

Assistant General Manager . RICHARD L. 8ALDWIN, WIIKE

Assistant Secrefaries . . . . . PERRY F. WILLIAMS, WIUED

WM. |, DUNKERLEY, JR, WA2INB ROBERT M. MYERS, W1FBY
225 Main St.,, Newington, Connecticuf 06111
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General Counsel . . . . . . . .ROBERT M.BOOTH, JR.,, W3PS
1150 Connecticut Avenue, N, W., Washington, D. C. 20036
Associate Counsel . . . . . ARTHUR K. MEEN, Q.C,, VE3IRX
Suite 2212, 44 King St. West, Toronto 1, Ont.

DIRECTORS

Cunada
NOEL B, EATO essessrens
Box 660, Watemown. Ontario VESCI
V"ice-Director; Colin C. Dumbrille....,,,.,VE2BE
R.R. 6, LaChute, Quebeo

Atlantic Division
GILBERT L. CROSSLEY W3YA
734 West Foster Avenue, State College. Pa. 16801

Vice Director: Harry A. McConaghy....., W3E
3708 Kenway Lr. Potomao, Bethesda, Md. 20034

Centml Division
PHILIP E. LLER.......
6000 8. J.rlpp Ave., Chicago, 10, GOG%OEPG
Vice-Director; kdmond A. Metzger
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4872 Calvin Drive, Columbus, Ohlo’§422

H udaon Dx'vin'on
B.ARRYJ DANNA.
6 Arbor Lane, D!x Hﬂll, N.Y. IIYI;XZTUI
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Midwest Division

MNER H. FOSTER.. ceeas
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Vice-Director: Ralph V, Anderson........,, KON
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New England Division
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ROBERT B. THURSTON... .ee0e s WIPQY
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“It Seems to Us...”

TECHNICIANS AS COMMUNICATORS

HILE by no means unanimous, the ARRL

Board of Directors, at a special meeting

the 1st of November, established that
the Technician Class licensee need no longer
be considered wholly as an experimenter. His
communication interests and activities, the
Board said, have risen to a point where they
should now assume a substantial importance
in the general scheme of things.

The Technician Class arose from FCC
Docket 9295, and its birth date is July 1,
1951. It had the full support of the League;
indeed, the concept was originally proposed
by ARRL back in 1946 but, in view of the
dissension this caused in amateur ranks, was
dropped so as not to show divisiveness just
prior to and during the critical Atlantic City
international radio conference of 1947.

Originally the amateur bands authorized
for Techs were only those above 220 MHz.;
in 1955 the 6-meter band was added, and in
1959, the middle half of the 2-meter band.

From time to time proposals have been
made to provide additional operating territory
for the Technician. The League favored as-
signment of the 6-meter band, which as stated
was accomplished in 1955, largely on the basis
that it was an interesting propagation-study
portion of the spectrum where Technicians
might indeed contribute to our knowledge.
On the other hand, in the earliest stages the
League could not support assignment of any
part of the 2-meter band, in the feeling that
similar experimental opportunities did not
exist on that band to the same degree. And
the Commission agreed; at one point, even
much later, it said:

This class was established expressly for
serious-minded experimenters who needed
spectrum space in which to air-test their
equipment. It was not established as a
communicators service and should not be
regarded as a stepping-stone between the

Novice and General operator classes. . . .
The Technician Class of amateur license
still has as its purpose the provision for
serious amateur experimenters to explore
the higher frequencies and otherwise con-
tribute to the art.

The ‘“higher frequencies” were considered
initially as those above 200 Mec., but with the
1955 opening of 50 Megs. a new lower limit
was set. Thus it became more logical to pro--
vide operating space in the 2-meter band as
well, and the League fully supported the
opening of the band to Techs in 1959.

The objectives of experimentation are, at
least in some measure, still being achieved.
Yet the fact is that the Tech has gradually
taken for himself the additional role of com-
municator. Above and beyond plain ragchew-
ing, one example is heavy participation in
vhf nets, such as those of RACES; another
is involvement in emergency operations dur-
ing “Camille.” Perhaps the most striking,
however, is the surge of interest and par-
ticipation in repeater operation on the 2-
meter band.

It was in recognition of this trend that the
Board last May moved to expand privileges
available to the Technician. And those actions
have now been reaffirmed in three major
aspects: (1) proposing to make the entire
144-148 MHz. band available to the Tech;
2) proposing to authorize 29.5 to 29.7 Megs
for voice (or other) emission by Techs; and
(3) proposing to return to an earlier policy of
permitting a Tech simultaneously to hold a
Novice license (so that he might get code
practice on his way to a higher class of ticket).

The League’s petition is now in draft form
and is expected to be ready in time for publi-
cation in the next issue of QST If the Federal
Communications Commission can be per-
suaded by our arguments in support, the
actions could well be milestones in the history
of Technician progress.
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League Lines . . . and BOARD MEETING HIGHLIGHTS

Special meeting of the ARRL Board of Directors in Hartford November lst was
largely devoted to review, appraisal, and -- in most cases -- confirmation of ob-
jectives set earlier. Draft of an extensive filing with FCC on expansion of Tech-
nician privileges (see previous page) was approved. Report of the VHF Repeater
Advisory Committee on proposed regulations will be published in QST with both
pros and cons for members' info and comment.

Hg. is to continue studying occupancy of band segments under the incentive-
licensing rules, and make a separate appraisal of effects on our ability to pro-
vide disaster communication. A request will be made to FCC to provide for issu-
ance of counterpart calls (suffixes) -- e.g., when moving to another call area.

A special committee will prepare a constitution and by-laws for the new ARRL

ling of Board affairs. A 1970 National Convention was approved for Boston, Sep-
tember 25-27, and one for 1971 aboard the "Queen Mary" in Long Beach, Calif.,
exact date not yet set. Vice directors will be able to attend one Board meeting

per two-vear term with expenses paid. An award of recognition of outstanding per-
formance was ordered to W@DMA for 30 years of QSL Manager service. A resolu-
tion of hearty thanks was adopted in tribute to retiring FCC Chairman Rosel Hyde,
after 45 years of government service.

Nominations are in order for this year's ARRL Technical Merit Award. Pick some-
one whose contributions to technical advances in amateur radio have been out-
standing, and document the nomination to your League director.

Plaudits to Dave (W6BVN) Bell, who produced the new ARRL color film, for receiv-

Festival. There are many other bouquets; e.g., the public affairs director at a key
network station said "The Ham's Wide World" is the best documentary (other than
network-produced) he'd seen this year. Our half-hour motion picture has now been
on several dozen TV stations around the country, and copies are in the library of
National Educational Television for individual station showings. If you can arrange

additional TV exposure in your area, contact your ARRL director, Dave, or Hq.

‘Watch that expiration date! W2TUK points out that with the number of new calls
being obtained by Extra Class hams, there is a strong possibility of failure to note
the new license is not a "renewal" extending the term for five years, but only a
continuation of the present term. Take a good look at your "new" ticket and post its
expiration date in some prominent place in the shack so you won't get caught.

This guote-of-the~month is the final comment of an item "Take a Novice to Launch"
in the Anchorage, Alaska, ham club paper: "Take a novice, any novice, add ten
minutes to ten hours of time well spent, light a fire under him, take him personally
to the pad, and launch him into ham radio. Who knows, once he's in orbit, he'll
spend his time looking for harmonics and key clicks rather than trouble. "

We take great pride in the election to Life Membership in IEEE of (George Grammer,
W1DF, ARRL Technical Director and QST Technical Editor.

Nearly 5,000 calls and their DXCC standings are in the yearend list beginning on
page 107.
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In-Line
RFE Power
Metering

Some Practical Considerations

BY DOUG DEMAW,* WICER

T is neither costly or difficult to build an rf
I wattmeter. And, if the instrument is equipped
with a few additional components it can be
switched to read reflected power as well as
forward power. With the foregoing feature the
instrument can be used as an SWR meter for
antenna matching and transmatch adjustments.
Perhaps the most difficult task faced by the
constructor is that of calibrating the power
meter for whatever wattage range he desires to
have. The least difficult method is to use a
commercial wattmeter as a standard. If one is
not available, the power output of the test
transmitter cun be computed by means of an
rf ammeter in series with a 50-ohm dummy load,
using the standard formula, P = [2R. Or, if
one is not interested in obtaining power read-
ings the bridge can be used solely as an SWR
indicator, as is done with the Monimatch-style
SWR bridge.!

The advantage of the circuits shown here
over those of Monimatch bridges is that these
instruments are not frequency-sensitive. Moni-
match indicators become more sensitive as the
operating frequency is increased, thus making
it impractical to calibrate them in watts for
more than one band, or for more than one
portion of a given band. The units described
here are more sensitive than Monimatches are.
This makes it possible to calibrate them for
power levels as low as 1 watt, full scale, in any
part of the hf spectrum.

All of the circuits shown in this article are
similar to the basic one which was described
in an earlier issue of QST.2 Some of the circuits
are those of commercial power meters, and are
used to illustrate variations in the basic Bruene
design. The reader may wish to experiment with
some of these circuits.

Design Philosophy

Referring to the circuit of Fig. 1B, the circuit
used by Collins Radio Company, the trans-
mission-line center conductor passes through the
center of a toroid core aund becomes the primary
of 71 The multi-turn winding on the core
functions ay the transformer secondary. Current
flowing through the line-wire primary induces
a voltage in the secondary which causes a
current to flow through resistors Rs and Ksg.
The voltage drops across these resistors are equal
in amplitude, but 180 degrees out of phase
with respect to common or ground. They are
thus, for practical purposes, respectively in and
out of phase with the line current. Capacitive
voltage dividers, C3C7 and C4Cs, are connected
across the line to obtain equal-amplitude volt-
ages in phase with the line voltage, the division
ratio being adjusted so that these voltages
match the voltage drops across R and Kg in
amplitude. (As the current/voltage ratio in the
line depends on the load, this can be done only
for a particular value of load impedance. Load
values chosen for this standardization are pure

* Assistant Technical Editor, QST
1**Monimatch Mark II,” QST, Feb. 1957
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Practically all ham radio stations use some type of rf power meter or SWR indi-
cator for tuneup and transmission line matching. This article points out some of
the problems which are frequently encountered in designing and building re-
flected-power meters and SWR bridges. Examples of practical in-line rf watt-
meters are given here, along with complete details for building a unit that will
provide two power ranges, forward and reflected, for use from 3.5 to 30 MHz=z.
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Fig. 1—Schematic diagrams of typical in-line power
meters. At A, the R. L. Drake W-4 instrument, It uses a
center-tapped transformer at Ti, and has but one capaci-
tive voltage divider in the sensing circuit. The circuit at B
is discussed in the text, and is used by Collins Radio
Company. The capacitive voltage dividers in this circuit
use two 500-pF feedthrough capacitors in place of the
silver-mica capacitors specified in Fig. 2. Capacitors Cs
and Ce permit a charge time that enables the meter to
read near-peak power on ssb. Calibrating resistances R
through R4 are factory selected. The circuit at C is similar
to one used by Comdel in their power meter. In this circuit
Ci is a fixed-value (small) capacitor, and the bridge is
nulled by the larger capacitor in the divider, Ca.
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resistances that match the characteristic im-
pedance of the transmission line with which the
bridge is to be used, 50 or 75 vhms usually.)
Under these conditions, the voltages rectitied by
CRy aund CRo represent, in the one case, the
vector sum of the voltages cuused by the line
current and voltage, and in the other, the vector
difference. With respect to the resistance for
which the circuit has been set up, the sum is
proportional to the forward component of
traveling wave such as occurs on & transmission
line, and the difference is proportional to the
reflected component.

The Collins circuit uses two R-uF capacitors,
Cs and (s, to permit the meter to approach
the PEP level during ssb operation. The dc
voltages in the forward and retlected lines charge
the capacitors to permit a near-peak reading.
The discharge rate is set by the series calibrating
resistors, B through f24, und is dependent upon
which of them is switched into the metering
line at a given time. The circuit of Fig. 1B
uses two 43-pF capacitors, € and Cy, to cancel
the inductive reactances of Rs and s Such
reactance may become manifest at the high end
of the range for which the instrument is built.
If reactance is present in that part of the circuit
the meter readings may not be accurate, espe-
cially at 10 and 15 meters. The capacitors were
not needed in the circuit of Fig. 2, perhaps
hecause the resistor leads were very short when
they were mounted on the etched-circuit board.

Some Design Hints

[t is important that the layout of any rof
bridge be as symmetrical us possible if good
balance is to be had. The circuit-board layouf
for the instrument of Fig. 2 meets this require-
ment. Also, the input and output ports of the
equipment should be isolated from the remainder
of the circuit so that only the sumpling circuits

QST for
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30 85 300
20 65 200
10 40 100

5 20 50

Fig. 2—Schematic diagram of a practical power watt-

meter. A calibration scale for M; is shown also. Fixed-

value resistors are Y2-watt composition. Fixed-valve

capacitors are disk ceramic unless otherwise noted.

Decimal-value capacitances are in uF, Others are pF.
Resistance is in ohms; k= 1000,

Ci1, Ca—1.3 to 6.7-pF. miniature trimmer (E. F. Johnson
189-502-4. Available from Newark Electronics,
Chicago, liL.).

C3-Cy1, incl.—Numbered for circuit-board identification.

CRi, CRz—Small-signal germanium diode. IN34A, etc.
(see text).

31, J2—Chassis-mount coax connector of builder's choice.

Type SO-239 used here.

M1—O0 to 200-4A meter (Triplett type 330-M used here).

Ri, Rz—Matched 10-ohm resistors (see text).

Ra, R4—5000-ohm printed-circvit carbon controt (IRC
R502-B).

Rs, Rs—25,000-ohm printed-circuit carbon control {IRC
R252-B).

RFCi, RFC2--500-uH rf choke (Millen 34300-500 or
similar).

S1—Dpdt single-section phenolic wafer switch (Mallory
3222)).

S2—Spdt phenolic wafer switch (Centralab 1460),

Ti—Toroidal transformer; 35 turns of No. 26 enam. wire
to cover entire core of Amidon T-68-2 toroid
(Amidon Assoc., 12033 Otsego St., N. Hollywood,
Ca. 91607).
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Top view of the rf head for the circuit of Fig. 2. A flashing-
copper shield isolates the through-fine and T1 from the rest
of the circuit. The second shield (thicker) is not required
and can be eliminated from the circuit. If a 2000-watt scale
is desired, fixed-value resistors of approximately 22,000
ohms can be connected in series with high-range printed-
circuit controls. Or, the 25,000-ohm controls shown here
can be replaced by 50,000-ohm units,

Bottom view of the rf head for the circuit of Fig. 2. The
fixed-value resistor at the lower left does not belong in
the circuit, but was added as a shunt for one of the cali-
brating controls which was too high in value—a 50,000-
chm unit that was on hand. The shield partition shown here
proved unnecessary and can be eliminated.
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Fig. 3—Inside view of the 5- arid 50-watt power meter rf

head. Component values are the same as in the circuit of

Fig. 2, except for the calibrating resistances (see text).

An aluminum shield isolates the through-line and toroid

from the remainder of the circuit. A 50-uA meter is used
in this model.

feed voltage to the bridge. A shield across the
end of the box which contains the input and
output jacks, and the interconnecting line be-
tween them, is necessary. If stray rf gets into
the bridge circuit it will be impossible to obtain
a complete zero reflected-power reading on Ay
even though a 1:1 SWR exists.

Referring again to Fig. 2, resistors R; and
R; should be selected for the best null reading
when adjusting the bridge into a resistive 50-
or 75-ohm load. Normally, the value will be
somewhere between 10 and 47 ohms. The 10-ohm
value worked well with the home-made instru-
ments shown here. It was found that half-watt
resistors exhibited somewhat less inductive re-
actance at 30 MHz than did some one-watt
units tried. B; and R should be as closely
matched in resistance as possible. They need
not be exactly 10 ohms, so a vtvm can be used
to match them. The resistors used for the circuit
of Fig. 2 were actually 10.5 ohms each, and were
chosen from an assortment of ‘10-percenters”
on hand.

Silver-mica capacitors C3 and C4 were close
enough in value so that special selection was
not required. There should be enough leeway in
the ranges of (1 and (; to compensate for any
difference in the values of the 330-pF capacitors.
Ideally, however, C3 and C; should be matched
in value.

Diodes CR; and CRj3 should also be matched
for bust results. An ohmmeter can be used to

select a pair of diodes whose forward de¢ resis-
tances are within a couple of ohms of being the
same. Similarly, the back resistances of the
diodes can be matched. The matched diodes
will help to assure equal meter readings when
the bridge is reversed. (The bridge should be
perfectly bilateral in its performance character-
istics.) Germanium diodes are used in the bridges
described here, but silicon diodes can also be
used. Silicon diodes conduct at a higher voltage
than germanium diodes do — approximately 0.7
volt — and will not work too well in low-power
wattmeters. Some silicon diodes were tried, but
ceased to conduct at approximately 8 watts in
the circuit of Fig. 2. This effect can cause mis-
leading results when low values of reflected
power are present during antenna adjustments.
The SWR can appear to be zero when actually
it isn’t. The germanium diodes conduct at
approximately 0.3 volt, making them more suit~
able for low-power readings.

Any meter whose full-scale reading is between
50 microamperes and 1 milliampere can be
used at M;. The more sensitive the meter, the
more difficult it will be to get an absolute re-
flected-power reading of zero. Some residual
current will flow in the bridge circuit no matter
how carefully the circuit is balanced, and a
sensitive instrument will detect this current
flow. Also, the more sensitive the meter, the
larger will have to be the calibrating resistances,
Rj3 through Rs, to provide high-power readings.
A 0 to 200-microampere meter represents a
good compromise for power ranges between 100
and 2000 watts.

Construction

The power meter of Fig. 2 is built in two
sections. The rf circuit and the calibrating re-
sistors are housed in a 4 X 4 X 2-inch aluminum
utility box. All components other than Ji, Jg,
and the feedthrough capacitors, are assembled
on the etched-circuit board.® Switches S; and
Sa, and the meter, A, are installed in a sloping-
panel utility box which messures 5 X 4 inches,
Four-conductor shielded cable — the shield serv-
ing as the common lead — is used to join the
two pieces. There is no reason why the entire
ingtrument cannot be housed in one container,
but it is sometimes awkward to have coaxial
cables attach to a unit that occupies a prominent
place in the operating position. Built as shown,
the two-piece instrument permits the rf pickup
head to be concealed behind the transmitter,
while the control head can be mounted where it
is accessible to the operator.

5 The etched-circuit board pattern and parts layout
sheat for this power meter are available from ARRL Hgq.
Send 25 cents and a SASE. Ready-made circuit boards can

be purchased from Stafford Electronics, 427 8. Benbow
Rd., Greensboro, N. C, 24701,

Fig. 4—Inside view of a 3-watt power meter for QRP
rigs. lts circuit is given on page 16 of June 1969 QST.
Ceramic trimmers are used for nulling the bridge. Type
50-239 connectors are paralleled with phono jacks to
add versatility. A 4 X 4 X 2-inch utility box houses the
entire unit, '
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Toroidal transformer 7' fits into a cutout
area on the circuit board. A 1-inch long section
of RG-8/U cable — vinyl jacket and shield
braid removed — provides a snug fit in the
center hole of the toroid, and is used to complete
the line between J; and J2. The inner conductor
of the RG-8/U section solders to the circuit
board, thus holding 7' in place.

A flashing-copper shield divides 7'; and its
center-conductor line from the remainder of the
circuit. This partition is shown in dotted lines
in Fig. 2. It is mounted on the non-foil side of
the circuit board and is secured at each end to
solder lugs which are mounted under the retain-
ing screws for J and Ja.

The circuit board is held in place, at the end
near T, by means of an aluminum L bracket.
The circuit~board end nearest the feedthrough
capacitors is held in place by a No. 6 spade
bolt. A solder lug is mounted under the No. 6
nut (outside the case) which secures the spade
bolt. The lug serves as a connection point for
the common lead between the rf head and the
control box. Two solder lugs are mounted under
the bottom two retaining screws of each coax
connector. The free ends of the lugs are soldered
to the copper foil of the circuit board.

A partition is visible in the foil-side view of
the rf head. It can ne eliminated if desired,
since it did not prove necessary when the unit
was tested. Similarly, an exfra shield partition
i3 shown on the top side of the board. It too
can be eliminated, for it turned out to be un-
necessary. The flashing-copper shield discussed
earlier is the only one required for the circuit of
Fig. 2,

Check-out and Tuneup

Once the instrument is wired and ready to
test it should be inspected for unwanted solder
bridges between the circuit-board foils. It is
usually a good idea to scrape out the rosin
buildup between the foils, and this can be done
with the blade of a small screwdriver. A con-
tinuity check for ‘““opens” and ‘‘shorts” should
also be made before power is applied to the unit.
Make certain that the diodes are installed for
the correct polarity — the banded ends (cath-
odes) toward Cj and Ca.

Connect a noninductive 50-ohm dummy load
to J2. A Heath Cantenna or similar load will
serve nicely for adjustment purposes. Place Sa
in the FORWARD position, and set S; for the
100-watt range. An rf ammeter or calibrated
power meter should be connected between J2
and the dummy load during the tests, providing

Inside view of the modified Heath HM-15 bridge. The new
components are grouped at the center of the chassis on a
5-lug terminal strip. The nulling capacitors are connected
between the inner line and the terminal strip. Press-fit
aluminum shield covers are slipped over the trough line to
aid in rf isolation. One cover is in place; the other is at
the right of the photo. Improved shielding might be effected
by installing an aluminum plate between the terminal
strip and the two nulling capacitors,
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Fig. 5—Schematic diagram of the modified Heath HM-15

SWR meter. CRi, CR2, M1, R1 and S1 are original com-

ponents from the HM-15. T1 is the same as in Fig. 2. See
text for additional details.

power calibration points against which to plot
the scale of M. Apply transmitter output power
to Jy, gradually, until M; begins to deflect
upward. Increase transmitter power and adjust
Rs so that a full-scale meter reading occurs
when 100 watts is indicated on the rf ammeter
or other standard in use. Next, switch S; to
REFLECTED and turn the transmitter off. Tempo-
rarily short across R, turn the transmitter on,
and gradually increase power until a meter read-
ing is noted. With an insulated screwdriver
adjust C; for a null in the meter reading.

The next step is to reverse the coax connections
to J1 and J2. Place S; in the REFLECTED position
and apply transmitter power until the meter
reads full scale at 100 watts output. In this mode
the REFLECTED position actually reads forward
power because the bridge is reversed. Calibrating
resistance B3 is set to obtain 100 watts full
scale during this adjustment. Now, switch S
to FORWARD and temporarily place a short across
R4. Adjust € for a null reading on M. Repeat
the foregoing steps until no further improvement
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Inside view of a 2000-watt power meter built by W1KLK.
This bridge is patterned after the circuit of Fig. 1B.
Point-to-point wiring is used throughout, thus avoiding the
need for a circuit board. Two piston trimmers are used
for the nulling capacitors and are mounted oné above the
other on a phenolic block. The two 500-pF feedthrough
capacitors are part of the capacitive voltage dividers.

can be obtained. It will not be uecessary to
repeat the nulling adjustments on the 1000-watt
range, but [ty and Rs will have to be adjusted
to provide a full-scale meter reading at 1000
watts, If insufficient meter deflection is available
for nulling adjustments ou the 100-watt range,
it may be necessary to adjust ¢ and C: at
some power level higher than (00 watts. If
the capacitors tune through a null, but the meter
will not drop all the way to zero, chances are
that some rf is leaking into the bridge circuit
thronugh stray coupling. If so, it may be necessary
to experiment with the shielding of the through-
line section of the rt head. If only a small residual
reading is noted it will be of minor importance
and can be ignored. In the circuit of Fig. 2
there remained approximately one half a meter
division when the null was reached, and this
ocenrred only on the 1000-watt runge. Since
this was representative of less thau 2 watts of
puwer it was deemed inconsequential.

With the component values given in Fig., 2
the meter readings track for both power ranges.
That is, the l0-wati level on the 100-watt
range, and the 10U-wattl point on the 1000-watt
runge fall at the sume place on the meter scale,
and so on. ‘This no doubt results from the fact
that the diodes are conducting in the most
linear portion of their curve. Ordinarily, this
desirable condition does not exist, making it
necessury to plot sepurate scales for the different,
power ranges,

Tests indicate that the SWR caused by in-
sertion of the power meter in the transmission
line is negligible. It was checked at 28 MHz
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and no reflected-power could be noted on a
Bird wattmeter. Similarly, the insertion loss
was so low that it could not be measured with
ordinary instruments.

Other Circuits

Additional circuits and photos are shown for
variations in the basic design used at Fig. 2.
A low-power model, having scales for 5 and
50 watts, is shown in Fig. 3. It uses fixed-value
resistors for meter calibration. The reqguired
values of resistance were first determined by
temporarily inserting a potentiometer in the
meter line, obtaining the required full-scale read-
ing, then substituting fixed-value resistances of
the proper ohmage. The meter readings for the
two power ranges do not track in this model.

A low-power meter was designed for use with
the QRP transmitter described in June 1969
QST. It is shown in Fig. 4; and has a full-scale
calibration of 3 watts. To obtain additional
sensitivity, the primary of the toroidal trans-
former consists of a one-turn link instead of
the single wire that would normally pass through
the hole in the toroid core.

sSome experiments were conducted to see if
a Heath HM-15 SWR bridge (a Monimatch
type) could be modified to work in a Bruene
circuit. The results were satisfactory, and the
circuit is given in Fig. 5. No attempt was made
to obtain a calibration scale for the meter.
The unit is being used as a simple SWR indi-
cator, but now has better sensitivity in the lower
part of the hf spectrum — 7 watts, full scale,
from 3.5 to 30 MHz. Also, the instrument is
no longer ‘frequency-conscious” as was the
case before modification. The original pickup
lines were discarded, the Fwp-REV panel switch
was rotated 180 degrees so that the labels were
correct for the new circuit, and press-fit shield
covers were installed on the trough line as shown
in the photo. A power scale could be plotted
by setting the seusitivity control in a fixed
position — possibly replacing the existing con-
trol with a screwdriver-adjust type. A new
100-zA meter could be installed to provide a
better scale for calibration in watts.

It was necessary to dismantle the trough line
30 that the toroidal transformer could be slipped
over the inner line. A few wraps of mylar tape
were wound over the center of the inner line
to insulate the torold winding from the line,
and to provide a snug fit to keep the toroid
in place. The trough was notched out with a
nibbling tool to allow clearance for the toroidal
transformer. Additional shielding can be added
between the line and the rest of the circuit to
further assure a zero meter reading in the reflected
position.

It is hoped that the experimenter will find
sufficient information here to enable him to
build a power meter that will satisfy his specific
needs. These instruments are not intended for
use above 30 MHz, but it is hoped that a later
issue of QST will describe some power meters
for vhf use. [ E s
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ton, and the neutron, and the role each plays

in the structure of matter. We pointed out
that an atom of each element is composed of a
particular number of each of these subatomic
particles, and that no two elements contained
the same number of each.

The protons and neutrons, each considerably
heavier than the electrons, together form a
“nucleus,” and the electrons, very light in weight,
rotate in orbits around this nucleus, in much the
same manner as the planels rotate around the
sun. The “atomic weight’’ is the sum of the
numbers of protons and neutrons in the nucleus,
and the “atomic number"' is equal to the number
of electrons rotating about the nucleus.

We pointed out that all electrons in a particular
atom are not equidistant from the nucleus, but
rather that they rotate in specific, well-defined
orbits. Kach of these orbits can hold, for various
reasons, only a certain number of electrons, and
it is the electrons in the outermost orbit that
determine to a large extent the characteristics of
each particular element.

We introduced ‘‘free’ electrons, and defined
them as those electrons in the outer orbit of an
atom that are loosely held by the nucleus, and
therefore are able to wander quite freely (it is
the wandering of these electrons, you will recall,
which constitutes electric current). Those atoms
with a relatively large number of free electrons
are conductors (cupper, silver, aluminum), and
those with relatively small number of free elec-
trons are insulators (glass, mica).

Finally, we pointed out that between these
general classes of conductors and insulators there
is another category, known as semiconductors.
The number of free electrons in these materials
(e.g., germanium, silicon) is somewhere between

* Director, SAX Operations, Automatic ¥lectric Labora-
tories, Inc., Northlake, I1l. 60164. This series in reprinted
from T'élephone Engineer & Management, Brookhill Publish-
ing Company, Wheaton, Illinois 60187.

IN Part 1 we discussed the electron, the pro-

The author describes the structure of
semiconductor atoms, with their wan-
dering negative electrons and posi-

tive holes, to clarify how rectifier
action is provided when electrical
potential is applied.
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1k Ttansistors

Part 2—Crystals, Donors,
Acceptors and Holes

BY ROBERT E. STOFFELS*

the number present in insulators and the number
in conductors; therefore they have an electrical
resistance somewhere between the resistance of
conductors and of insulators. We suggested, in
our final paragraph, that the ability to conduct
electricity (and therefore the resistance) of each
of these semiconductors could be varied by ex-
ternal means. It is this principle which is used
in the construction of transistors.

Fig. 2-1—Schematic of germanium or silicon crystal.

In this article we shall investigate the manner
in which a piece of germanium is arranged, so far
us its atoms are concerned, and will see how
such a piece of germanium can be “disarranged”’
to create a very interesting phenomenon.

Crystals

Materials such as germanium, silicon, carbon
(and for that matter, snow) are usually found in
crystalline form — that is, instead of being in a
conglomerate mass, the atoms arrange themselves
in a very orderly manner. For instance, in a
crystal of snow the atoms are always at 60-degree
angles. A crystal of germanium or silicon forms
a cubical pattern and, drawn from a two-dimen-
sional standpoint, might look like Fig. 2-1. (Note
that we have simplified the drawing of these
atoms by showing the nucleus and all electrons
except those in the outermost orbit as a single
circle; the four outer-orbit electrons, on the other
hand, are shown as small bars).




You will note that some of these electrons have
become associated, on a one-for-one basis, with
electrons from adjacent atoms. Two electrons
thus tightly bound together form what is known
as a covalent boud, or an electron-pair bond.
Because these electrons are so bound, however,
they are not free to take part in electrical con-
duction. Consequently crystalline materials such
as germanium and silicon normally are poor
conductors. Materials such as copper and silver
do not form simple crystals of this sort (they
form, rather, into complex polycrystalline struec-
tures); they do not have these tight covalent
bonds, and consequently have more free electrons
to serve iu the conduction of electricity.

N-Type Germanium

The crystal shown in Fig. 2-1 is not such a
permanent and indestructible thing that it can-
not be tampered with slightly. We can, in fact,
“steal”” one of the germanium atoms, and replace
it with an atom of, for instance, arsenic. Now,
arsenic is sumewhat different from germanium —
specifically, it has five electrons in its vuter
orbit instead of four. Consequently, if we were
to draw the new crystal (Fig. 2-2) we would find
that we had an extra electron tioating about.
{Please note that the piece of material containing
this one atom of arsenic among the many atoms
of germanium is not, simply because it has an
extra electron, negatively charged. For the
nucleus of the arsenic atom has just as many
protons as there are electrons rotating about it.
Clonsequently, although there is something of a
“lost sheep’’ electron, the entire piece of metal
is still electrically neutral).

Because these special atoms of (in thisexample)
arsenic are somewhat unnatural to the ger-
manium, they are called “impurities.” In this
case, the impurity atom had an extra electron
that it was trying to ‘“‘donate;” any such im-
purity with five electrons in the outer orbit, in-
stead of four, is called a ‘“donor” impurity.

Fig. 2-2—Same crystal as Fig. 2-1 but with an atom of
arsenic substituted for an atom of germanium.
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Fig. 2-3—Same crystal as Fig. 2-1 but with an atom of
aluminum substituted for an atom of germanium.

This extra, or “‘excess,” electron is not tightly
bound to its own nucleus. In fact it has been
found that, at room temperature, there is enough
thermal energy to cause this electron to break
away from its nucleus and wander at will through
the space between the crystal lattices. (Ger-
manium having such an “excess’’ ¢lectron, with
its negative charge, is called ‘‘n-type” ger-
manium.

[t should be once uagain emphasized that,
however far this electron may wander, the entire
crystal is still electrically neutral. For although
there is a ‘“wandering” electron carrying a
negative charge, there is also a nucleus with one
additional proton carrying a positive charge.

This “wandering” of excess electrons is ex-
tremely important in the study of diodes and
trausistors, and in fact is the very means that
is used to conduct current.

P.Type Germanium

Just as it is possible to replace vne of the
germanium atoms having four valence electrons
with an arsenic atom having five valence elec-
trons, so is it also possible to replace a germanium
utom with an impurity atom containing only
three electrons in its outer orbit. Aluminum is
such a material. If we were to draw a simplified
picture of a crystal so formed we would have
something resembling Fig. 2-3. Note that each
valence electron of each atom combines with a
valence electron of an adjacent atom, with the
exception of the une electron that has no adjacent
electron with which to pair up. We apply a
name to this “emptiness” which should contain
an electron; it is called a “hole’ — and we call
such an impurity an “acceptor’ impurity, since
it would like to accept an electron to fill this
void. Germanium thus lacking an electron and
its negative charge is called ‘‘p-type” ger-
manium.,

1t is possible that an electron from an adjacent
electron-pair bond may acquire enough energy
to break this bond, and to enter the above-
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mentioned ‘‘hole”” — forming, on the one hand,
4 new electron-pair bond, and on the other hand
a new ‘‘hole.” (To put it another way, the
electron has moved in one direction, and the
“hole” has moved in the other direction). This
concept of ‘“holes,” although different from any-
thing most of us have encountered before, is
extremely important for understanding the oper-
ation of transistors. What happens may better
be understood from the following analogy:

Consider a long, straight, four-lane concrete
highway, and further imagine that it is com-
pletely filled with automobiles stopped at a
traffic signal. For simplicity, assume that all of
the automobiles are painted black, and all are
the same size. 1f you were hovering over this
highway in a helicopter all you would see is a
double string of black cars — electrons.

Now, what happens when the traflic light turns
green? As each of us can testify, all the cars do
not start at once. The first cars in the line start
up, each leaving a vacant spot behind . This
vacant area, appearing from your helicopter’s
vantage point as a white spot, is newly created.
It did not exist before, and in the truest sense
of the word is a “hole.” This hole is immediately
filled up by the next car, thus creating another
hole one car back. And so it goes; as each car
starts up it fills a hole in front of it, and creates
a new hole behind it.

Occasionally a car jumps from one lane to
another, thus leaving a double hole in one lane
and no holes in the other. But there will always
be a number of holes, and they will move ‘“back-
ward’’ down the line of tratfic — exactly opposite
from the automobile “electrons.”

In the above example the electrons always
moved in one particular direction, and the holes
moved in exactly the opposite direction. In the
case of the germanium crystal with one aluminum
impurity atom, the motion is not quite so direct.
It is, indeed, quite a random thing; electrons
will not flow in any particular direction unless
they are under the influence of an electric
potential.

This leads us to the next ‘‘characteristic’’ of
a hole. Under the influence of an electric potential
(as in the circuit shown in Fig. 2-4), the electrons
in the crystal tend to flow in the general direction
of the positive plate of the battery (Remember,
oppostles attract). Consequently, the holes How
away from this positive battery plate, or toward
the negative plate of the battery. Therefore we
are not at ull incorrect in assigning a positive
potential to this non-existent ‘‘hole.” In fact
for an understanding of transistors, it is con-
venient to consider the holes as specific particles,
which, when in motion, constitute an electric
current just as surely as does an electron.

There are several things which should be
remembered, however. First, a “hole’’ can exist
only in a semiconductor material; since it depends
for its existence upon the type of crystalline
structure we have been discussing, a hole cannot
exist in a conductor.

Second, recognize that although the electron
is considered (in the field of electronics) to be
indestructible, the hole is not so fortunate. For
when an electron tills the void of a hole, this
particular hole is destroyed. Another hole may
have been formed (depending upon the source of
the electron), but it is a new hole.

* |

L

Fig. 2-4—Under influence of electrical potential, electrons in the crystal tend to flow toward the positive plate of battery.
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Now I am sure that there are among our
readers some pretty strong skeptics. The very
idea of takmg an admitted ‘“nothing,” uzllmg it
a very important ‘‘something,” and then savmg
that its motion constitutes an electric current 1s,
indeed, quite far fetched. The concept of holes is,
however, based on actual fact. It is the basis
for understanding transistors, and is so presented
in all transistor textbooks. The first of these
books, indeed, and probably one of the most
profound, uses the word in its title: “Electrons
and Holes in Semiconductors.” It was published
in 1950 (just two years after the first transistor
made its appearance) and was written by Dr.
William Shockley, one of the three people
credited with the discovery of the transistor.

In Part 3 we shall consider the motion of
these electrons and holes as they apply to the
semiconductor diode, or rectifier. We shall see
that such a diode is simply a combination of
two pieces of germanium — the first containing
p-type impurities, and the second containing
n-type 1mpurmes The motion of the electrons
and holes in these two pieces, under the influence
of an electrical potential, provides rectifier action.

Questions:

1. If, in a piece of germanium, a single atom of
the material is replaced with an atom of arsenic,
what s the resultant ““lype’’ germanium?

2. If, in the ubove example, the atom which is added
is aluminum, what is the result?

3. An tmpurity with five clectrons in ils outer orbit,
when added to germanium, ts culled what?

4. Match the following words in threes: donor, ac-

c;rptor, arsenic, aluminum, p-type, n-type.

. Is it acceptable to speak of the hole as a ** thing?"’

6. Does a hole have what amounts to ncgatwc
charge?

Answers:

1. N-type germanium

2. P-tvpe germanium

3. A “donor” impurity

4. Donor, arsenic, n-type; acceptor, aluminum,
p-type .

5. Yes. Holes may be said to “flow” just as elec-
trons do, but in the opposite direction.

6. No. It may be considered to have a positive
charge, since electrons have a negative charge.

[B57]
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. . The cover this month shows Carol Witte \WQWWP,
acting communications manager of ARRL, proudly display-
ing a service lag showing that over 25,000 amateurs are en-
gaged in serving their country in the armed forces.

. K. B. Warner’s thoughts are directed toward the
future use of frequencies above 100 Mec. Already the govern-
ment and many laboratories are exploring these frequencies,
He predicts the eventual practical use of trequencies in
the tens of thousands of megacycles. He does not, however,
see these microwaves as displacing the kind of radio we
amateurs have enjoyed on 80, 40, etc.

« « +» QST needs assistance in the editorial department and
wants amateurs with technical and editorial experience to
contact the Editor.

. . . The cathode follower is discussed by Capt. William
H. Minor, SC, W9DSN. It is an isolation circuit and an
impedance matching device. There is some math involved,
of course, but it is not too bad. Cathode followers are a
little new but will see more and more applications as
frequencies go higher and higher.

. .. In an article of Video-Amplifier Design, Charles H,
Merritt, W6OMH gets down to the real meat of the wide-
band amplifier, discusses its uses and tells how to design
a practical working circuit.~— IWIANA.

(D

50 Yea.rs Ago }

his month

December 1919

... We are on the air again, all right, but many hams are
finding that it takes time to get things going what with new
antennas, new gear, etc. One hears lots of CQs with not
many takers. Some traffic lanes are already open. There is
some confusion in identifying natxonallty between Canadian
and American 2nd district calls, since they are the same.
The League suggests that the C'anadians use “v" and that
we use ‘‘de’’ hetween calls.

. One of the first mentions of the use of a ‘“‘throttle’
condenser for the control of regeneration is made in an
article on short wave regenerators by Don F. Alexander,
W1BK. This one covers from 150 to 700 meters.

. “Matty,” R. H. G._Mathews tells how to tune up a
spark transmitter in an article on Transmitter Resonance,
(Many old timers well remember 9ZN). It will take quite a
while before all spark stations disappear.

. The (irebe CR{ makes its appearance, as does the
Benwood gap and a 35 wavemeter by Amrad; also a small
motor-generator for vacuum tube work.

. . John M. Clayton (now KI1AJ) describes a simply-
made variometer. More. comprehensively, Lou Pacent
begins a series on ‘‘ Wavemeter Construcvion and Opera-
tion." - WIANA.

‘W-Stravsys

Feedback

We wonder how many of you who read **50 Years
Ago" for October 1919 were surprised to find out
that Thordarson condensers were ‘' glass plate with
bakelite as dielectric.” Sorry about that. The plates
were brass not glass. Incidentally these condensers
were capable of withstanding 45,000 volts without a
puncture. (Thanks to sharp-eyed W3CU - my
hoo-boo — WI{ANA.)
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In the repeater article in QST for October 1969,
page 14, Fig. 2A the box which says * Up Channel
NXmtr’' should have been labelled ‘‘Up Channel
Receiver,”’ as consideration of the diagram w1ll show.
Also, WABESA deserves the: credit for the ‘photos
used in the story.

The labels on the connectors in Fig. 1 of the
“ Recent Equipment'' write-up on the Comdel DW
1550 wattmeter, October 1959 QST, were inadver-
tently reversed. Change INPUT to oUTPUT and vice
versa. '
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Modernizing a
Classic 1296-MHz
Converter

Simplification Through Solid-State Des

BY D. W. NELSON,* WB2EGZ

amateur uhf enthusiast, after conquering

the 420-MHz band, is crystal control on
1296 MHz. (irowing interest in this lowest ama-
teur microwave band, 1215 to 1300 MHz,
prompted some up-dating of the converter
which appeared originally in QST for September,
1962, and in both editions of the ARRL VHF
Manuall By replacing the vacuum-tube oscilla~
tor-multiplier chain with one having only solid-
state stages, and using more modern components,
it is hoped that the cuonverter approach to 1206-
MHz reception will be made more attractive and
practicable,

The original deisgn of the converter by
W6GGV, K6UQH and others has proven to he
excellent. No changes were made in the basic
trough-line aperture-coupling system. The 144-
MHz output, for working into a low-noise 2-meter
converter, alsu remains unchanged. The overall
noise figure of the system, with Z-meter i-f
output from the couverter, is quite satisfactory,
provided a good low-noise converter is used
following the 1296-MHz mixer.

THE next challenge for the experimenting

Noise and Gain, Again

Most of us are familiar with the etfect on noise
figure, when a preamplifier is used ahead of the
first mixer in a v.h.f. or uhf converter; i.e., the
noise figure of the preamplifier is dominant. ‘I'his
is true only becauuse the preamplifier has gain,
which diminishes the effect. of noise generated
in the remainder of the receiving svstem. The
more gain in the preamp, the less will be the effect.
of noise in the following stages. When the con-

*0 (jreen Ridge Road, \Ashland, New Jersey 0K03 ¢,
fMever, A Crystal-Controlled 1296-Me. Converter,'’”
September, 1962, QST, page L1, Also The Rudiv Amateur's
V.HLF. Manual, Chapter L0, any edition,
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If this picture looks vaguely familiar to uhf-minded read-
ers, it is because WB2EGZ used a popular 1296-MHz
converter design by WOGGYV as the basis for his all-solid-
state version. The oscillator-multiplier chain using tran-
sistors, visible at the left, is the principal innovation. The
crystal mixer and aperture-coupled final multiplier and
injection filter are in the ''penthouse™ portion.

verter has no preamplifier, the mixer stage design
becomes important in the overall noise figure of
the receiving system. When u diode mixer is
used, as in this converter, we are concerned with
the noise of the diode. Because it has a gain of less
than one, it adds its noise to the noise of the i-f
amplifier system which follows. This system
should, therefore, huve the lowest pussible noise
figure.

For the erystal mixer diode, the IN21 series
is recommended. ‘The suflix letter gives some
indication of the mixer performance to he ex-
pected. The noise figure will be lowest and the
conversion loss the least with the IN21EF or
IN21(:. As meutioned in the VHF Manual,
it is necessary to adjust the mixer tap on the
144-MHz coil (Lg in Fig. 2) to obtain best
resilts with any mixer diode. A difference cin
be observed with a change of as little as one-
eighth of a turn in tap position. The tuning
capacitor, (5, shonld also be adjusted for mini-
mum noise figure (maximum signal-to-noise
ratio) as the tap position on Lg is changed. The
effect, is easily discernible by ear, when listening
to a low-level signal, either on an antenna or
from a signal generator.

The Oscillator-Multiplier Chain

Our prime cluim to innovation is the replace-
ment of tubes in the injection stages with a
solid-state injection source. In addition to being
less bulky, this part of the system requires only
one unregulated voltage, between 12 and 15
volts de. The stages ulso work on 9 volts, but
hard starting of the oscillator suggests that the
bins on the oscillator transistor should be
changed for that voltage.

An RCA 2N5187, )y, is used for the 57.6-MHz
crystal oscillator. An RCA 40519, @, doubles to

21



COUBLER

220.4 M52

Cs¢

i15.2 Mrz

E7.6MH2

ZN5:87

.S pi
RFC3

QECIVAY,

VALUES OF CAPACITANCE ARE
I MICROFARADS ( uF) | OTHERS

EXCEFT AS INDICATEC,

ARE IN P)COFARLDS [pF CR upfl;

RESISTANCES ARE IN CHMS;

k=CCO.

+12V

22

2200

Fig. 1 —Schematic dia-
groam and parts infor-
mation for the oscilla-
tor-multiplier stages of

EM:=BUTTON MICA

1296-MHz  con-

verter, external to the

the

front-end mixer-multi-
plier assembly. Feed-

through capacitors (Erie

-inch copper strip, Va-inch ID, Y2 inch

A

Ls—2 turns '3 by

, Cz—10-pF cylindrical glass trimmer.
Ca—45-pF ceramic trimmer.

J; —BNC fitting,

C:

long. Tap %2 turn from collector end.

RFCi, RFCa—Single-layer r.f. choke, 4.7 uh.

RFC3—Single-layer r.f. choke, 1.5 uH.

Filtercon) may be used

in place of the button-
micas shown. Use heat
sinks on Q: Q2, and

1; —0.162 to 0.264-uH, stug-tuned, {Milier 20A227R8i).

L2—4 turns No. 16 enam.,

RFCs, RFCs—Single-layer r.f. choke, 1 uxH.

nch 1D, spaced wire diam.

nch ID, interwcund with L2.

E
I
c
53
©
-
)
z
w
2
£
2
2
(]
!
wrd

Qu.

115.2 MHz, then two RCA 2N3866’s operate as
a push-push doubler to 230.4 MHz. Their vutput
is fed to a diode guintupler, C2y in Fig. 2, within
the first trough line. Final injection to the wixer,
('I2q, s on 1152 MHz. In the tube version of the
converter the 230-MIHz output from last tube
stage was sufficient to light a No. 47 pilot lamp
to half brightness; this feat is still possible with
24 volts on the transistors, but it was found to.
be unnecessary. A resistor iu parallel with the
multiplier diode, £, in Fig. 2, cauwses de¢ bias
to be developed across the diode, allowing more
efficient multiplier operation. More on diode
biasiug will be given in the alignment procedure.

Biasing has a second advantage: choosing a
good but inexpensive diode is not so much of a
chore, because differences in diodes cun be
compensated for hy changing bias resistors.
Suitable diodes include the 1N82, IN914, INY16,
IN771B and [DR-3038.

Mechanical Features

While the original construction of the trough
lines was followed elosely, small changes were
made. W6(:GV spoke tavorably of the probe-type
coupling from the antenna to the first trough line.
In this version of the converter, u % by I-inch
piece of copper is connected to the antenna con-
nector in such o way that an adjusting screw can
be used to vary the position of the probe with
respect to the tuned line. This adjusting screw
¢an be of nylon, or it ean be a metal serew with
an insulating nut on the end bearing against the
probe.

By using a miniature jack for monitoring
erystal current, it was possible to eliminate the
utitboard arrangement of the original converter.
The fine and coarse tuning adjustments might
he replaced by single brass slugs, used to vary
eapacitance from the lines to ground. WB2IOE
was successful using this technique.

Some Thoughts on Adjustment

Dipping the v.h.f. tuned ecireuits near the
frequency of interest is always a good start. This
may be difficult with transistors, us their low
impedance greatly reduces the ¢) of associated
cirenits. This problem may be overcome hy
removing the transistors in the circuits to be
Jdipped, temporarily. )nce you are satistied that
the circuits will tune, insert the transistors vne
at a time, and retune each stage for maximum
output. The 230-MIIz output should be con-
nected to the (liode multiplier, or some other
load. Using the dip meter in the diode position is
an excellent way to check the tuning of the stages.
You won’t be able to light & No. 47 bulb very
brightly with the 230-M1Iz ontput. The position
of the ceramic output-coupling capacitor, €%,
is not the sume for best match to a lamp as it is
for the diode multiplier.

Tuning of the trough lines is described well in
the VHI Manual. The only difference here is the
selection of u value for the diode-biasing resistor.
There are womsiderable differences in various
mixer and multiplier diodes, but proper adjust-
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This bottom view of the injection stages
shows mainly that the shortest possible
leads were used. The power connector is
at the lower center, with the crystal socket
to the right. The socket for Q1 is just above
center, with L1 next to the left. Then comes
the socket for Q2, and the self-supporting
coils Lz and La, with C1 directly underneath.
Sockets for Qs and Q4 are barely visible
under their associated components. C2 and
Ca show at the upper left. The ribboninduc-
tor L3 is at the lower left,

1152 MHz2 1296 MHz—]
[e—MULT———sfe—FILTER MIXER
2)
O O +-8NC
1296-MHz
SIGNAL /IN
! S~ [
o i e “JADJUSTABLE
PROBE , SEE.
TEXT
8NC |_ACRI cre
x
203.4
MHz IN [ h
csiH o

6
o0 f 10

CRYSTAL c?

CURRENT 'jj; + Lio & -

out
L 1eamme

BNC

Fig. 2—Principal details of the diode multiplier, filter
and mixer stages. Components labeled but not described
below are similar to the original design by W6GGV.
CR1—Muiltiplier diode. See text.

CR,—Mixer diode, IN21F or G recommended.
Ri—Multiplier diode bias resistor. See text.

ment of the system can easily compensate, and
any good mixer crystal can be driven to 1 mA
or more of crystal current if this much is desired.

Choosing a proper bias resistor value is largely
a matter of experiment. It was not necessary to
bias for greatest output in the author’s converter,
as adequate crystal current was readily obtain-
able, and optimum noise figure will occur with
crystal current in the range of 0.2 to 1 mA,
depending on the mixer diode. A good starting
value for 2y would be 27 k@ with changes made in
50-percent steps. A value of 82 k& worked well
with the germanium DR-303. A silicon 1N914
required 5 kQ. For the multiplier diodes and
resistors tried, mixer diode current increased
with increasing multiplier bias resistance.
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Word To The Wise

The components used in the oscillator-mul-
tiplier chain were selected on a cost-versus-
performance basis. Other combinations were
tried with varying results. It is possible to excite
the first doubler stage into a regenerative condi-
tion when other types of transistors are used,
resulting in multiple outputs which in turn allow
reception of a signal in several places in a narrow
band. Although the condition may sometimes
be caused with incorrect tuning of the multipliers,
the use of the specified transistors is recom-
mended.

Only the tenacious succeed on 1206, so be
prepared to stick with the project. When the
converter is working properly you will have the
basis for further improvements, and will be well
on the way to au etfective 1296-MHz station.

[EF—]

Back Copies and Photographs

Back copies of QST referred to in @S7'
issues are available when in print from
our Circulation Department. Please send
money order or check—75¢ for each copy
----- ~with your order; we cannot bill small
orders nor can we ship c.o.d.

Full size (8 by 10) glossy prints of
equipment described in QST by staff
members (only) can be furnished at $1.50
each. Please indicate the (S7' issue, page
number, and other necessary identitication
when ordering, and include full remit-
tance with your order—we do not bilj
nor ship c.o.d.

Sorry, but no reprints of individual QST
articles are available, nor ure templates
available unless specifically mentioned in
the article.
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o Boginnern and Nowvice

Some Common Questions and Their
| Answers

BY LEWIS G. McCOY,* WI1ICP

N answering mail, we find that some questions
I keep popping up. Possibly one of the follow-
ing has bothered you.

“My SWR bridge shows more reflected reading
than forward reading. What gives?”’

Of course it is impossible to have more power
coming back from the antenna than is going out,
regardless of what the meter tells you. The most
common type of reflectometer or SWR bridge
used by amateurs is a frequency-sensitive device.
The lower you go in frequency, the less sensitive
it is. For example, in the Monimatch, using a
iI-mA (full scale) meter, it requires about 100
watts of power through the bridge to get full-
scale deflection at 80 meters. HHowever, only
about 1 or 2 watts will provide full-scale deflec-
tion on 2 meters. An 80-meter signal that is free
of harmonics or parasitics going through the
Monimatch should always show more forward
than reflected power. However, if sume higher-
frequency energy such as a vhf parasitic is
present, the readings obtained from the Moni-
match can be completely unreliable.

If your transmitting setup is such that you
get a greater refected reading than forward, it
would be a good idea to check the equipment for
strong harmonics or a parasitic.*

“I know my antenna has a 50-0hm impedance
but for the life of me, I can’t get an SWR reading
of less than 2 to 1 on my SWR bridge in 50-ohm
line. What's wrong?”’

If you read the answer to the previous question
you should have a good clue to the solution to
this problem. If the auntenna impedance is 50
ohms and the feed line characteristic impedance is
50 ohms, then the SWR has to be 1 to 1. However,
let’s again assume we are on 80 meters and using
our 50-ohm-impedance antenna. Here is the point

* Novice Editor

t Parallel currents on the transmission line, combined
with insufficient shielding of the SWR indicator, can also
be rerponsible for apparently more power coming back than
is going out. In less drastic cases, the result of this com-
hination of two different modes uf transmission is simply
to reduce the accuracy to the point where the SWR readings
are quite unreliable, — Fditor.

Included in this batch of questions
and answers are a couple that should
raise some eyebrows. Maybe it is
time that some of the eyebrows should
be raised.
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to keep in mind: the antenna impedance won’t
be 50 ohms on any of the other bands. ‘Then if
the rig has harmonic energy coming out, the
harmonics don't see a H0-ohm load; they see some
other value. Qur frequency sensitive bridge is
going to act up accordingly.? If we were to put
u tilter in the line before the SWR bridge to
stop any harmonics, our SWR would read 1 to 1.

If we use s good 50-ohm dummy load for
checking out the rig, the SWR bridge won’t
show the presence of harmonics simply because
a good dummy load is 50 ohms at all the fre-
quencies we are likely to generate in an hf rig. But
an antenna is not a dummy load (or at least it
shouldn’t be!).

“I notice you call for using 50-ohm cable, but
RG-8/U 1s 62 ohms; can I use the H2-ohm cable?”’

As the saying goes, many newcomers get
““up tight” if they cannot get the e¢cact type or
number specified. However, it is common to
“round off”’ numbers, particularly when talking
about coaxial cable. For example, we refer to
“70-ohm” cable when actually none of the
commonly used types are 70 ohms. They may be
72, 73 ur 75 ohms but for the sake of convenience,
we group them all under 70 ohms.

The answer Lo the qyuestion is yes, you can
use any of the cables that are close to the speci-
fied value. It isn’t that critical.

Also, in talking about cable impedances and
checking SWR, sume amateurs almost have a
fetish about having an exact 1 to 1 SWR. What
many hams don’t realize is just how unrealistic
this can be. For example, the manufacturer’s
tolerances in the manufacture of coaxial cables
can be as much as plus or minus 5%,. This means
that a section of nominally 52.5-ohm impedance
cable couid be as high as 55 ohms and as low as
50 ohms. This alone should make it clear that
the ‘‘perfect match” may not be so perfect
after alll

“I notice that you specify most of your equip-
ment design for 115 wmlts ac. Locally, we have
120 volts as a normal line wollage. Is there a
standard for line voltage?”’

(GGood question. We checked with the local
power company and got some interesting infor-
mation. The power company abides by the rules
set down by the Connecticut Public Utilities
Commission. Our local engineer said their stan-
dard on line voltage was 120/240 and told us
that this was generally the standard throughout

"I Footnote 1 applies here, too. — Editor.
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the country, but the tolerances would depend on
various PUCs, The PUC in this area requires
the electric company to hold the line voltage
to plus 59, and minus 3% for commercial and
residential services, and plus or minus 10%, for
industrial users. .

The so-called “standard” line voltage has
gradually erept up over the years. At one time
it was as low as 110 volts, then went to [1) volts,
und now appears to he 120 volts, A look through
the catalogs on power transformers generally
shows the transformers to be rated *‘from 110
to 120 volts primary” indicating there is plenty
of leeway in the design and use of the trans-
formers. Again, like the coux cable in the pre-
vious question, the line voltage designation on a
circuit diagrain is not eritical to the ecxact volt.

“Other s hare warned me not to use a vertical
antenna because | will get more T'VI and Hi Fi
interference. s vertical worse than horizontal as far
as inlerference (s concerned?”

No, it isn’t; they are both the same. This may
come as a shock to some hams, but there really
isn’t any difference as fur as the two types of
radiation and interference are concerned. To put
it another way, in the strong r.f. field around an
amateur station, (or any radio station, for that
matter), there is so much f radiated, regardless
of horizontal or vertical radiation, that the T'V
or hi-fi equipment wiring and antennas are
almost certain to pick up rf energy. Whether or
not the equipment. can handle this rf energy
without having interference is another story.
But what is imporiant as far as the ham is
concerned is that vertical or horizontal radiation
doesn't. make any signiticant difference in such
a strong 1f field. You'll hear the argument that
vertical radiation will be picked up by the TV
antenna feed line, because the feed line is vertical
(although the entire line rarely avoids bends!).
However, what is overlooked is that the TV
antenna is horizontal, so what difference does it
make? Little or none, is the answer.

“[ want to use an SO-meter dipole fed with coar.
How severe will my 1'VI, SWER, ele., be? "

The tvpe of antenna used und the SWR on
the feed line have no predictable relationship
with the amount of 1'VI that is produced!
There are two busic types of television inter-
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ference: fundamental overloading of the TV
sel by a strong rf field, and harmonics from the
wmateur station that fall in the I'V channel. In
the cuse of fundamental overloading the most
certain cure for the TV is at the T'V set. Brietly,
a strong fundamental signal comes into the TV
set via the 'I'V antenna, and the front end of the
TV set overlonds because it cannot. handle the
strong signal. The first stage in the TV set
generates harmonices of the strong signal, feeding
these harmonies through the set to rvesult in
T'VI. The usual enre for this fype of interference
is the installation of a high-pass filter in the set,
to discriminate against  the strong  amateur
fundamental signal. tun the other case, har-
monics are generated by the amateur trans-
mifter, radiated by the antenna system, and
then come into the TV set on the sume channel
as the set ix tuned to. This type of interference
ciuh only be treated wut the amatenr transmitter.
I'he usnal cure is tight shielding of the transmitter
and the installation of a low-pass filter at the
output of the transmitter,

The answer to the question should be obvious
at this point. If the rig is shielded and a low-
pass tilter is used in the feed line, it doesn’t
muke u bit of difference in harmonic interference
what type of antenna is used or what the SWR
is. There are no harmonies coming out of the
rigg; therefore, there wre none radiated no matter
what the antenna system is,

TRANSMATCHES MAY
BE NEEOED wWiTH HIGH
OR Low PoweR —~

“A local ham tells me that on higher power, if
the transmitier has a pi network, no transmatch
s needed. 1s this true?”

It depends a great deal on the design of the
pi network whether or not n transmatch is
required, regardless of the power lerel. In the
first place, many amplifiers are designed to work
into a H0-ohm load with little or no provision
being made to handle 4 load that varies much
from 50 ohms. If & 50-ohm load must be pro-
vided for the amplifier, and a wide range of
frequencies is going to be covered with an
antenna, a transmatch is almost certainly re-
quired if the amplifier is to be loaded and operated
properly. A good example woutld be an x0-meter
dipole, cul for the middle of ihe band, say
3750 kHz, and complete 8U-meter coverage were
desired. The nismatch on either end of the
band might be so bhad (probably over 5 to 1)
thut it would be impossible to load and tune the
amplifier at. all frequencies in the band. In such
a ease, a transmatch would be a “must.”

11 should also be pointed out that in addition
to providing a match between the anteuny system
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and the rig, the transmatch will provide other
features. If the antenna changeover relay is
placed s0 that the transmatch is in the line
when the receiver is used, the transmatch will
provide additional selectivity for reception. One
serions problem ficing many amateurs who work
%0 meters is caused by newrby broadeast sta-
tions. ‘The BC stations overload the front end
of the communications receiver, cuusing severe
cross modulation with amateur signals. ‘The
transmatch, with its additional selectivity, elimi-
nates this problem. Also, because of its selectivity,
the transmatch will reduce or eliminate any un-
desired harmonics coming from the transmitter,

In relation to the question, the important
point is that the amount of transmitting power
mukes no difference. Depending on the circumn-
stances, a transmatch may be needed.

“The manufacturer of my balun warns that
a transmateh should not be installed when the
balun is wused because the breakdown roltage of
the balun way be ecceeded. [t scems to me that
something doesn't make sense here.”

You are absolutely right, something doesn’t.
make sense. Let’s again use an example: Assume
we have an Xil-meter dipole, cut for 3750 kHz,
fed with 50-ohm cable and a balun at the feed
point. The SWR at the resonant frequency is
L to I and rises to 5 to I at either end of the
band. The oue point here that keeps confusing
amateurs is the SWR. The SWR is established
by the impedance of the antenna and the char-
acteristic impedance of the line. We cannot
change the impedance of the line; it is fixed.
The only thing that can change is the antenna
impedance. As we (QSY up or down the band
the impedance changes and of course, so does
the SWR. There is nothing we can do at the
transmitter end of the line to change the SWR,
and this includes *‘pruning” the line or using
4 transmatch,

All the transmatch will do is serve as a match-
ing network between the length of 30-ohm line
from the rig to the transmatch and the input
impedance of the mismatehed line on the antenna
side of the transmatch. This in turn means that
adding the transmatch to the setup does not
change the SWR as seen through the hulun,
which is at the antenna. [However — and this
i the important point — udding the transmateh
does let vou tune and load your wmplifier and
thereby put more power into the line and of
course through the bafun to the antenna. Here is
the clinker: The balun is designed to handle a
certain voltage and current, and if either is
exeeeded, the balun ean break down. The SWR
on a line is the ratio of the muximum voltage
to minimum voltage at any point on the line
and the lower the SWR, the lower the maximum
voltage: similarly with current, The answer to
the problem, to put it bluntly, is thai the halun
manufacturer should provide n maximum figure
of voltage and current for his product., which can
he in terms of SWR for a given power rating.
When this is done, the nser has nobody but
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himself to blame if the balun burns out . . .
but don’t. blame it un the use of a transmatch
in the line!

“I recently hought a standing-wave-ratio bridge,
und after connecling it to my equipment, [ found
that [ had an SWR of 1.4 to 1. What could be
wrong and what should I do about it?”

There is nothing wrong and nothing you need
to do about it. An SWR bridge shows two things
when placed in the transmission line to the
antenna. It shows the stunding-wave ratio on
the line and ulso serves as u relative output
indicator. Lt is very difficult to put ccact numbers
on SWR as to what is a good ratio and what is
a bad one. The reason is that there are so many
different factors that must be considered. Coaxial
transmission lines have smaller loss the lower
vou go in frequency. As you go higher in fre-
quency, and particularly above L0 meters, losses
in conxial lines ean become s very important
fuctor in the overall efficiency of your transmitter
(and receiver). The higher the SWIR, the more
the losses increase in these types of lines. How-
ever, & mismatch of say 3 to | on R0, 40, or
20 meters would not show any measurable
difference from s matched coundition, at a distant
receiver. The losses are just not large enough.
(n the other hand, a mismatch of 3 to L on
2 meters could make an uppreciable difference
in signal strength,

It is strongly recommended that the new-
comer to ham radio study the chapter on trans-
mission lines in The A.R.R.L. Antenna Book.
Losses in transmission lines and standing wave
ratio are treated in great detail and the reader
will gain a better understanding of SWR versus
frequency, and so forth. However, if you never
have an SWR of larger than 1.3 to 1, as the
question stated, you’ll never have to worry
uabout the problem.

“What is an S unit? Its value? Why only
nine S units?”’

This is a question that bothers a lot of new-
comers (and old-timers, for that matter). Many
years o a scale was set up whereby you could
give unother amateur station a report us to his
readability, signal strength, and the tone of
signul (applying to ew), und this was called the
RST system. As receiver design improved, there
came a point when S meters were installed to
provide the user with a visual indication of the
received signal strength. And, of course, the
stronger the signal received, the higher the meter
read. In the original RST system, the highest
report vou could give unother station was 89,
which meant *“‘extremely strong signal.” The
early receivers with 3 eters had the meters
enlibrated from 0 to 89 with 59 being the top of
the scate. What a single S unit was depended on
the particular receiver, and even this varied
from baud to band because of the difference of
vonversion gain in the receiver for different bands.

After World War T1I, there was some talk
among receiver manufacturers on having o cer-
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tain microvolt standard for an S unit and the
figure, or figures, discussed at that time was
60 or 100 uV to equal S9. However, nothing
was decided and as of this day, there is no
standard for either 39 or an S unit. They vary
with different receivers (and still vary in a given
receiver from band to band).

To get down to brass tacks, the S uuit is
meaningless as applied to a received station.
However, the meter can be useful in comparing
two or more received signals, but merely on a
relative basis. Some amateurs have calibrated
their S’ meters in microvolts for a given band,
or frequency within a band, and thereby get
more meaningful information on received signals.

Maybe we shouldn’t preach at this point,
but many amateurs give inflated reports sitnply
because they want the other guy’s QSL card.
Ask yourself this question: “Am I really that
strong or is the guy giving me a “snow” job?"
Do you want an honest report from the station
you are working?

HONEST REPORTS
DONT HURT A BIT—

Here’s oue that is getting to be more and more
frequent:

“I have had several complaints of causing Hi
Fi interference. It doesn’t seem to make much
difference what band I’'m on, I just come in on
all of themn loud and clear. 1 have tried all kinds
of grounds on my equipmeni but nothing 1 do
seems to help. Please don't tell me that the hi-fi
owners must do something to their cquipment.
There must be something I can do to my equipment
m my shack to stop the problem!"
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The only thing you can do to your equipment
to stop the interference is to shut down the
station! That of course, would be ridiculous and
we don’t recommend it. However, there is
nothing you can do fo your transmitter or
antenna system to get rid of the interference
because the fault is entirely in the Hi Fi equip~
ment. In a strong rf field, such as would come
from your fundamental signal, the wiring of the
Hi Fi gear picks up your signal and turns it
into audio through rectification.

One method of reducing or eliminating the
interference is to bypass the speaker leads of
the Hi-Fi equipment where the speaker leads
leave the chassis. Installing a 0.02- or 0.03-uF
disk-ceramic capacitor between each speaker
lead and chassis will be a big help. Also, a good
earth ground on the Hi-Fi chassis will sometimes
help. 1t should be pointed out to the Hi-Fi
owner that none of the steps mentioned above
will have any etfect on the frequency response
or performance of the unit. We had one stubborn
case in our own home. The Hi-Fi unit was
a solid-state setup, Japanese made, that used
several printed-circuit boards, all mounted on
a metal chassis. We found that one of the boards
was not grounded to the main chassis, and the
installation of a ground connection between the
two, plus the speaker-lead bypassing, completely
cleared up the interference on all bands.

The interference can be cleared up, but as it
is with 'I'VL, many of the faults are in the Hi-Fi
gear. Treatment of such cases requires the same
tact that should be used in dealing with TVI.,
As diplomatically as possible, point out to the
Hi-Fi owner that his equipment needs the
speaker bypassing. However, we don’t recom-
mend that amateurs get invoived in “fixing”
neighbors’ TV or Hi-Fi gear except to the extent
of advising the serviceman who does the work
why the bypassing is required. [aE—]

e Strays §s

Ever Take a Boy Fishing?

If you didn’t, why not? Remember your first
trip? Somebody took you. That first nibble was
quite a thrill.

Apply this thought to ham radio. Who started
you? I'll bet you fondly remember him. Recall
vour first contact? Great, wasn't it? Have you
started anybody lately? Why not? Aspirants are
all around. You have a license; you, therefore,
«ualify as a helping hand, a sponsor. This is a hobby
for all ages, male or female. Young people particu-
larly want help. This can be a start for their life's
work, pave their way in the armed forces and help
satisfy that restlessness in mosi people that an
absorbing hobby c¢an fulfill. Invite those kids in.
Let them listen. Show them the cheap way. Remem-
ber, you built your first. Go to the aids — Hand-
hnok, ete. It's easy.

It’s up to you. You have the ball. What are you
going to do? Punt?

No, take a boy hamming. It’ll make you feel
swell. — IWSKKN (President, *' Pack Rats')
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MOSFETs
for Tubes

Substitutions in the Old Receiver

BY ALBERT D. HELFRICK,* K2BLA

hybrid or complete solid-state receiver

for a bargain price with metal-oxide field
effect-transistors {MOSFETs). The feature of
MOSFETs that sets them aside from regular
bipolar transistors is the similarity of their
characteristics to vacuum tubes. [t is this
similarity that allows oue to make almost direct
substitution of MOSFETS for vacuum tubes.

Unlike bipolar transistors, MOSFETs are
voltage-controlled devices, hence they have a
high-impedance input. For example, the dc¢
input resistance of a MOSFET can be greater
than 10'® ohms. Although the input resistance at
high frequencies is quite a bit less, it is consider-
ably higher than that of bipolar devices. Very
good power gains can be obtained for excellent
sensitivity.

Most important, field-etfect transistors have
low noise figures because they are majority-
carrier devices. The noise in bipolar devices is
mainly due to recombination of minority carriers
in the base. Also because operation does uot
depend on minority carriers, MOSFETs are less
sensitive to temperature than bipolars.

The following are a few pointers for converting
one or all the stages of a vacuum tube receiver
to MOSFETs:

Start with a working receiver. (It is not neces-
sary that the receiver be up to factory specs,
but it is most helpful to make sure the receiver
works properly in its original form before be-
ginning the conversion.)

The first step is to obtain a low-voltage supply
for the MOSFET circuits, since few receivers
have a suitable supply. The best method is

!NY enterprising amateur can create his own

¥70-A Linn Drive, Verona, N. J. 07044

Super-Pro.

Once if was the fashion to pep up an old receiver with newer and better tube
types. Now it’s FETs, with promise of even better performance. Here are some
suggestions from K2BLA, who has done just exactly this to modernize an old

Mounting the transistors is easy if metal plates are sub-

stituted for the original tube sockets. The tube socket

area readily will accommodate all the transistor sockets
necessary for replacing the tube in question,

simply to construet a half-wave rectifier with
one good-sized filter capacitor, using the existing
heater winding on the power transformer. Be
sure that one side of the heater supply is con-
nected to ground — if it is not, it would be best
to build a separate supply. Ieater supplies at
6.3 volts rms will supply about 9 volts with a
half-wave rectifier and a large filter. Twelve-volt
heater lines will supply twice that value. The
supply should be capable of providing about
3 A for each MOSFET circuit installed. L'here
is no dauger of overloading the heater windings
hecause, as each tube iy removed to make way
for a MOSFET, the reduction in flament current
is at least 150 mA, which is more than a whole
MOSFET receiver!

In order to gain the most from each stage,
the rf, mixer, local-oscillator, and i-f stages
should be modified in that order, thus allowing
une to stop the conversion when one desires.

RF Amplifiers

Fig. 1 shows a typical rf or i-f amplifier,
simplified by eliminating band-switching or band-
spread circuits. Locate the B+ feeder (point X)
and disconnect B+ from the rf stage. It may be
advantageous to disconnect the screen supply for
safety’s suke.

Usually, the vualues of the source bypass
capacitor and source bias resistor are far from
critical except perhaps in the mixer where correct
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Fig. 1—A—Typical rf or i-f basic amplifier circuit used in many communications receivers. Switching details
etc., have been omitted as they are not affected by MOSFET substitution.

B—Substituting a MOSFET is relatively simple: the drain corresponds to the tube plate, gate to grid and
source to cathode. A modification of the overall agc circuit may be needed since the agc voltage should go
from 41 or +1.5 volts with no signal to about zero volts at maximum signal. One way to get the positive

voltage is to insert a 1.5-volt dry cell in series with the main agc bus.
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Fig. 2—Hartley and Colpitts MOSFET oscillators. The values of Ri and Rz are chosen to adjust the rf voitage to

safe limits, as explained in the text.

Fig. 3—Source fol-
lower for coupling
oscillator to mixer.
The sum of Ry and
R: should be of the
order of 1000
ohms; adjust the
ratio of R: to the
total resistance so
that the rf voltage
fed to the mixer is
about 2 volts peak
to peak.
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Fig. 4—Dual-gate MOSFET mixer circuit, with signal and
oscillator voltages fed to separate gates.
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Fig. 5—The product detector closely resembles the
mixer circuit, except that the beat-frequency output
is in the audio instead of the i-f range.

bias is necessary for reduced spurious responses.
The original cathode bias resistor may be u
close value, and if so it’s a safe bet, that the by-
pass capacitor is large enough. The plate de-
coupling resistor will most likely be too large,
but it is a simple matter to shunt another resistor
across it. For dual-gate devices, a dry cell can
be used to supply 1.5 volts for gate No. 2.
This will allow simple transistor-for-tube sub-
stitution with only B+ change to evaluate the
performance.

Single-gate devices have considerable drain-
to-gate capacitance and they must be neutralized;
however, the dual gate devices have much less
drain-to-gate capacitance and may be operated
unneutralized. Remember, MOSFETs are .ex-
tremely high-impedance devices, so if self-
oscillations oceur check lead placement, . then
neutralize. )

It is necessary to have sume reliable signal
source at a constant amplitude to check for
improvement in-sensitivity and as a signal for
experimenting with parts values. Be sure not
to exceed current and voltage ratings of the
devices while experimenting with parts values.

This simple tube-to-MOSFET change should
provide a working circuit the first time, and with
little circuit change, it should bring an improve-
ment in sensitivity, image rejection and improved
overload characteristics.

Local Oscillator and Mixer

Receiver improvement from a MOSFET mixer
is marked. If the receiver has a pentagrid con-
verter it is necessary to replace it with an oscil-
lator-mixer type converter (there is no FET
equivalent of a pentagrid mixer tube).

Most receivers use either Hartley or Colpitts
oscillators. Fig. 2 shows two MOSFET oscillator
circuits. Determine what kind of tuned circuit,
the receiver has, and then which oscillator
circuit is best suited.
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One word of caution here: The MOSFET
transistors used by the author were rated at
30 volts maximum peak-to-peak gate voltage,
and the peak-to-peak gate voltage using the
original tapped coil was greater than 40 volts.
When constructing the oscillator circuit, set the
receiver oscillator to its lowest frequency and
use an oscilloscope to determine the peak-to-
peak voltage at the gate terminal. Be sure to
use u high-impedance probe and an oscilloscope
with sufficient band-width. A good quality
VTVM could measure the rms value of the gate
voltage. Assuming the waveform to be sinusoidal,
multiply by 2.8 to determine the peak-to-peak
voltage. If the gate voltage is excessive, increase
the source resistunce and, if necessary, add 2%

To minimize oscillator pulling and to attenuate
the large voltage from the oscillator, a source
follower is recommended (Fig. 3). Try to limit
the peak-to-peak voltage to the mixer to 0.75
to 1 volt. Larger injection voltages will cause
spurious responses. Also, the dc voltage acrass
the source resistor should be about 0.1 to 0.4 volt.

The dual-gate MOSFET mixer is one of the
best mixers available. With proper operating
conditions, it offers good cross modulation at-
tenuation, dynamic range, and practical im-
munity from spurious responses. Fig. 4 shows a
typical mixer circuit. Notice that the divider of
the source follower (Fig. 3) is connected directly
to the second pgate of the mixer. This supplies
the necessary positive bias to the second gate
of the mixer. Remember, high-impedance, high-
frequency circuits require short, rigid leads for
stability.

Other Circuits

Intermediate-frequency amplifiers may be
converted in the same manner. [t is advisable
to use dual-gate devices wherever possible.
The second gate is used for age control, and the
more stages under age the more effective the
action. The low feedback capacitance usually
allows unneutralized operation.

The MOSFET product detector, heing a
mixer, like the mixer offers excellent results.

{Continued on page 98)

Table I
Stage Type

*Rf amp. I and II 3IN159

Mixer 3N141

Hf osc. and source toll.  3N128
*I-f I and IT 3N159

I-f I1T JN128

Product Det. 3N141

BFO 3N128

Agc amp. 3N128
Calibrator 3N128

Audio amp. Integrated circuit
Power output 2N301 (bipolar)
S-meter differential amp. Junction FETs
SN128 — Single gate type

3N141, 3N159 — Dual gate types

* Age controlled stage.
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A Phone Patch for the Collins S Line

Using a simple resistive bridge circuit,

plus inotes on patcb operation

BY DOUGLAS A. BLAKESLEE,* WIKLK

LTHOUGH the phone patch shown in the
photographs was intended to be used with
the popular Collins S/Line equipment

directly, the same circuitry will work well with
all current amateur equipment. Two such units
were constructed, one being used with the author’s
7551/3251, and the other by WA1HJZ with a
B & W 6100 transmitter and Hallicrafters
SX101 receiver. Excellent results have been ob-
tained in both installations.

Design

The phone patch is based on a simple re-
sistance bridge, which has been used by Collins
in their commercial designs and in some hard-
ware for the space program. This bridge circuit
provides isolation between the transmitter and
receiver, while connecting both to the telephone
lines. An attenuator is provided between the
bridge circuit and the telephone line to reduce
the output level of the patch and to provide a
fairly constant impedance for the bridge to
“look into.” Rf filtering is used to prevent
trouble with pickup on the telephone line, a
problem that shows up all too often in stations
running the legal limit. An attenuator is also
used on the receiver input so that the receiver
gain does not have to be reset when switching
from speaker to patch operation.

A heterodyne at about 2600 Hz can produce
accidental disconnect ou long-distance calls, as
the telephone company uses in-band signalling
on this frequency for control purposes. The
chances are perhaps slight in normal ssb oper-
ation that you will have a heterodyne on just
the right frequency, but it is possible. The
Jolling receivers will provide sowe attenuation
of 2600 Hz, as this is down the slope of the
receiver s mechanical filter, but the exact amount
of attenuation will depend on the slope of the
particular filter used and the BFO crystal
frequency.

As both of these factors can change with aging,
a trap was added to the patch to insure com-
pliance with telephone company tariff require-
ments. A surplus 88-mH toroid coil is used with
two paper capacitors to resonate at about 2600
Hz. If an audio generator and handful of capaci-
tors are available, Ci and Ci can be selected to
give the best notch at the desired frequency.

* Assistant, Technical Editor, QST
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Normally, the attenuation of the receiver’s filter
plus the trap is more than necessary, so the
adjustment of the trap need not be critical.

Construction

The patch is constructed in an LMB Minibox
(W-2C). All small components are mounted on
a piece of Vectorbord. A little thought should
be used in the layout so that the circuit “flows”
from input to output. A miniature version was
tried, but it did not exhibit the excellent iso-
lation of the larger unit, probably because of
coupling between the closely packed components.
The transformers are mounted with their cores
at an angle — when mounted side by side there
was some coupling between them. Shielded
transformers might be a good idea, but their
prices are staggering. The jacks and plugs used
can be any of the popular types — use whatever
you have as a shack standard.

Adjustment is also simple. Plug the patch
into the telephone company's coupler. Call a
friend and ask him to leave his phone off the
hook while you make a few adjustments. Con-
nect an audio oscillator to the receiver input,
J3, and an oscilloscope to the transmitter output
jack, Js. Turn the patch on and adjust the
balance control, £2;, for the minimum pattern
height on the oscilloscope. If the pattern goes to
zero, increase the audio oscillator gain and
adjust Ky until you are sure you have the best
null. If no test equipment iy available, you can
make a fair null adjustment by connecting your
shack receiver to the receiver input jack, tuning
in a loud, steady carrier (or the receiver’s
calibrator) and connecting a pair of high-
impedance headphones to the transmitter output
jack. Listen on the headphones and adjust con-
trol £ for minimum signal.
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Fig. 1—Circuit diagram of the phone patch, Fixed resistors are V2-watt composition, 5%
tolerance. Except as listed below, capacitors are ceramic.
Ci, C2—200-volt paper, each formed by connecting Ri—Linear control.

0.22 pF units in parallel.
Cs, Ci—Paper; see text.
J1-J4 inc.—Phono jacks.
L1—88 mH toroid, telephone surplus (see Ham-Ads).

The easiest way to monitor patches is with
your own telephone, so leave your phone off the
hook while making the null ddjubtment Slight,
improvements may be possible in the null by
adjusting 1 to balance with your pa.rt,lcular
phone line. This patch has been tried in several
locations, but little operational improvement
was actually obtained by playing with (.

The actual isolation obtained between trans-
mitter and receiver is about 40/dB, which is
about all you can use, as the signal to noise

328
TRANSMITTER,

Si—Rotary, 4 poles, 2 positions.
T1, Ta—Audio, 1500-ohm primary, 500-ohm c.t. secondary
(Stancor TA-28).

ratio is not much better than this on the average
telephone call.

Operation

The operation of a phone patch is affected by
many nontechnical factors, some of which are
learned the hard way in practical use.

Normally, when requested to make a patch,
the operator will place u long-distance station-
to-station (or person-to-person) collect call. Un~
less you live in a downtown metropolitan area,

75S RECEIVER
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Fig. 2—Phone patch-S /Line interconnections. With this equipment the load change on the receiver’s speaker output makes
it unnecessary to disconnect the speaker when the patch is switched in. With other receivers it may be desirable to include
on extra switch section on S) to provide 600-ohm audio (through a transformer) from the receiver while disconnecting the
speaker. A suitable circuit is shown in the dotted enclosure; T1 is a 4-ohm primary, 600-ohm secondary audio transformer,
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The patch is assembled on per-
forated board inside a 3% X
7 X 3%-inch box. Jacks and
connector block are on the rear
wall (bottom in this view). The
2600-Hz trap shown in Fig. 1
was installed after this photo-
graph was taken.

you seldom make local phone patches. The
person answering the phone should be briefed
on what is happening. The conversation can
take place only one way at a time, which is
a difficult concept for many people to grasp, so
take it slow. Also, get the person’s name for
your log — it’s your transmitter they are going
to use, and FCC regulations require you to log
the name of anyone permitted to speak over
your microphone.

Flip the patch on, and you’re off and running.
Monitor the conversations closely — again, it’s
your transmitter and license. People say the
strangest things! Shortly after completing the
unit, the author ran a series of patches for a
Navy ship at sea. One was from a seaman to
his girl friend, who promptly started to reminisce
about their last days together. All of a sudden,
WOW! — we had to make a dive for the orr
switch. Shaken, we could only hope no FCC
monitoring station was listening. The main point
is that people will say very colorful things that
by regulation cannot be allowed on the air, so
keep a hand on the switch.

VOX or PTT switching can be another
problem area. The unit has sufficient isolation
to work well with VOX circuits. However,
telephone calls, especially .long distance calls,
arrive at widely different levels, and almost all
phone patches are taking place over considerable
distances, on channels that are seldom free of
QRM for long. These factors add up to push-
to-talk operation by the phone patcher. VOX is
tricky at best (and often unusable) on a channel
with some QRM, connected into a telephone
eircuit that often has occasional strange noises.
For proper coutrol and best patch operation,
we recommend PTT operation.

One final point to remember is that a phone
patch is a textbook cxample of third-party
traffic, and thus can only be run to countries
allowing such traffic. Keep a list of such countries

handy, as requests will occasionally be received
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from stations in countries with which third-party
traffic is prohibited.

Phone patching can be a useful public service
and means a lot to the persons involved, as
received cards and letters will indicate. The
phone company benefits, too, as was shown on
a patch from another sea-bound sailor to his
wife. The wife answered by saying that she was
glad to hear from him again, but unless he had
got a raise to stop . calling— it was running
some $20 per call on her phone bill!

But don’t overdo it. A phone patch from
Miami to New York on Sunday has no place
on the air, not when you can call direct for a
dollar or less. A patch under these circumstances
is not a public service; rather, it’s a public
nuisance.

e Strays "%

FLASH — Good news from Amsat: NASA has
agreed to launch Australis-Oscar 5 as a secondary
payload on the Tiros-M mission which should be
launched within the next few months. An article
on A-O 5 experiments appears on page 54 of this
issue; listen to W1AW bulletins for further informa-
tion on the launch.

February 28, 1970, marks the second ** Operation’s
Day"” for WA2DNR, club station of the Colonie
Central High School Radio Club. This enthusiastic
young club will operate from 1300 GGMT Feb. 2§
until 0100 GMT Feb. 29, manning the Novice bands
on 3725, 7175 and 21,141 kHz. General class contacts
will take place near the middle of each phone and ew
band. Two-meter operation is also anticipated. A
new QSL will commemorate contacts on Operation's

Day, 1970,
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A simple antenna system that takes advantage of the increased electrical height of
a given length of conductor as the wavelength is decreased. Matching is effected
by a line section in conjunction with lumped-circuit reactance compensation.
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A Triband Vertical Antenna

Three-Band Maitching Without Traps

BY FRANK A. REGIER,* OD5CG

use by hams. The most common is the

quarter-wave vertical, which radiates well
and is easily matched to a coax feed line, but
has the weakness that it is a single-haud antenna.
Methods of adapting a vertical for multiband
operation include the use of traps, loading coils,
and elements of different length fed in parallel.
The antenna system to be described here was
arrived at by treating separately the problems
of designing the antenna and of designing the
matching system.

The antenna design was easy. A height of 22
feet is optimum for a vertical antenns for 10,
15 and 20, and several commercial verticals are
of this height. It corresponds to about five-
eighths wavelength on 10 meters. Greater height
results in reduced low-angle radiation on 10,
besides being more difficult to erect. A 22-foot
vertical gives better low-angle radiation than a
quarter-wave vertical on all three bands and
is especially good on 10 meters.

My antenna consists of 22 feet of $00-ohm
Twin Lead, with both conductors tied together,
held about aun inch from a bamboo pole by
means of small blocks of insulating material
spaced every two feet or so along the pole and
held in place with plastic electrical tape. The
pole is p;uved with nylon fishing line, and the
antenna is operated against a ground plane of
four quarter-wave radials for each band. The
use of Twin Lead rather than a single wire simu-
lates a thicker cunductor and reduces the im-

* American University of Beirut, Beirut, Lebanon.

EN EVERAL varieties of vertical antennas are in

Table I

Approximate Impedances at Base of
22-Foot (iround-Plane Vertical Antenna

Frequency [lesistance Reactance
14.250 MHz 100 ohms 4 200 ohms
21.375 MHz 1200 ” - 500
28.500 MHz 60 —20 v
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Table II

Impedances at Input End of 27.8-Foot
Matehing Section of 300-Ohm Twin-Lead
Terminated by the Impedances Listed in
"Table [

Frequency Resistance Reactance
14.250 MHz 93 ohms 4 177 ohms
21.375 MHz 63 7 o ”
28.500 MHz 7% " — 282 "

pedance, making the antenna easier to match.
Even so, the antenna impedances are vasily
different on the three bands. The presumed values
of impedance are listed in Table 1. These values
are taken from published data! and assume a
cylindrical antenna of specitic radius operated
against a perfect ground. My antenna is not
cylindrical, and it operates against a wire ground
plane, so that the impedances listed must be
considered approximate only. The results ob-
tained indicate that they are at least fairly close.

If the three antenna matching impedances
are uormalized to 300 ohms and plotted on a
Smith chart, it can be scen that it is possible
to obtain a reasonably good match to a coax
line on any of the three bands by using an ap-
propriate length of 300-ohm line as a matching
section connected between the antenna and the
coax line. What is not possible is to find a
single length of line that will provide suitable
matching on all three bands.

It turns out, however, that a 27.8-foot section
of 300-ohm line having the 0 82 veloclty factor
which is usual for Twin Lead has interesting
characteristics. Such a section of line, connected
to an antenna having the impedances listed in
Table I, has the input impedances listed in
Table 1I. This combination of antenna and
matchmg bectlon is shown in Flg 1.

! Inrdan 1:, (‘, Llectromagnetic Waves and Iﬂaawlma
Systems, Figures 13-12 and 13, pp. 482-3; 1950, Prentice-
Hall, Inc., New York,
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It will be noted, first of all, that this com-
bination may be used as it stands on 15 meters
and fed with any usual coax. What is even more
interesting, however, is that the input resistance
is near 75 ohms on all three baunds, though on
10 and 20 there is also considerable reactance:
If a reactance unit could be made which had
just the correct value of reactance to cancel
out the input reactance of the matching sectiorn
on all three bands, the unit could be connected
in series with the matching-section input and
the system fed with 75-ohm coax on all three
bands.

Fig. 1—The triband vertical antenna system.

A—Vertical radiator, 22 ft of 300-ohm Twin Lead with
conductors in parallel.

B—Four radials, each consisting of '4 wavelength of
wire, for each band (12 wires in all).

C—Matching section, 27.8 ft of 300-ohm Twin-Lead.

D—Reactance unit; see Fig. 2.

E--75-0hm coax to transmitter, any length,

Reactance Units

Can such a unit be made? Certainly! It’s
not hard at all. It cousists of a simple 7-turn
coil and two trimmer capacitors and is shown in
Fig. 2. The trimmers are most easily adjusted
with the aid of a grid-dip meter before the
reactance unit is installed. €7 should be set so
that L,Cy resonates at 35.85 MHz, and C2 can
be subsequently udjusted by temporarily con-
necting it in parallel with L,C; and varying it
until the combination resonates at 21.37 MHz.

With the reactance unit adjusted as described,
my antenna when first assembled showed SWRs
of 2.1, 1.4, and 1.5 on 10, 15, and 20 meters
respectively. Connecting the unit into the feed
system apparently increased its shunt capacitance
somewhat, for a small reduction in the vulue
of (' changed the SWR readings to L.3, L.5,
and 1.4. These values could probably have heen
improved still more by further adjustment of
C; and Co, but it was not considered worth the
trouble. If it is undertaken it should be borne
in mind that the adjustments interact, but that
() has its greatest effect on 10 meters aud C» on
20 meters. In any case it is not possible to obtain
a perfect 1-to-1 match with this antenna system.

An SWR of 2, however, which can easily be

bettered on all three bands, is within the loading
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capability of almost any transmitter and causes
an additional loss over a perfectly-matched line
of less than half a dB even when the transmission
line is very long. Since such a change in signal
strength is undetectable, an SWR of 2 is in
practice as good as an SWR of 1, as far as losses
are concerned.

A Few Notes

A few observations are in order. The matching
section has a fairly high SWR (between 4 to 1
and 8 to 1), .and it should be spaced well clear
of metal objects and should not have sharp
bends. TV standoffs are useful here. It is im-
portant that the same side of the matching
section be connected to the coax shield and to
the ground-plane. If such a thing were available,
300-ohm coax would probably he preferred for
the matching section, but for medium power
(180 watts PEP) TV-type Twin Lead fo rthe
matching section and receiving-type trimmers in
the reactance unit have proved satisfactory.
The parallel circuit 1;C; does not operate at
its resonant frequency, and thus high circulating
currents are not encountered. High power might
necessitate heavier components. The reactance
unit needs protection from the weather and can
be built into a small piastic box and sealed with
plastic electrical tape.

Although the antenna is matched at three
widely separated frequencies, it is not matched
at intermediate frequencies and is thus not a
broad-band antenna in the usual sense. Never-
theless, it is broad enough for normal ham use.
The SWR remains below 2 to 1 over the entire
15- and 20-meter bands, and also between 28.3
and 29.4 MHz on 10.

75 OHM COAX _ {cz MATCHING SECTION

Fig. 2—Reactance-unit circuit.

Li—0.86 pH; 7 turns No. 16 (or heavier), 1 inch dia,
1 inch winding length.

C1—30-pF air trimmer set to 23.1 pF.

C2—100-pF qir trimmer set to 41.7 pF.

All SWRs mentioned in this article have been
measured at the transmitter and are thus prob-
ably a little optimistic. Transmission-line losses
are not known, but the line is not long (about
40 ft), and it is doubtful that the SWRs at’ the
reactance unit are much higher than those
measured at the transmitter.

This antenna is no match for a quad or a
Yagi, but it has provided numerous transatlantic
(350s on all three bands. Because of its effective-
ness, convenience, and the cheapness and avail-
ability of everything used in its construction, it

should appeal to many hams.
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'Gimmicks ana Gadgetis

An Inexpensive
IC Breadboard
for

Flat Packs

NEXPENSIVE integrated circuits, which ‘can
Ihe obtained from several surplus outlets,

are frequently encased in 10- and 14-lead
Hat packages. Those in 'TO-90 and- TO-91 cases
have five flat ribbon leads emerging from each
of two opposite sides, and those in TO-85,
TO-86 and TO-8% cases have seven leads emerg-
ing from each of two opposite sides. Unfortu-
nately, the cost advantage of using these surplus
flat packs can be offset if one is forced to use
commercially-available sockets, such as the ones
shown in Fig. 1. Commerical sockets for flat
packs may do when only one or two sockets are
required for device testing, but they are too
bulky and expensive for other than very simple
circuits. Of course, the packages can be hand
soldered to a printed circuit board or they can
be installed in a perforated «ircuit board with
point-to-point wiring, as is shown in Fig. 2.
However, these two methods have a consider-
able disadvantage when replacement or inter-
change of ICs is required.

After thinking about the problem for some
time, I fortunately recalled a supply of subminia-
ture tube sockets I had pressed into service for
mounting some older transistors, such as the
2N33 and 2N43, which have in-line leads. Upon
checking the sockets, I found that the Hat-pack-
lead spacing of 0.05 inch hetween centers
matched, either by chance or design, the pin

#2925 Laurel Drive, Fairf'z:ui, California 94930.

BY JULIUS M. J. MADEY,* K2KGJ/WBFAW

spacing of 5- and 7-pin subminiature tubes having
in-line leads. With this knowledge I proceeded
to construct an inexpensive breadboard for my
surplus Hat packs..

Fig. 3 shows a partially constructed bread-
board for flat packs. Two Cinch-Jones type
2H7 7-contact sockets are used for each 14-lead
flat pack. Two sockets of the same type can
be used for each 10-lead device or, where cconomy
is important, two of the less expensive Cinch-
Jones type 2H5 5-contact sockets can be em-
ployed. Pattern-H Vectorbord, which has 0.062-
inch holes on a 0.1-inch grid, is used for the base.

As shown in Fig. 4, begin construction of the
hreadboard by bending over the socket leads
and offsetting them so that they will conveniently
fit in the holes in the base. Then insert the leads
in the base and bend them over to secure the
sockets. Next, wire the underside of the bread-
board according to the requirements of vour
cireuit. Fig. 5 shows the bottom view of a bread-
board whose ground and power leads have been
soldered in place.

For trouble-free operation of your breadboard,
a few precautions should be taken. Older sockets
may have brittle leads which won’t stand much
bending, so take it easy. Since flat-pack leads
are easily bent and may buckle if socket-insertion
pressure is too great, it is advisable to exercise
the socket fingers with a piece of No. 24 wire
before any flat packs are inserted. The 2II5
and 217 sockets will last for many insertions,
but they are not meant for severe-duty testing,
and they are not as convenient as commercial
test sockets when many units must be handled
quickly.

At about 37 cents each for the 2I7 sockets
dind 21 cents each for the 2H5 sockets — less on
the surplus market -— socket mounting of flat-
pack integrated circuits is no longer a luxury.

[os7=]

Fig. 1—Two examples
of commercial flat-pack
sockets. The socket on
the right mounts in an-
other special socket,
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Fig. 2—Sev-
eral flat packs
mounted on M-
pattern Micro-
Vectorbord™,
Interconnections
are made with

No. 24, wire.

e

Fig. 4—Socket leads were first bent over,
then up, resulting in the offset shown on the
left-hand leads.

Fig. 3—Socket spacing on the
breadboard may be varied to suit
the flat-pack size. The object in the
lower center is a power-bus-bypass
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Sideband from a Suitcase

BY EDWARD A. GRIEI, JR.,* WB6IZF

s [ write this, I've just put the rig in rental
A car number 17 in the last 12 months. In
the same period I've operated portable
out of countless motels in five diifferent states
and Mexico. I've evolved a system of operation
that assures maximum operating efficiency with
a minimum of weight and bulk so that [ can
travel by commercial aircraft and still be operat-
ing mobile within 30 minutes after [ rent a car
at the airport. [n the process I've enjoyed con-
tinuous reliable communications with the gang
on 7255 whether in Wyoming or [Ensenada. My
techuique fits my own equipment and nees, but
perhaps some of my tips will help others who
may operate in different environments.

My minimum equipment, for mobile operation
only, is as follows:

SBE-33 transceiver and mike.

Matching de inverter with battery clips on de
leads and 6-prong juck on ac cord.

Kxtension power cord (15-foot) with G-prong
plug and power plug to match transceiver.

Vhi-type deck mount to fit over lip of trunk
with about 15 feet of coax and connector.

2-foot mobile extension mast.

High~() mobile resonator for the appropriste
band or bands and matching capacitors with clip
leads.

About 40 feet of 14-inch nylon cord.

Metal piece, 214 » 1 X 'y inch, drilled with
oue hole to fit over threaded portion of extension
mast and two holes for nylon cord.

Taools: screwdriver, wrenches to
resonator and deck mount.

Fxtra hookup wire to hang inverter and make
loops for nylon guys.

Quarter-inch foam padding to cover rig.

Sturdy suitcase large enough to hold every-
thing except 5-foot sturdy mailing tube for whips
(possible improvement in the wuear future —
substituting  collapsible whips for the long
tips so that [ don’t have to pack that mailing
tube).

The first problem is selection of the right kind
of car. The most important requirement is a
clear rear deck and a trunk lid with no ohstruc-

*#229 Vivian St., King City, California $4:39:30.

assemble

tions on the forward end. [t should be fairly
level, but I've used cars with decks slanted up
to 15 degrees. Most standard passenger cars are
suitable, and T've used eight different models
myself. In some cars [ can simply lay the in-
verter on a tlat spot near the battery, but on
others I have to use wire to hold it in plice.
I've found that a loop of heavy wire is quite
suflicient to hang it to some convenient projec-
tion that will hold it relatively clear of surround-
ing objects. The clips gu to the appropriate bat-
tery posts and the 6-prong plug heads toward the
rear to mate with the extension power cord. In
sume cars ['ve been able to snake the power cord
through the ecowling, but in most cases 1've run
the cord out the back end of the hood and in
through the door at its front. I've never had any
problem becatuse of opening and closing the door
on the cord.

The antenna system is essentially a deck-
mounted mast guyed in four directions. The
hardest part of the whole installation is seraping
paint off the inside of the trunk lid so that the
mount makes firm contact with bare body metal.
This mount should be placed squarely in the
middle of the forward end of the trunk lid. A
couple of loops of wire are secured under each
rear corner of the trunk lid and allowed to extend
outside after the trunk is closed. Then the 2-foot
mast is installed, the metal piece placed on top
of the mast, and two long guys are strung in
through the rear window on each side and secured
to the clothes-hanger hooks. Two short guys
lead to the rear and are secured to the loops of
wire sticking out of the trunk. The resonator is
then screwed on to the top of the mast. Adjust-
ment of these guys is the second hardest part of
the job and requires some patience and con-
tinuing attention. ['ve found that if 1 can get the
guys secured just tightly enough so that the mast
does not move when the weather is humid or
rainy, then the guys will draw up drum tight
when the weather is drier. The coux lead also
goes in through the rear window to a convenient
vperating position.

I trimmed my Long John whip to 7250 as per
the manufacturer’s directions for the first rental

n
L}
[}
. Here are some wrinkles on a different way to go mobile.
"
| 1
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car. I've found that this has worked perfectly
on all rental ears to date, large or small, with
ounly slight variations in the resonant frequency.
The same is true for the 15- and :20-meter
resonators, but the 75-meter whip varies 10 to
20 kHz between different vehicles. Therefore,
a VSWR bridge and an extra chunk of coax is a
vital item when I anticipate 75-meter operation
in different cars.

Ignition noise has been a minor problem in
rare cases. | traded one car in because of noise,
but most rental cars are new aud free of noise.
['ve found that some cuars build up noise after
woing through dust or mud. A few squirts of con-
tact cleaner in the ulternator will often clean
this up. Under marginal conditions I tind that
a set of headphones makes the difference between
copy and no copy. 1 use a lightweight puir of
stereo earphones.

If I'm traveling continuously by car and stay-
ing in different motels everv night I pack my
ac power cord and a 50-foot length of coax. This
works out very satisfactorily for short-term
and short-range portable operation, particularly
if I can park in the clear. The only real problem
is that some motels have very tight-fitting metal
doors that can really mash the coux.

When I anticipate more than three or four
days at the same location, I add the following to
my kit:

200 feet or so of
(Belden 8014).

A few feet of insulated hookup wire (solid
preferred).

200 feet or so of nylon cord, about !f inch.

Several plastic cable clamps (good insulators).

Several 3-ounce or heavier fishing weights.

VSWR bridge and two short coax chunks with
connectors.

LC antenna tuner (mine is a WRL Mini-
matcher).

I've tried a number of configurations when
portable, including dipoles, loaded-whip verticals,

“indoor” antenna wire

The deck mount is centered at the forward edge of the
trunk lid. Ground connection is made to the underside of
the lid just inside the edge. Note the coax feed running
oft to the right to reach the gear through o window.
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A guyed 2.foot mast supports the mobile antenna
on the trunk of a rented car.

and folded-monopole verticals, but the end-fed
random wire is far and away the easiest to erect
and to use. I haven't found u motel yet where I
couldn’t snake some hovkup wire outside by a
fairly direct route through u window, air condi-
tioner, or even a door. Then with my trusty
string and weights (using the David and Goliath
sling method) 1 get one or more lines over the
highest neurby tree, light standard, or part of a
building. Then it becomes u simple matter to get
a fairly long high wire strung out. I've found
that it taukes about 70 to 80 feet of wire in the
clear to get me a neur 1 to 1 SWR on 75. Im-
portant things to avoid are sharp bends, kuots,
or proximity to ground potential near the trans-
mitter end. The wire should get as high as pos-
sible before making any heunds, but then a right-
angle bend is permissible so long as it is still
relatively close to the transmitter end. The wire
should run fairly straight for half a wavelength
but a 20- to 30-degree bend at about the quarter-
wave point doesn’t seem to hurt things if a high
center suspension point is used. In fact, it may
start acting like a half of a rhombic at shorter
wavelengths!

Sometimes it's difficult to achieve a low VSWR
with the tuner. In nearly every case 1've found
that by realigning the wire near the transmitter
end so that it runs straighter and gets higher aud
in the clear more quickly, the VSWR can be
brought down within acceptable limits. The wire
is thin and can be eusily broken by hand, but
the few breaks I've had were nearly all cansed
by such menaces as garbage trucks. When it
breaks I strip the insulation (with my teeth) and
tie it back together, putting the knot on the
wire portion rather than the insulated portion.
My present wire has & or 6 of these knots in it
and has been holding together for many weeks.
Incidentally, oue of my most effective portable
antennas was a fairly low one in Fresno where
the far end of it went wcross the swimming pool
at about 10 feet elevation.

The results have been well worth the etfort
expended. As an example, a short time ago |
rented u car in Riverton, Wyoming, at 9:30 in
the morning. By 10 T was able to call in to West
Coast Amateur Radio Service control on 7255
for a radio check and was given a (35 in Southern
Culifornia with crummy band conditions. Last
year mobile in Idaho I was calling control in
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California in the early evening when a New York
station called me — [ was very happy to confirm
Twin Falls County for him. Operations on 75
meters have been equally successful sv long as 1
operate the longer distances during hours of
darkness. 1’ve never had any real problems yet
while mobile in remote areas, but twice in Idaho
potential problems came up that caused me to use
the priority double break on 7255. In both cases
I was instantly recoguized and control and relay
stations watched over me uutil I could report
that the problems were solved. Either one of
those instances were situations where, if the
problem had worsened, hours of walking or riding
would have heen required to obtain help if the
trusty old squawk box hadn’t been blaring
away on the seat beside me.

The boss just said I might be any place he-
tween New Hampshire or Wyoming in the next
few months, so I'l see you on KCARS, 7255;
MWARS, 7258; or WCARS, 7255! =

Each installation is an individual problem, although there
are similarities in all. In this case, the SB-33 is nestled
between bucket seats.

NEW BOOKS

Radio Communication Hfandbook, Published
by the Radio Society of Cireat Britain, 35
Doughty Street, London W.CL 1, 7 3¢ 10 inches,
832 pages, including index. tlard back edition
$11.95, from Comtec, Ambherst, N, I{. 03031.

The RSGDB's itadio Communication Hundhook has been
around since 193X, but it was recently rewritten cover to
cover, greatly expanded, and rejxsued as the ifourth ldition.
By any measure, it is 2 hefty book, with over 80U puges
devuted to radio theory and techniques.

The first three chapters cover radio principles and the
theory of valves (known as tubes on this side of the vcean)
and semiconductors. The chapter nn solid state covers
transistors, SCRa, tunnet and varicap diodes, but has no
mention of intergrated circuits. This section is quite read-
able, with rules or thumb and hints for builders iuterwoven
in the text, plus plenty of eircuit examples. The diagram
symbols used are not always the swine as the \merican
stundard, but the diagrums are vasily understood, anyway.

About 300 pages are devoted to transmitters and receiv-
ers for Lf, vht, and nhf. Iixtensive information is provided
on each construction project, which should help the bhe-
yinner get a project working with a minimum of ditficulty.
Drawings of metal parts and hole locatiou diagrams are
included for many items, The designs refect current prac-
tice, using both tubes and transistors. The vhf buffs will
enjoy looking over the 432-Mliz FIET converter, the 432~
MHz antenna-tnounted preamp, and the i2G6-Mtz con-
verter designs. The transistor transmitter described for the
British 70-MtHz band could ewsily he construcied for our
i-meter band. The collection of circuits and construction
preces ure the favorites that have appeared in past vears in
the RNGB's monthly publication, the Bulletin. Many of
these projects have been very popularand widely duplicated
outside this country.

The chapters on modulation systems, keving, and break-
in go over these subject areas in a wood deal of detail. The
a-m modulators shown may be dithieult to duplicate here,
as they are hased on the lKnglish VWoden modulation trans-
furmers, There is oue design that the hardy constructor
eould try, however, a 45-watt solid-state modulator which
has instructions for winding the driver und modulation
transformers yourself.

The chapter on frequency modulation that appeared
in the Third ldition has hieen replaced with a chapter on
teletype. 'm receives only passing mention, which may
indicate a trend there that is quite the opposite of what is
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happening in this country. A complete mechanicai descrip-
tion with drawings ix given on a typical British teletype
machine, the Creed Model 7. T'he RTTY receiving tech-
niques presented are (ifferent from current practice here,
s0 it will be interesting reading for the teletype enthusiast,

Over 100 pages are filled with single-sideband information,
including several major construction projects. This section
has excellent coverage on the various ssb filter systems
and the 'third method" of xideband generation. The
(!ullins spurious response charts are reprinted in this section
they can be a help when figuring heterodyning schemes.
G2DAIx patented linear awmplifier circuit, tetrodes op-
erated grid-driven at zero biay with sereen voltage de-
veloped by rectifying u portion of the drive signal, is
deseribed in detail. This circuit might be usable for those
who have drive problems with 4-1000As when they are
operated in grounded grid.

Other construction projects include G2DAR'S multiband
transmitter. and receiver, 1 transistorized ssh transceiver
covering 160 to [0 meters with VOX and cw eapabilities
built in, and a high-performance receiver by G3PDM using
no r.f, stage, single couversion, a phase-locked frequency
svithsis xystem for high osedlator stubility, and a pre-i-f
noige blanker, The schematic diagrams oi these and other
major items are on lold-out pages so that the entire dia-
wram can be shown on a single sheut.

The chapter on propagation introduces the section cov-
ering teed lines and antennas. Iniormation is given on the
isritish heacon transmissions ou the 28, I144-, and 432-
MHz bands, and new modes of communication by satellite
and moon retlection are iscussed, Several of the popular
Finglish ham antennas, such as the Bird Cage, G47U Mini-
heamn, skeleton siot amid a 1206-0M 1z purabolic reflector,
are deseribed with construction details.

Other chapters cover measurements, interference, power
supplies, nowse, und station layout.

Mobile operation has ulways been very popular in G
land, su all phases of the subject sre covered in depth,
A nuwmber of mobile transmitters and receivers arc intro-
dueed, us well as de-to-de power supplies and mobile an-
tennax. ‘Two rather ingenious little ideay shown in the mo-
hile chapter are a method of insulating a rear-view mirror
to he used ds 4 field strength meter and a halter an operator
weurs to hold his wike while driving, leaving both hands
free.

‘T'he book ix well arranged and hax a4 guod index, so it
serves well as a basic reference text. Unfortunately, no
dita is included on the popular types of British tubes and
transistors. Most ot the tubes used in the construction
projects have .S, ejquivalents available, but transistor
substitution may prove a headache for the would-be builder,
— WIKLK
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This high-voltage power supply is designed for use with linear amplifiers that are
capable of operating at legal maximum input power levels. Typically, this supply
can be used with amplifiers which use two 3-5002Z tubes, a single 4-10004 or

3-1000Z, or any tube or combination thereof which calls for 3000 volts dc at up
to 700 mA. Examples of such amplifiers can be found in The Radio Amateur's
Handbook. The supply can be operated from either 115- or 230-volt ac mains.

A Power Supply For

That Big Linear Amplifier

BY CARL SMITH,* WIETU, AND DOUG DeMAW, ** WICER

from the 115-volt line, it is recommended
that the :230-volt muins be used in the in-
terest of best regulation. The circuit breakers
shown in Fig. 1 can be eliminated if the equip-
ment is to be operated from mains which have
their own circuit breakers or fuses.
*Computer-grade” filter capacitors are used
throughout this circuit. Kach ecapacitor is bridged
by a 25,000-ohm 20-watt resistor. Each resistor
serves as a part of the bleeder string, while at the
same time functioning as a voltage equalizer for
its respective capacitor. The idling eurrent of
most linear amplifiers further bleeds the power
supply when the equipment is turned on. A panel
meter, Afy, is set to read 0 to H000 volts, and
should be observed for a zero reading before work-
ing on the power supply. The supply should be
disconnected from the mains before remoring the
protective covers from it.
Because solid-state silicon rectifiers are used in
this supply, some form of protection from tran-
sients and peak current had to be included,

THOUGH this power supply ean be operated

* Assistant Circulation Manager.
#** Assistant Technical Editor.

i
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therefore, each diode is bridged by a 0.01-uF
eapacitor and a 470,000-ohm one-half watt resis-
tor. A relay, A, and a series resistor are connected
in the primary leg of the supply to offer surge pro-
tection to the rectitier diodes while the capacitor
bank charges. The resistor, [, lowers the pri-
mary voltage to 7'y until the capacitors are nearly
charged. Then, K, energizes and shorts out Iy
to permit full primary voltage. Assembly Z; is a
Thyrector diode which limits spikes that may
appear on the primary line, thus offering tran-
sient protection to the rectifier diodes. For 230-
volt operation it is necessury to use two Thy-
rectors as shown in the alternate primary circuit
of Fig. 1.

Metering of the high-voltage output line is
necessary to comply with FCC regulations. A
0 to 500-microampere meter is used to read the
voltage directly off the 3000-volt bus. A string of
ten 1-megohm, 1-watt resistors are connected in
series between the 3000-volt line und A7y to pro-
vide the 0 to 3000 volt reading needed.! Needless
to say, the combined value of the resistors

£ Do nnt use a single 10-megohm resistor for the metering
eircuit. The number used are necessary to insure against
arc-over across the bodies of resistors.

Bottom view of one corner
of the power supply chas-
sis. The photo shows how
the relays, Thyrector, and
remote-operate plug are
mounted. Primary wiring
should be No. 12 or heav-
ier to insure against voltage
drop in that part of the
circuit,
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TO JI AND TO J2 AND
Z3 MINUS Z2 PLUS
(+ 3000V) {-3000v)
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R2
70 | STRING

TERMINALS FOR
TOTL SEoCS
SEC. PRO%. /45 DIA,
Fig. 2—Layouts for the circuit boards used at Zz through
Zs. To assure good insulating properties high-quality
glass-epoxy board should be used.
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Top view of the assembled power supply, cover removed.

The circuit breakers are mounted on an L-bracket at the

left of the chassis. Their reset buttons are accessible from

outside the shield cover. Lips are formed on the side

and tops of the front and rear panels to facilitate mount-

ing the screen cover. Alternatively, angle bracket stock
can be used in place of the lips.

stiould be us close to 10 megohms us possible ta
assure accuracy. A well calibrated ohmmeter can
bhe wsed for se lculng_ the resistors, or if an im-
pedance bridge is available it might be used to
provide better :weeurascy when selecting the
resistors.

Construction

A standard 12 X 17 X 3-inch aluminum chas-
sis is used for the foundation of this unit. The
front and back pauels of the supply are fashioned
from sheet aluminam, wud are 10 inches high
and 17 inches wide. The top and sides of the
completed power supply are enclosed by means
of a single sheet of perforated aluminum which
is held in place by No. 6 sheet-metal serews.
Casters can be mounted to the bottom cover of
the supply, if desired, to racilitate easy moving
of the unit when required.

The filter capacitors are bolted to a sheet of
glass epoxy circuit board which is 5 inches wide
and 10 inches long. The pattern of the copper
foil is given in Fig. 2. ‘The capucitors are held in
place on the bourd by meaus of their terminal
screws. The diode board, also shown in Fig. 2,
is attached to the eapacitor board by means of
three [-inch steatite insulators. The circuit-board
“sandwich’ is then supported from the wulls of
the cabinet by three aluminum [~brackets isee
photo). The tops of the filter eapacitors rest on
« sheet of 14-inch thick Plexiglas which is bolted
to the main chassis, thus providing insulation
hetween the chassis and the aluminum cases of
the capacitors.
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Fig. 1—Schematic diagram of the 3000-volt power supply. Capacitors used in assemblies Z3 and Z3 are 1000-volt
disk ceramic. The resistors in the two assemblies are //2-watt composition. Polarized capacitors are electrolytic.

Ci—Cs, incl.—0.01-uf disk.

Cy—Cy, incl.—240-uf, 450-V electrolytic (Mallory CG241-
T450D1).

CB;-CB2—10-A circuit breaker {(Wood Electric 125-210-
101 or equiv.).

CR\—CRs, incl.—Silicon rectifier diode 1000 PRV, 2A,
or greater,

li—115-volt ac neon panel lamp.

Ji, J:—High-voltage chassis connector (James Millen
37001).

Ki—Dpst 115-volt ac relay, 25-A contacts (Potter)
Brumfield PR11AY suitable. Two terminals unused.-

K:—Dpst 115-volt ac relay, both sections in parallel
(Guardian 200-2 with 200-115A field coil).
Contacts rated at 8 A.

The ten series resistors for the metering eireuit,
are mounted on a piece of perforated board and
bolted to the back side of the meter case as
shown in the photo. In this moiel, Teflon-
insulated hookup wire connects the metering
resistors to the 3000-volt. bus. The center con-
ductor and its polyethylene covering from u piece
of RG-11/U (shield braid and onter vinyl jacket
removed) cat be substituted for the Teflon lead.
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M;—0-500-uA panel meter (Simpson 1227 suitable).

Ry, R:—For text reference.

Rz, R7, incl.—470,000-0hm, V2-watt resistor.

Rs, Ri1, incl.—25,000-0hm, 20-watt resistor.

Ti—Dual 115-V primary, 1100-V secondary, 600 VA
(Berkshire BTC-6181. Berkshire Transformer
Corp., Kent, Conn.).

Z, —Thyrector-diode assembly (G.E. No. 20SP4B4).

Zs, Is, incl.—See drawings in this figure and in Fig. 2.

In Conclusion

This power supply has seen dailv use during
the past year at W1ETU, and no repairs have
heen necessary. If constructed as shown, there
should be no corona buildup and discharge in
the high-voltage section of the supply, even in
humnid regions of the USA.

A 10-0ohm resistor is connected between the
hottom resistor of the bleerder string and chassis
ground. This provides a metering point for
reading the amplifier plate current. An external
voltmeter reads the voltage drop ucross the
10-ohm resistor to determine the current drawn.
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Fig. 1-—Reversible array of two folded
%-wave "'inverted-V" elements driven 90
degrees out of phase. Dimensions shown
are for a frequency of 7250 kHz. Al-
though designed primarily for the 7-MHz,
band, the antenna has been used success-
fully as a nondirectional on other bands.
The antenna tuner indicated by dashed
lines is required only if a different element
spacing is used, or for multiband operation.
Impedance levels are discussed in the text.
C1—250-pF variable capacitor, minimum

plate spacing approx. 0.05 inch,
L1, Lz—15 turns No. 8 aluminum or copper
wire, 2Y2-inch inside diameter, turns spaced
diameter of wire. Alternative: 18 turns
No. 14, 2-inch diameter, 8 turns per inch

XMTR.

The Band Divides

array made up of two inverted-vee, three-

quarter-wave folded dipoles, spaced 20 to
25 feet apart, and fed 90 degrees out of phase
through a phase-shift network. The design is an
adaptation of a simple unidirectional beam nusing
half-wave clements and a phasing line that has
been described in The ARIRL Antenna Book
for over twenty years.! Only the details have been
changed to take advantage of available material,
more efficient, radiators, und the incorporation
of an adjustable phasing network that assures
maximum performance and when adjusted
properly is cupuble of a front-to-hack ratio of
25 dB or better.

rFHE Band Divider beam (Fig. 1) is a phased

* 60 Taos Road, Altadena, Caif. Y1001.
#% 8221 Captain Hawkins Court, Annandale, Va. 22003,

Simple Phased Array for 7 MIIz

The three-quarter-wave dipole differs from
the couventional half-wave dipole in that the
return center is open, as shown in Fig. 2, the
wire not forming a closed loop. This type of
radiator was used in a compact Lazy H antenna
described by Kraus many years ago.? The three-
quarter-wave folded dipole has u feed-point
impedance of 450 ohms, and shows a slight gain
over a half-wave dipole. Fig. 2 shows the instan-
taneous current directions, the current distribu-
tion on the individual conductors, and the total
current distribution.? Becnuse of its mode of
operation and the inherent loading etfect. of the
folded configuration, the radiator i3 phvumllv

VARKRL Antenne Book, 11th edition, p. .513

i fadio, Ontober 1939,

31 raus, Antennox, p. 417, McGraw-1{ill Book C'ompany,
New Yurk, N. Y. 10036.

Although designed as a unidirectional array for the 7-MHz band, this antenna
has been found to work well as a nondirectional antenna for other high-frequen-
cy bands. An assetin 40-meter operation ig its ability to knock down the strength
of interfering signals that so often hamper effective DX work on this band.
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Fig. 3—Suggested method of fastening element centers to a rope ''boom.” The rope is threaded through the

hole in the wood block. A knot tied in the rope on each side of the block holds the block in place. The end of

the 300-ohm Twin Lead is taped to the rope. There is a separation of about 12 inches between the ends of the
wire on the open side of the folded dipole (the side opposite the feed point).

Beam Antenna

BY WILLIAM E. ZAVICK,* W6TYG AND
RAY HOFFMAN,** W4TDI

shorter than three-quarters wuavelength. The
length in feet ix equal to

655
F(MIlz)

‘The use of a phase-shift network in place of
the delay line commonly employed in this type of
array permits adjustment of the phasing to obtain
maximum strength from a desired signal (co-
existent. with maximum transmitted signal), or
to obtain maximum rejection of an nundesired
signal. A change of 180 degrees in directivity
may be obtained by switching the transmitter
line from one side of the phasing network to the
other. “I'ransmission is in the direction of the
antenna element, being fed through the network.
With the connections shown in Fig. [, transmis-
sion is in the direction of the arrow.

Matching System

As mentioned earlier, the feed-point impedance
of a three-quarter-wave dipole is 150 ohms.

However, when two such elements are used in an
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array, mutual impedance and coupling cause the
feed-point impedance to vary with the element
spacing. When the spacing is 23 feet, and the
elements properly phased, this impedance will
be on the order bf 200 ohms.

In Fig. 1, the two feed lines ure made of foam-
insulated 300-nhm TV line. Since the lines are cut
to a length of an electrical half wavelength (or
a multiple thereof), the antenna impedance (200
ohms) is repeated at the inpui end of each line.

By the proper selection of L€ ratio, the phas-
ing network will have the electrical characteristics
of a 200-ohm 90-degree delay line, so its insertion
in one line or the other does not change the
impedance level.

Paralleling the two lines results in an input
impedance of 100 ohms at point I4-or point F in
Fig. 1. A quarter-wave section of 72-ohm coaxial
line is then-used as a matching transformer to
bring the impedance down to 50 ohms. The
matching section ¢an be fed directly by the
transmitter, or any required length of 50-ohm
line can be added to reach the transmitter.
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Fig. 2—Current flow and distribution on a %-wave
folded dipole.!

If space limitations, or interfering trees or other
objects, make an element spacing of 23 feet
unfeasible, the network will provide the required
phase shift for other spacings from a minimum
of 15 feet to a maximum of 34 feet. However, an
element spacing other than 23 feet will alter the
feed-point impedance of the elements. As a
result, the impedance at points K and F wil
no longer be 100 ohms. In such a case, an antenna
tuner can be used between the direction-changing
relay and a 50-ohm line to obtain a 50-ohm termi-
nation for the transmitter.

Construction

Construction of the antenna is guite simple,
and the job should be easily done in a weekend.
Two 100-foot rolls of 450-ohm open-wire (fret)
line, about 115 feet (or some multiple of this
length) of 300-ohm Twin-Lead, and necessary
insulators and rope as required, should be assem-
bled. For greater strength, the 450-ohm line can
be replaced by a pair of No. 14 or No. 16 wires
spaced 2 to 8 inches (not critical), using light-
weight insulating spacers.

For 7250 kHz, each dipole is made up of two
45-foot sections of 450-ohm line, as indicated in
Fig. 1. Fig. 3 suggests a method of supporting
the element feed points from a rope *‘boom.” The
free ends of the dipoles should be brought to
supports that will keep the elements parallel,
and the included angles at the center not less
than 90 degrees. (Horizontal elements are prefer-
able if adequate supports are available.) As the
angle at the center increases, the resonant
frequency will also increase.

After the antenna has been pulled up into the
air, each side of the array should be checked for
resonance, using a noise bridge or grid-dip meter
at the input end of one 300-ohm line, while the
input of the other 300-ohm line is shorted.
If the feed lines are made initially a few feet
too long, they may be tuned by cutting off short
pieces until the resonant point is at. the desired
frequency (7250 kHz for the 7-MHz phone
band). This assures good electrical balance, and
compensates for slight differences in clement
length and V angle.
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After counecting the feed lines to the phasing
network, the elements should be checked for
phasing. The coax line to the antenna tuner or
transmitter should be disconnected at the relay
or change-over switch. Two adjacent dipole ends
(Aand B, or Cand D in Fig. 1) should be lowered
temporarily to a point where an ohmmeter can be
connected between them. If the phasing is correct,
the vhmmeter should show continuity. If an open
circuit is indicated, one of the feed-line connec-
tions should be transposed at the network. This
shift should result in an indication of continuity.

Adjustment

The phasing adjustment can be made on a
signal from a station known to be in line with the
“boom” and at least 800 miles distant. Switch
the antenua to the direction of the station, and
adjust the coil shorting taps equally, a turn at
a time, adjusting the capacitor for maximum
signal at each setting, until the best tap position
is found. Switching the autenna to the opposite
direction should cause a noticeable drop in signal
strength. If further adjustment of the network
results in an improvement in the rejection, com-
pare this new setting with the first vne, and
choose a compromise setting. (f course, either
of the first two settings may be used, if one has
a preference between maximum forward gain and
maximum rejection at the rear. Usually, the two
settings will be essentially the saume. tlowever,
it may quite often be found, after the taps have
been set, that adjustment of the capacitor alone
on a particular interfering signal may increase
the rejection.

Although height is a factor when using this
antenna, as it is with all antennas, good results
should be obtained with the ceuter as low as
35 feet, and the ends close to ground. 'Two of
these antennas have been in use by the authors
for some time. The one at W6TYG is up less
than 40 feet, while the one at WATDI is 65 feet
at the center, and 45 feet at the ends. Both
have performed remarkably well, in respect to
reduction in QRM as well as improvement in
signal strength in the desired direction. During
the winter season, several cross-country contacts
were made during daylight hours.

Other Bands

Although the antenna is designed specifically
for use in the 7-MHz band, curiosity led to trial
on other bands, at W4TDI, with the results
tabulated below. The s.w.r. values mentioned
refer to the quarter-wave coax matching section.
A T network was used between this matching
section and the transmitter to arrive at a 50-ohm
load for the latter.

75 Meters: SWR about 4 to 1 over the range
of 3800 to 3850 kHz. Tuning very critical,
requiring readjustment of the T network for
changes as small as 10 kllz. The antenna ex-
hibited a small front/back ratio. Several West
Coast stations were contacted. Later on, the
phase-shift network was removed, the conductors

(Continued on page 73)
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To dcqumnt you with the technical festures of current amateur gecsr

Drake L-4B Linear Amplifier

HE R. L. Drake Company is now marketing a

new linear amplifier, the I-4B, which is an
improved version of their [~4. The improve-
ments include the use of different tubes that
provide a total of 200 more watts of plate dis-
sipation, a built-in directional wattmeter, and
a vernier drive for the plate tuning control. The
L-4B, which is capable of 2000 watts PEP input
on ssb and 1000 watts input on a-m, ew and
RTTY, is designed to be used with the Drake
TR-3 and TR-4 transceivers and the T-4, 1-4X
and T-4XB transmitters, and the amplifier
matches this equipment in appearance. However,
any sideband exciter that will provide 100 watts
PEP output can be used to drive the 1.-4B to
full input on ssh, and any a-m, ¢w or RTTY rig
that will furnish 75 watts output can be em-
ployed to drive the L~4B to full input in these
modes. Although the L-iB, as supplied, covers
the ham bands from 80 through U meters, the
amplifier will operate on any frequency in the
3.5- to 30-MIz range if the appropriate internal
adjustment has been made to the proper input
circuit in the amplifier. This means that the
amplifier ean be used for MARS operation, for
example.

Bottom view of the L-4B. The tuned input circuits are at the

upper left, and the amplifier-tube sockets and bifilar-

wound filament choke are at the [ower left. In the center

compartment are the loading capacitor, the send-receive

relay, and several of the components of the directional

wattmeter. The bottom of the 3-500Z filament transformer
can be seen at the lower right.
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Amplification in the I-4B is accomplished by
two 3-700Z zero-bias triodes connected in
parallel and operated in Class B grounded-grid.
Because these two tubes have a total plate-dis-
sipation rating of 1000 watts, they have a much
greater capacity for surviving operator wsbuse
than the tubes in a sweep-tube linear amplifier,
where tube life usually depends on the operator’s
strict observance of & specified duty cyele and
tune-up procedure. The 3-H007s are cooled by
a 1550-rpm squirrel-cage blower that is quieter
than any blower we have ever seen in o piece of
radio apparatus.

Five buand-switched broadly-tuned - pi  uet-
works, one for each band, are used to feed drive
to the cathodes of the amplifier tubes. These
cireuits transform the cathode impedance o
50 ohms, minimize drive requirements and
reduce intermodulation «distortion. A bifilar-
wound rf choke in the filament leads keeps the
cathodes above ground for rf.

The use of a tuned input circuit is not the only
means taken by Drake to decrease intermodula-
tion products. Negative feedback is provided by
arounding each grid with a smaller-than-normaul
bypass capacitance. With a total of 600 pF
between each grid and ground, the grids are
about 80 ohms above ground on 3.5 MHz and
9 ohms above ground at 30 MIHz. Rf chokes in
the grid leads provide the necessary de paths to
ground.

To reduce the chances for vhi oscillations to
develop, parasitic suppressors are included in
the plate leads. The output circuit, a pi network,
is designed for non-reactive loads between 25 and
100 ohms. As shown in the top-view photograph,
the pi inductor consists of a large air-wound coil
and a coil wound on a heavy ceramic form. The
total inductance of both coils is used on R0 meters,
all of the air-wound ecoil and a portion of the
other inductor are used on 40, the total in-
duectance of the air-wonnd coil alone is used on
20, and portions of the air-wound coil are used on
15 and 10. A 1750-pF, four-section variable and
a 700-pF fixed capacitor provide a maximum
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e T v e
Top view of the amplifier. The filament transformer is at
the lower left and the output circuit components are at
the upper left. A rectangular aluminum cover at the upper
right shields the unit's two meters.

loading eapucitance of aboat 2450 pF ou %0
meters. The band switeh reduces this maximum
to approximately 1750 pF on 40 meters, 1310 pF
on 20, 875 pk oon 15, and 435 pF on 10, An of
choke across the loading capacitor prevents
high voltage from appearing on the feel line if
a short ocewrs in either of the plate coupling
capacttors.

To prevent modulation peuks from driving the
amplifier out of the linear region, an ale cireuit
is included in the [~4B. A sumple of if is tuken
from a cupacitive voltage divider in the cathode
circuit of the amplifier tubes und fed to a reverse-
biased diode. When the level of rf ut the diode
is greater than the bias volfage, the diode con-
ducts, thereby providing n negaiive control
voltage for reducing the gain of the exciter. The
connection to the exciter is made via a phono jack
on the rear of the 1-4B. A potentiometer is
provided on the front panel so that the bias level

Back view of the L-4PS power supply with the cover
partially removed. Ventilation holes in the top and bottom
of the chassis and the perforated cover help to cool off
the unit by permitting air to freely flow around the
’ power-supply components.
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of the diode can be set for proper control of the
guin of the particulur exciter used with the
amplifier.

Switching from recelve to transmit in the L-4B
is accomplished by using exciter relay contacts
to ground one side of the eoil of a three-pole,
two-position reluy. A connector for this arrange-
ment ix loeated on the reur panel of the L-4B.
During receive the vutput circuit of the exciter
is conuected to the antenna, and +120 volts
of bias is applied to the cathodes of the amplifier
tubes. By cutting off the 3-500Zs during receiving
periods, this bias eliminates diode noise and heat-
producing idling current. During transmit the
output of the exciter is fed to the input circuit of
the wmplifier, the output of the amplitier is fed
the untenna, and cutoff bias is removed from the
cathodes of the finul amplifier tubes. A front-
panel-mounted relay switch is incorporated in
the L-4B so that the user can adjust his exciter
or make contucts with it without disconnecting
the rig from the wmplifier.

‘T'wo front-panel meters are inecluded in the
L-4B. One meter provides the operator with a
- to l-umpere range for measuring plate current.
The second meter, in conjunction with a five-
position switch, allows the operator to monitor
plate voltage, grid current, forward power und
reflected power. The three power positions of
the switch offer ranges of 0 to 3000 watts forward
power, U to 300 watts forward power, and 0 to |
300 watts retlected power. Circuitry of the direc-
tional wattmeter is similar to that described by
Bruene! several years ago in QST. Since the 1f |
portion of the wattmeter is always in the line,
the wattmeter can be used to tune up the exciter
independently of the amplifier.

To prevent excessive voltage drop in the fila~ °
ment line, the filament transformer for the
$-500%s is included in the wmnplifier cabinet. The
rest of the power supply, except for the circuit
used to supply the coil voltage for the send-
receive relay, is contained in a separate package, ~
the L-4P3S. By not housiug the 32-pound ampli- :
tier and its 43-pound power supply in the sume °
package, Drake has taken away sume of the
business from doctors who =pecialize in mending
hams who develop hernias.

The high-voltage power supply employs a
single husky plate transtormer in a voltage-
doubling cireuit. Voltage rectification is handled
by fourteen 600-PIV, l-ampere, controlled-
avalanche semiconductor diodes that do mnot
require supplementary components for transient-
voltage protection. Hight 200-uF electrolytics
connected in series provide an effective vutput
eapacitance of 25 ul. The +120 volts of bias
required to cut off the amplifier tubes is obtained
from a tup on a resistive voltage divider across
the output. Depending on whether all or half
of the center-tupped primary is used, the un-
loaded high-voltage output of the supply is
either 1900 or 2600 volts. A switch on the front

! Bruene, ** An Inside Picture of Directional Wattmeters,”
QST, April, 1959,
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panel of the amplifier establishes which voltage
is applied to the plates of the 3-500Zs. The lower
voltage is used for tune-up, cw and RTTY, and
the higher voltage is used for a~-m and ssb.

The filament transformer in the amplifier and
the plate transformer in the power supply are
designed so that a line voltage of either 230 or 115
volts can be used by making appropriate jumper
connections to the transformer primaries.: A
6-foot 3-conductor line cord and a 5-foot inter-
connecting power cable permit the amplifier
to be conveniently located away from the power
supply.

As can be seen from a look at the photographs,
both the amplifier and the power supply are
well-constructed mechanically and electrically.
Large heat-dissipating plate caps, and parasitic
chokes employing heavy metal straps, help to
carry heat away from the tubes. Metal straps
are also used to provide low-loss connections
to the tube filaments. The output inductors
appear to be of sufficient size to stand continuous
use without any noticeable deterioration (there
aren’t any plastic forms to melt). Large knobs
on the band switch and the plate tuning and
loading controls, in addition to a 414:1 vernier
drive on the plate tuning control, make it a
pleasure to tune the amplifier.

Safety has not been forgotten in the L-4B or
its power supply. Indicator lamps on the front
panel of the amplifier tell when the power supply
is operating and when the high voltage is set at
2600 volts. Two circuit breakers in the power
supply protect the equipment from overloads,
and ‘a small resistor in the high-voltage line
protects the diodes in the power supply from
short crcuits. The cover of the amplifier is so
fashionied that it cannot be removed without dis-
connecting the main power supply cable from
the amplifier. Once the cover is removed, the
interlock shown in Fig. 1 comes into play. When
the cover is in place, two metal contacts asso
ciated with the plate current meter are kept apart
by the bottom end of a phenolic rod, and a

TOP COVER

-I _METAL WASHER
& CLAMPED TO SHAFT

“"METAL BRACKET

le—-PHENOLIC
REAR — SHAFT

PANEL
HIGH=-VOLTAGE
/LEAD

MILLEN 4

HIGH-VOLTAGE ,~METAL BRACKET

CONNECTOR——{"] ¢ werae wasnen
3 CLAMPED TO SHAFT
~GROUNDED SPRING
== CHASSIS
PR L] “WIRE TO
A" > NEGATIVE SIDE
- = OF PLATE CURRENT
GROUNDED / wemac>  OF PLd
TO CHASSIS /  CoNTacT

&BRASS
CONTACT

Fig. 1—A sketch of the interlock used in the L4-B. See the
text for details.
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Drake L-4B Linear Amplifier

Height: 77 inches.
Width: 1315/ ¢ inches.
Depth: 145/ ¢ inches.
Weight: 32 pounds.

L-4PS Power Supply
Height: 773 inches.
Width: 63/ inches.
Depth: 11 inches.
Weight: 43 pounds.

Power Requirements: 230 volts ac, 15
amperes or 115 volts ac, 30 amperes.

Price class: $750 including power supply.

Manufacturer: R. L. Drake Company,
540 Richard Street, Miamisburg, Ohio
45342.

grounded metal spring is kept away from a metal
lug on the high-voltage connector by a washer
clamped to the rod. When the cover is removed,
the spring shorts the high-voltage lead to ground,
and the two metal contacts close, thereby pro-
tecting the plate current meter by shunting any
power supply current around it.

Operation of the L-4B is easy. On cw and
RTTY it is only necessary to adjust the ampli-
fier plate tuning and loading capacitors and the
exciter drive until maximum output is obtained
for 1000 watts input. If the line voltage is either
nominal value (230 or 115 volts), the plate voltage
will drop from 1900 volts at no load to about
1760 volts at a full load of about 565 mA. For
ssb operation the amplifier is initially tuned at
the lower plate voltage by adjusting the amplifier
plate tuning and loading capacitors and the
exciter drive until maximum output is obtained
for an input of 1000 watts and a grid current of
220 mA. Then the high voltage is switched to the
2600-volt position, the amplifier tuning is left
as is, and the exciter is adjusted until voice
peaks kick the amplifier plate current meter to
no more than about 400 mA. At full load the
ssb plate voltage will drop to about 2400 volts,
if the line voltage is either nominal value.

The. I.-4B instruction manual contains the
amplifier specifications, installation instructions,
the tuning procedure, operation details, a theory
section, service data, alignment instructions,
and large schematics of the amplifier and power
supply. An SWR calculator, in the form of a
nomogram on a 3 by 54-inch plastic card, is
included with the manual. This permits the
user of the L-4B to calculate the SWR of the
feed line by referring to the forward and re-
flected power readings of the amplifier watt-
meter.

Tests of an 1L-4B in the ARRL lab showed
that the amplifier easily met all the manufac-
turer’s specifications with one exception: No
matter how we tuned the amplifier, the second
harmonic was never attenuated from the funda-

(Continued on page 656)
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For the Experimente

DIRECTION FINDER

THE modified globe shown in Fig. 1 provides a
convenient means for idetermining which
direction to point a beam so that a healthy signal
may be dumped into a distant location. Although
the globe is small enough to fit on the operating
table, it is sufficiently large to be easily used by
a man who needs to wear bifocals. With some
help from the junk box, the direction finder can
be built for less than two dollars.

Fig. 1—W2LOF's homemade direction finder.

Obtain a seven-inch globe — mine cost only
$1.79 — from a stationery store. Drill through
your QTH on the globe a hole large enough to
pass the head of a 6-32 screw and the shank of a
screw-holding screwdriver. Using the longitude
and latitude scales on the globe, locate the anti-
pode of your QTH and drill at this point a hole
large enough to pass a 6-32 screw. Obtain the
cover of & circular metal container, such as the
one used to house ‘““Scotch’ electrical tape, and
drill through its center a hole for a 6-32 screw.
Cut a piece of white paper so that its width equals
the height of the cover, and its length equals the
circumference -of the cover. Divide the paper
into 36 equal spaces and mark the spaces in
10-degree increments from zero to 360 degrees.
Then, turn down the open end of the cover and
glue the calibrated scale to the circumference.
Referring to Fig. 2, thread a 6-32 screw, 114
inches or longer, through the QTH hole and into
the opposite hole. Over the screw place a shake-
proof washer, the calibrated cover, another
shakeproof washer, a 6-32 nut, a !4-inch spacer,
and a lurge Hat washer.

Next, for the base obtain or assemble a plastic
or wooden structure of sufficient size to support
the globe -— I used a plastic base from a calenda*
— and drill through its center a hole for a 6-32
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screw. Then, using a large flat washer and two
6-32 nuts, attach the globe-and-scale assembly
to the base. Bend a large diameter wire to a
slightly larger radius than the globe and, as shown
in the photograph, anchor one end of the wire to
the base. Plug a rubber grommet into the QTIH
hole and insert the other end of the wire into it.

It’s easy to calibrate the device. First, turn
the globe so that the North Pole is under the
wire. Then, while holding the globe in this
position, rotate the culibrated cover until the
zero-degree culibration mark is also under the
wire. Finally, tighten the nut nearest the globe
so that the globe and cover are securely attached
to each other.

To use the direction finder, locate on the globe
the spot you wish to contact, place this location
under the wire, read the degree indication under
the wire, and turn your beam to this setting, -~
David M. Ruggles, W2LOF

TOWER SAFETY

IF you are using polyethylene rope to raise
and lower your tilt-over tower, make sure
that the rope has not deteriorated to an unsafe
state. A change in the color of the material and
a fuzziness indicate that the fibers have started
to break down.

I had my tower installed for three years
when the polyethylene rope broke while the
tower was in the down position with the antenna
about nine feet above the ground. It cost me one
broken element and a new rope (steel with a
plastic coating). I feel lucky that the rope did
not break while I was lowering the tower, —
Ed Whyatt, WSEOB

\

\ GLOBE
e
‘ SCALE CALIBRATED IN DEGREES I !T%YUET';NAY'I_;SHEI

* v
CIRCULAR/
METAL COVER
(OPEN-END DOWN)

a—~ SPACER
4——LARGE FLAT WASHER

BASE

LARGE FLAT

WASHER NUTS

6-32 SCREW

Fig. 2—~Details of the assembly of the modified globe to a
calibrated scale, and a base.
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REPLACEMENT FOR SELF-
TAPPING SCREWS

N self-tapping screws are used to hold in
place a chassis cover that is frequently
removed, the holes eventually become enlarged,
thus making it impossible to tighten the screws.
Here is one solution to the problem: At each
point where u fastener is to he located, drill
through the chassis a hole whose diameter is
somewhat smaller than that of a 6-32 machine
screw. Thread the holes by turning a 6-32
machine screw in each hole or by using a 6-32 tap.
Next, being careful not to strip the newly-formed
threads, insert and firmly tighten a screw in each
hole. Then, as shown in Fig. 3, set the cover over
the machine screws and secure it with 6-32 nuts.
~= From WONFO's OVS report

NUT——

6=32X1/4"
SCREW

CHASSISX

Fig. 3—W9NFO's method of attaching a cover plate to a
chassis. Each machine screw is held in place by a threaded
hole in the chassis lip.

ANTENNA RAISING

S.EVERAL articles have appeared describing
»J methods of putting a line for an antenna
support over a tall tree. Archery is a favorite
method, and one ham described a king-sized
slingshot that he used.

When a task must be performed, I believe it
is best to use available skills and equipment.
I'm not an archer and my skill at shooting with
a slingshot has decayed over the years. However,
I am a tennis player, although not a good one.

A length of cord, a tennis ball and a racket
can be used to put a length of line over a tree
that is up to forty feet high. Do not puncture
the ball to fasten the cord; instead, make two
wraps at right angles to one another and tightly
tie the cord. Using a force similar to that used
on the first serve against a weak opponent, hit
the ball with an underhand stroke similar to
that used for a lob. I put my line over a tall
tree on the third try. — K. W. Jones, KH6AD

HEATH HP-13

I had trouble with the 30-ampere circuit breaker
in my Heath HP-13 when using this de
supply to operate a Heath HW-22 transceiver
in my car. Regardless of whether I was receiving
or transmitting, the circuit breaker frequently
opened. Having to wait 25 seconds for the
circuit breaker to close after each opening was
frustrating and led to lost contacts.

On page 11 of the HP-13 instruction manual,
the builder is directed to place a connecting
lug (for the 30-ampere circuit breaker) between
a No. 10 flat fiber washer and a 10-32 nut.
This had been done in my unit. However, on
close inspection one could see that the lug had
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burned the fiber washer and left its imprint.
Apparently, poor or insufficient contact at the
joint caused excessive heat which in turn caused
the circuit breaker to open.

By simply adding another washer and a 10-32
nut and by placing the lug between the two
nuts, I now have sufficient metal to avoid over-
heating the eircuit breaker at this junction.
Once again I can roll along at 65 mph and make
hour-long contacts without the circuit breaker
acting up. — The Rev. Charles T. Pohle, WIAIE

CAPACITOR SAFETY

I incorporated the best features of several QST
articles in the design and construction of a
high-voltage power supply for a kilowatt linear
amplifier. However, because of some experience
with the mechanical damage that can be caused
by the failure of an electrolytic capacitor, I was
alert to a safety construction detail, which
hasn’t always been taken advantage of in QST
concerning the installation of computer-grade
electrolytic capacitors.

Because the present generation of computer-
grade capacitors can pack a large amount of
energy in a small space, capacitor manufacturers
have gone to the expense of including in their
products safety vents to reduce the possibility
of an explosion in the event of capacitor failure.
However, in certain QST arlicles, the builders
defeated the purpose of the capacitor safety
plugs by covering the individual computer-grade
capacitors with a sheet of plastic (Plexiglas).

For safety, either leave uncovered the top of
each computer-grade capacitor or, as is shown
in Fig. 4, cover the capacitors with a sheet of
plastic that has vent holes drilled above the
capacitor safety vents. I feel that the practice
of covering an electrolytic capacitor with sheet
plastic that doesn't have relief holes is like
blocking the safety valve of a boiler. — Philip
C. Shera, WWB2ZQH

Fig. 4—A view of WB2ZQH's partially constructed power
supply illustrating the practice of providing relief holes
for the safety vents of computer-grade capacitors,
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DUAL CONTROL REQUIRED FOR
DUAL MONIMATCH METER INDICATOR

Technical Editor, QST:

For thirteen years I have followed the develop-
ment of the Monimatch, since it appeared in Octo-
ber 1956 QST. I found the Mark II indispensable
in over ten years of mobile use.

For my home station I have used the Mark I, II,
III, and now the Varimatcher described in May 1966
QST. On this model 1 included two meters, for
reading forward and reflected power at the same
time. One small problem developed. No dual control
was available for the sensitivity adjustment, so I
decided it was not necessary in the first place. Hav-
ing used Monimatches for over twelve vears, I could
tell that this one, after completion, was not working
as it should, compared to vther models (I have seven
of them). The reflected readings were low. It was
some time before I concluded that a singie control
would not work properly with two ieters.

Reference the article in ()ctober 1969 QS7',! it
seems the single control, Rz in Fig. 2A of that article,
will not work, either. When A1 is at or near full scale
while checking SWR, there is a voltage at the top of
I3 which must be overcome before 43 can move up-
scale. Af; is prevented from reading the correct re-
flected power. A dual control that tracks reasonably
accurately will eliminate this error, allowing each
meter to read its own voltage without interference
from the other.?

Now, with a dual control in my Varimatcher, I
find a two-meter indicator a great help in tuning my
TR-4. — Russell McCabe, W6GIP, 1180 Rancho Dr.,
Napa, Calif. 94658.

W
i

CRYSTAL-CONTROLLED FREQUENCIES
BY HETERODYNING

Technical Editor, QST:

‘The heterodyne principle has been used to help
obtain accurate low or medium frequencies for mea-
surements or for checking the accuracy of variable
frequency oscillators. (ur box of surplus high-
frequency crystals is often searched to find a com-
bination of two crystals which, while oscillating and
properly coupled, will provide the desired sum or
difference frequency.

Recently, the need for a 250-kHz signal was met
by operating one transistor oscillator with a surplus
ervstal at 8650 kHz and another transistor oscillator
with a crystal at 8400 kHz. Of course, another pair
at 6100 and 5850 kliz, respectively, coupled to the
circuit under measurement, could be used. Use of
this ““dodge "’ is particularly helpful where it is diffi-
cult to obtain crystals of the required frequency
from dealers’ shelves. — Stacy W. Norman, W4SN,
1656 Brandywine Dr., Charlotteswille, Va. 22901.

t McCoy, ‘“An Etched-Cireuit Monimatch For (Checking
Your Antenna System,’ QST, October, 1969.

2 Kditor's note: Mr. McCabe's analysis is correct,; the dual
control was erroneously omitted from the schematic in the
earlier article. A suitable control for that circuit is a Mallory
CC12531 or equiv.
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TRIBAND DELTA-LOOP BEAM
Technical Editor, QST:

Recently I built a triband delta-loop baam, which
has undergone almost two months of successtul tests.
The basic ideas for this antenna came from the
pages of QST, and I feel that [ should, therefore,
share its success with you. Iig. 1 contains construc-
tional details.

Basically, this antenna is the 15-meter delta loop
described by WIICP in @ST for January 1969,3 but
I have added tuning traps at the top corners in ac-
cord with the principles enunciated by VK2AOU
in March 1969 QST.¢

‘The antenna is fed by one transmission line
through three gamma matches, and the SWR is
less than 1.8 across the entire 20-, 15-, and 10-meter
bands. SWRs at resonances are 1.2 at 14.25 M1z,
1.4 at 21.3 MHz, and 1.2 at 28.6 MHz. The boom
is 33 feet above ground.

Reports have been excellent on all bands, with
front-to-back and front-to-side ratios very good on
10 and 15 meters. The retector tuning on 20 meters
is not quite perfect, and the front-to-back ratio on
this band is not as good as it could be. However,
WB6IKU, with whom 1 have weekly schedules, re-
ports that the 20-meter signal is much improved over
that with the replaced 3-element minibeam used as
an end-fire array. Also, I have worked through sey-
eral severe pile-ups ou 20 meters, which I am quite
sure could not have been done with the minibeam
and my 160 “ barefoot'' watts.

‘This antenna has withstood several severe storms
and partially passed the test of tornado-like winds
of 90 to 110 mph. (Half of each loop was lost, but
the other halves stayed up, and the boum-to-mast
bracket remained unbent. This bracket consists of
three Lg-inch steel plates in parallel.)

I intend to replace the l-inch part of the loops
with heavier-walled tubing before winter, as the
present material is salvaged from the booms of
I'V antennas, and this is what broke in the high
wind. I will also retune the reflector trap for 20
meters’ at that time.-— [Eobert K. (ifrossmann,
WAPUDJ, Artas, S. Dak. 574283, i

SIX-METER DELTA-LOOP BEAM
WORKS DX

T'wchnical Editor, QST:

After obtaining my Technician-Class ticket in
February, 1968, [ was most anxious to go on the air,
but with an XYL that just doesn’t understand what
I see in ham radio, it was not an easy task.

Kinally I picked up an IHA-460 transceiver. Next
problem: antenna! After buying the transceiver, the
XYL couldn’'t understand why it didn't come
equipped with an antenna for **all that money.” So,
rather than start a war, 1 decided to build my own
antenna . . . would you believe un end-fire array
on six meters? It worked, but it left a lot to be
desired. I used it for about four months, but during
the first band opening of the year 1 tried to work
DX with no go! When I heard mobile stations with
five watts into halo antennas working DX, I drew
the line. I was going to have a good antenna, or else!

I dug out my old @STs and the 1968 Handbook
and started doing some figuring. Then I ran across
the January 1969 issue of @ST7T, and the delta loop

3'McCoy, ““The Delta Loop Beam On 15, QS7, January,
1960, 5

4 Ruckert, “A Triband One-Loop (‘ubical Quad Ele-
ment, '’ QST, March, 1969, Also sece Technical Correspon-
dence, ' More on the Triband One-Loop Quad Element,"’
QST, May, 1969.
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TRAP DETAIL

struck my fancy.5>¢ Using the frequency figures in
the article, I came up with what I thought were
pretty good figures for a 3-element delta loop for
six meters. (When an article was printed later, I
found each of my dimensions to be nearly identical
— within one inch of the published figures in all
cases.”)
‘ I went down to the hardware store and bought
| all the supplies I needed for under $10.00 and my
project got underway. Ten hours later I came up
with a pretty impressive looking 3-element delta-
loop antenna for six meters. Kven the XYL was
| impressed! Although the thing doesn’t look very
, sturdy, it has already been through lightning storms
f with winds up to 60 mph with no damage. As for
f performance, I can say that I now work DX (I have
' St. Louis, Mo., confirmed). My antenna is only
eight feet off the ground because I'm still 'experi-
menting with it, and it has large oak trees all around
and a 4160-V power line almost directly over it.
| I still get S-9 reports from Moline, Ill. So time
and money for a delta-loop antenna can't be beat. —
Allyn R. Kinnamon, WA3JJG, 1001 Marrows Rd.,
Newark, Del. 19711.
5 Habig, *The HRH Delta-Loop Beam,' QST, January,
69

1969,
8 McCoy, ‘“ The Delta Loop Beam On 15,”" QST, January,
1969,
7 McCoy and Dean, ' A Three-Element Delta Loop Beam
For 6§ Meters,” QST, September, 1969.
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Fig. 1—Construction details for the triband delta-loop
beam. Boom and element dimensions are the same as
those given on page 31, January 1969 QST. Traps are
used in both the driven element and the reflector, as
shown in the single sketch at left. Traps for the driven
element are tuned to 15 MHz for 20-meter operation, and
to 28.8 MHz for 10 meters. Reflector traps should be tuned
3 percent lower in frequency. Traps should be removed
from the antenna for tuning, as they are difficult to tune
when connected.

Trap coils are wound of No. 12 copper wire spaced
with plastic-coated fly-fishing line. They are wound on
plastic golf-club separator tubes 1%-inch dia, and are
sprayed with plastic lacquer. The 20-meter coil is 7 turns,
10-meter coil is 4 turns. Trap capacitors are made by
using the capacitance between the inner and outer conduc-
tors of a length of coaxial transmission line. RG-58/U is
suitable for low and medium powers, but RG-8 /U should
be used for about 250 watts and above.

Gamma-match bars are ¥g-inch aluminum tubing; the
20-meter bar has an insulating support at its center.
Gamma capacitors are RG-58/U, similar to the trap
capacitors. Connect center conductor of feed-line to shield
of gamma capacitor, and connect center conductor of
gamma capacitor to matching bar, Gamma-capacitor lines
are taped along the boom, with the "‘far-end" conductors
carefully separated and taped.

The matchés were tuned with a variable capacitor to
find the approximate capacitance values, and the coaxial-
line capacitor was then slowly clipped until the lowest

SWR for the associated frequency was obtained.

ANOTHER HEATER-ELEMENT SOURCE
FOR CRYSTAL OVENS

Technical Editor, QST:

I read Mr. Littel's Technical Correspondence
letter in September 1969 QST about W3QY's Pre-
cise Crystal Oven® with interest, since I had also
been searching for substitute materials for use on
a regulator control panel with 120 V ac vutput.

I found a device at Western Auto called a water-
pipe-heater tape for $2.35. It is non-automatic,
type THB-6, a parallel tape, and consumes 42 watts
at 120 V ac. I use this tape around a one-pound
coffee can (about six turns), one inch of Styrofoam,
the mercury regulator outside the tape, with the
whole covered with about one inch of Kraft tube-
packing material, and 3.21 uF of capacitance in
series. The regulated temperature inside a two-inch
inner vessel holds steady at 102.3°F (39°C) with
mercury contact at 105°F. No heat-dissipating
dropping resistors are required by using reactive
components.

The phase angle on this circuit is —67.7 degrees,
dissipative power in the tape is 6.1 watts (needed
for the larger oven), reactive power in the capacitor
ix 14.9 var, and the circulating reactive energy is
only 0.039 joules (if my math. is correct!). The
dissipated power may be controlled by varying the
size of the capacitor, which should be a good grade
of paper-oil, and not electrolytic. I believe a
smoother version of this very makeshift oven and
tape would do a good job on a one-kHz octal-
mounted crystal. — C'harles E. Hedrick, W4WO0, 722
21st St. 8., Arlington, Va. 32202. -

8 Pearson, ‘‘An Inexpensive Precise Crystal Oven," QST,
July, 1969.
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Proposed Experiments With Australis-Oscar !

Interested in doing advanced experi-

mentation with Australis-Oscar 5?
Here are some ideas on what to do.

satellite is an important and interesting
amateur activity, it is far from being the
main objective of the Australis-Oscar 5 space-
craft. AO-5 is a telemetry satellite and as such
is capable of reporting information to observers
about itself and more importantly about the
environment around it. Australis-Oscar is now
an official NASA experiment and as such Amsat
has been requested to publish an experiment
report for NASA based on results from the
satellite. Project Australis and Amsat need
telemetry reports from every amateur listening
to the satellite. More important to each amateur,
Australis-Oscar represents an excellent oppor-
tunity to acquire new information about iono-
spheric propagation in the 10-meter region as
well as a chance to participate actively in the
space program. I will suggest a few experiments
here but, this is only an outline of what might
be done with the satellite. Use your imagination.
listening for the [0-meter Beacon. When first
acquiring the satellite, generally listen for the
2-meter beacon before attempting to hear the
10-meter beacon. [Decode channel 1 of the tele-
metry. This will tell you if the 10-meter beacon
is in the on condition. A current measurement of
A0 to 60 mA (during the first month of operation)
indicates that the 29.45 MHz beacon is turned
on. If, however, a current measurement of 25 to
30 mA is measured then you can be sure that it
has been commanded off. It is currently expected
that the 10-meter beacon will transmit only
on weekends in order to conserve battery power.
However, this schedule may be modified once
the satellite is on orbit and information on its
performance can be obtained.

Temperature Record. Keep an accurate record of
the temperature channels (5 and 7) during each
part of a pass. Try to record data during passes
other than the overhead pass which will oceur
at your location around 1500 hours local time
every day. This data will be useful to Amsat and
other groups interested in building future satel-
lites since it will help us verify our thermal
design of the satellite and others like it. Some of
the most interesting temperature information
may be obtained by the hardy amateur who can
listen to the north-to-south pass that will occur
around 0300 local time each morning. At this
time the satellite will be going through a dark
period and should indicate somewhat colder
temperatures. Another useful measurement is

"% Australis—Oscar 5 Project Manager, Amsat, P. 0. Box
27, Washington, D. C. 20044,
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WHILE acquiring the ability to track a

BY JAN A. KING,* KB8VTR/3
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Fig. 1—a) Frequency vs. time output of a typical earth

sensor when the rotation period of the satellite is iess

than the sensor sampling period. b) Sensor output when

rotation period is greater than the sampling period. Note,

however, that the on-off transition has occurred during

the sampling period. ¢} Predicted sensor behavior as it
sweeps across the solor or lunar disk.

the difference in temperature between the inside
of the spacecraft and the skin (Tnr-Tagin). This
measurement is an evaluation of the effectiveness
of the insulating layers between the skin and the
package.

Horizon Sensors. The three earth horizon
sensors are mounted on perpendicular faces at
one corner of the spacecraft. Their outputs are
chaunels 2, 4, and 6 of the telemetry sequence.
The alignment of the sensors with respect to the
antennas is as follows: X-axis sensor -—— parallel
to 2-meter antenna. Y-axis sensor - perpendicu-
lar to both the 10-meter and 2-meter antennas.
Z-axis sensor — parallel to 10-meter antenna.,

When one of these sensors is not viewing the
earth, a unear-square wave with a frequency
between 510 and 640 Hz will be emitted while
the sensor channel is being monitored. If the
attitude of the satellite then changes such that
the sensor views a portion of the earth, a higher
frequency, probably around 1000 to 1200 Hz,
will be measured. It is difficult to estimate what
the exact frequency value for the sensor will be
since it was not possible to simulate such a con-
dition in the lab. It will be interesting to find
what this on condition will be. Measure this
value for each axis and add it to your telemetry
report form. If the spin rate about a given axis
is high enough, one or two of the sensors may
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have an on time shorter than the duration of the
sampling period. If this is the case then some
care must be taken not to confuse the on-off and
offon transitions with a telemetry channel
change. It will be more likely that the spin rate
will be slow with a spin about the Z axis of ap-
proximately 4 rpm. Even at this rate occasional
transitions will occur from the sensors during a
sampling period. Try to work out a scheme for
determining the attitude of the satellite using
this telemetry data.

Qccasionally a short transition on one of the
sensors may occur as it sweeps across the sun or
the moon. This information will be very useful
in pmpomt,mg the attitude of Australis-Oscar 5
at a given instant. Note the time and the par-
ticular sensor and attémpt to estimate the fre-
quency during the on condition. Also try to deter-
mine whether the 10‘meter and 2-meter signals
are in a null or a peak at that time. Report this
information along with other telemetry data.
If you are so inclined it would be interesting to
compute the exact attitude of the spacecraft
yourself assuming something about the position
of one of the other sensors from prévious read-
ings. It will be a good exercise in solid geometry.
Attempt to correlate the satellite’s attitude with
the signal st,rength of the two beacons. Is the
polarization of the transmitted signal preserved?
Take into' account the polarization of your
antennas.

The sensors may also be used to determine the
effect of the magnetic attitude stabilization
system. Over a period of several days not€ the
spin rate of the X axis. This spin rate should be
noted to decrease as the X axis spiu is retarded
by ‘the geomagnetic field.

" The Propagation Experiment. The 10-meter
beacon (20.45 MHz) is potentially  Australis-
Obcar 5’s most important source of new infdr-
mation, both to“amateurs and to the scientific
community. It also requirés a greater amount of
sophistication on the part of the amateur than
the other experiments.' To fully partlclpate it
will be necessary to track and receive both
beacons simultaneously. It will also be helpful
if both signals can be recorded on magnetic
tape or chart paper with an accurate account of
the necessary times and orbital information (in-
cluding orbit number). First, using your pre-
ferred orbital information * oa.lcula.te the time
when you expect to acquire the satellite. Be
listening | several, minutes beforehand, particu-
larly for the 10-meter signal. Note the time dif-
ference between acquisition of the two beacons
as accurately as possible. As. the pass is nearing
completion again record the time difference be-
tween the loss of the two signals. Note any
anomalous behavior of either signal. Using the
2-meter signal as a reference try to time correlate
the 10-meter signal to it. Try to make correc-
tions for any antenna pointing error you may

2 See QST for October, 1969, pg. 54. i
Note: Amateurs interested in trackmg Australis-Oscar 5
should review the QST article series beginning in the July
issue; ‘ .
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Fig. 2—qa) Hypothetical 10-meter signal dunr;g an entire
pcss over your station. Make an attempt tp '‘average
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b) The 2-meter signal hypothesized during the same
pass and averaged in a similar manner. Note that Sz is
acquired later and is lost sooner than the 10-meter signal.
Try to obtain.values for Sm/Sz for the averaged signals

for several times during the pass.
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have had with either antenna. You should expect
to see nulls in the signals caused by the polari-
zation change of the satellite with respect_to
your antenna. These should occur at regular’in-
tervals in time. How does this informagion com-
pare to the earth horizon sensor information?
Try to average out these nulls in your correlation
process. An mterestmg number. to be’ reported
would be:

S0 = 10-meter signal strength (linean units)

8o« B-meter signal strength (linear units)

(Both signals should be taken with respect to

the same unit. The' unit may be arbitrary.)
Data should be taken for as many points during
& pags as possible. Compare your results with
similar passes on previous days. Is there a cor-
relation’ between Sio/Sz ahd the amateur ac-
tivity on the 10-meter band ‘at the time of the
pass? Are there long periods when 8;¢/83 is par-
ticularly large or small? If so, do they occur on
consecutive days during a Lomparable orbit?

In "addition to this experiment try listening
for the 10-meter signal during periods when it
would not normally be hea.rd, particularly when
it is on the exact opposite side of the earth from
your locatibn. Any reports of such antipodal
reception should be well docimented and a full
report should be sent to Pro;ect Australis or
Amsat.

These are some of the experiments that have
been suggested to us here at Amsat. Thete are
othérs that might be tried. Please remember,
your parmclpatlon with the Oscar satellite is
essential to ‘the continuation of an amateur
satellite program’ :

R
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Approaching Navassa from the south.

Navassa Revisited

BY J. ROBERT ESHLEMAN,* W4QCW

myself put Navassa Island on the air for the

first time post war. The island had been
represented briefly by K4NT of Navassa Light in
the 1920s. Our efforts resulted in some 1300
QS0s, but due to low sunspot activity the results
were disappointing. In 1957 another group of
teenagers visited the island and made several
hundred QSOs during an eight-hour stay, The
last legitimate DXpedition to Navassa took
place in 1958, In the early 60s the 1J.S. Coast
Guard abruptly altered its policy of permitting
amateur visits to the islands. As the years passed
Navassa became rarer and rarer until a recent
survey by the Geoff Watts DX news sheet listed
Navassa as the most wanted country — ahead
of Albania and Iraq!

In 1964, a former dental schoolmate, Krnie
Hendry, K4CAH, began to make a concerted
effort to persuade the (loast (Guard to reverse
their position. Two years later Frank Harris,
WA4HTR, and myself joined in the effort. An
unauthorized DXpedition to Navassa that same
year only served to strengthen the Coast (Guard’s
resolve to continue to deny permission for visits
to the island. The return of Barry (Guldwater
to the Senate last year renewed hopes that the
rigid position of the Coast Guard would be
modified. The splendid cooperation of the Coast
Guard in making the Heard Island, VKOWR,
operation possible ulso raised hopes of a policy
change.

Whatever the reason, the persistent efforts of
Ernie, K4CAH, Herb, W4KET, and TLou,

*3716 Drakeshire Rd., Richmond, Va. 23234.

IN August of 1954, W4VZQ, WN4HBC and

W4PJG, were rewarded when Commander H. C.
Wyatt sent Ernie a letter in late May informing
him that as of June 22, 1969, permission would
be granted for small groups to visit Navassa.

tid Roller, IK4IA, was dispatched to Kingston,
Jamaica, to arrange a charter and to carry one
of the three beams we would need. A G0-foot
twin diesel belonging to Hill's Deepsea Fishery
Ltd. was chartered for a five-day period begin-~
ning June 21,

Planning

With less than four weeks until our scheduled
departure and with the members of the group
separated by as much as a thousand miles, plan-
ning such a major trip was a big task. Two
factors eased this situation greatly. The group
kept nightly schedules on 3530 and 7205. Secound-
ly, a group of amateurs in Kingston headed by
Chuck Brydges, W4WXZ, were making arrange-
ments for customs and local transport. They also
secured most of the food, drink, gasoline and
camping gear which our party of twelve would
require. By this time ten amateurs, K4CAH,
K4FU, K4IA, KV4FZ, W4DQS, W4KET,
W4PJG, W4QCW, W4USQ, WA4H TR, and two
biologists were committed to make the trip.

On Saturday morning, June 21, nine members
of the group and nearly oue-half ton of material
were assembled at the PAA counter in Miami,
Thauks to some previous arrangements made
by the Florida gang with PAA, we were only
charged eighty dollars in excess baggage. ‘‘Never
was so much carried by so many for so little!”

Between January and March this year, W4QCW knocked off more than the
necessary 500 contacts to become first holder of the new SBDXCC award — and
then topped it off by joining a DXpedition. Here’s the story of K4IA/KC4.




At Kingston we were met by Chuck Brydges,
W4WXZ, communications officer at the Ameri-
can Embassy, and a contingent of lamaican
amateurs, 6Y5s CB, JR aud LA. By the time we
had finished our complimentary glass of tropical
punch, Chuck had moved our’ mountain of
equipment through customs without s’ hitch.
Minutes later a small motorcade headed for
Lloyd’s (6Y5LA) place. We changed into our
‘“‘island” clothes and then split up; several shop-
ping for last-minute items including fresh food
and the rest of us going down to Pier Zero to load
our gear and supplies aboard the A iss Jekyll.
She was a 60-foot single diesel fishing boat. The
twin-diesel vessel we originally chartered had
been captured by the Colombians the preceding
week. The significance of the substitution of a
single diesel vessel for a twin diesel didn’t dawn
on most of us until the following morning. Al-
though it appeared that sleeping space would be
at a premium for the seven crew members and
our party of twelve, there was plenty of extra
space in the ship’s hold. This extra space was
filled with crushed ice, a luxury few DXpeditions
of this type experience. With the loading opera-
tion finished we all headed uptown for something
to eat and to do a little souveunir shopping, leav-
ing Tom and (Gene, the University of Florida
biologists, aboard to guard our gear.

When we returned at 2200 GMT expecting to
sail within an hour, Tom greeted us with a long
face. During our absence a minor Jimaican im-
migration official had visited the boat and learned
of our trip. He informed Tom that the Miss
Jekyll was not licensed to carry passengers and
we did not have work permits enabling us to go
as crew members; therefore, the trip was off.
Up until this point everything had gone so
smoothly that I could hardly believe I was actual-
ly on a DXpedition. Problems just like this had
delayed the first Navassa DXpedition for eleven
days. . )

FErnie and Chuck left immediately to try to
clear the obstacle. When they still hadn’t re-
turned thirty minutes later, Herb, KV4FZ, gave

- ot

At left, W4PJG (1.) and W4USQ operating the phone positions while at the right, W4KET (1.) and K4IA hold down the

Dale, W4DQS, five-to-one odds that we wouldn't
make the trip. Clearly, this was the low point of
the trip. A few minutes later Ernie and Chuck
were back with good news: everything had been
smoothed over. Instead of leaving, immediately
the captain delayed us another hour until two
more crew members were rounded up. Finally
at 2400 GMT Saturday evening we got under-
way. This should put us within sight of Navassa
by sunrise and there by 1100 or 1200 GMT, even
if things went slower than expected.

Under Way

When I could still see Jamaican coast six hours
underway I began to suspect our arrival time
would be somewhat later than expected. By this
time about a third of the group was afflicted
with seasickness. We were bucking both the
wind and the current and progress was anta-
gonizingly slow. The seas were running about
ten feet at this point and I knew from past
experience a landing at unprotected Lulu Bay
would be impossible unless the seus calmed down
appreciably. By 1500 we still had not made
landfall and the captain decided his estimates
of wind and currents were wrong. We changed
our course from east to north and churned along
for three more hours before Navassa was spotted
straight ahead. Fortunately, the swells were only
running three to four feet as we cast anchor about
200 yards from the landing. Dale and I, the two
Navassa veterans, were accorded the dubious
honor of beiug the first to be sent ashore aboard
a very dilapidated looking twelve-foot runabout.
About twenty trips were required to transfer our
party of twelve plus several tons of supplies
ashore. Each of us had to scramble up a wire rope
ladder suspended from a-catwalk thirty feet
above the water. All of our precious equipment
and supplies wére handlined up to the catwalk
by three Jamaicans with unbelievable stamina.
Working without gloves in temperatiires around
100", these sturdy fellows brought up every single
package without a mishap. Unloading operations
lasted from 1930 until after 0100 GMT with

C.W. positions,
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Ernie in the true t,radlt,lon of a captain the last
one to leave ship and come ashore.

Herb, W4KET, Dale and I had the multLba.nd
vertlcal up and the first station on the air in just
over.an hour. We. opened up on 7205 at 2040
GMT with 6Y5LA followed by WA4WIP our
QSL manager. As more;fellows came ashore we
were able to, get two more antennas up, a forty
meter, inverted vee and a triband three element
beam. This gave us three stations for the ﬁrst
night’s operation.

When the pile-ups subsided a bit by midmorn-
ing Monday, the two cw stations and their an-
tennas were moved about 100 yards to a spot
overlooking Lulu Bay. This eliminated about 95
percent of our interference problem especially
when we were using ‘cw and ssb on the same band.
Antennas at the cw station consisted of a 3-el
triband beam on a 25-foot mast, & multiband
vertical and a 600-foot long wire across Lulu Bay.
At the ssb station we Had another 3-element
tribander at 25 feet, a‘ 2-element tribander
at 25-feet, and separate invertéd vees for 40 and
75. With.a few exceptions, the cw stations were
manned By Ed, K4IA, Hank, K4FU, Dale,
W4DQS, and Herb, W4KET. The ssb stations
were manned by Ernie, K4CAH, Lou, W4PJG,
Bob, W4USQ, and Frank, WA4HTR. Herb,
KV4FZ,s and 1 were designated as multimode
operators and put in time at both locations.

. Monday afterneon the USCG Hollyhock pulled
mto Lulu Bay and sent a party ashore.. Although
our beer supply was dwindling rapidly, Ernie
decided to offer cold beer to every crew member
who caume ashore with the hope that this would
ansure Coast Guard cooperation for future DX-
peditions to Navassa. Later that evening a
grateful crew sent us two gallons of ‘chocola.te ice
cream,

In many respects Monday was our big day.
We had a folii-hour, ten-meter opening to the
Statds which produced hundreds of QSOs. Herb,
KV4FZ; made the first 160-meter QSOs ever
recorded from Navassa, and the 80-meter sta-
tions’ were solidly activated. Sunday night 80

e L e

We entrusted our lives to this little boat without realizing
that the transom was practically rotted out! The little
runabout fell apart as we loaded her aboard ship for
the trip home.
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cw was tried briefly with the vertical but was
given up due to our extremely poor signal On
75-meter ssb I was able to hit QSO rates as high
as 40 per hour with a barefoot transceiver and
an inverted vee with the apex at only 20, feet.
Numerous west coast stations, as well as ON4UN
and GI3BOQR, were worked on 75. OQur only
serious mishap occurred Monday afternoon when
Ernie slipped and fell into a rocky crevice while
erecting a forty-meter untenns. Fortunately,
our, medical kit contained some ‘pain killers and
muscle relaxants and we were, able to make our
patient reasonably comfortable. A well-equipped
medical kit saved the DXpedition from possible
cancellation after less than 24 hours operation.
Tuesday morning the captain of the Hollyhock
and several crew members came ashore to finish
the maintenance on the-lighthouse. Ernie, Lou
and I were permitted to climb the lighthouse witH
several members of the crew. .Unfortunately
there was no possibility of using this magmﬁcent
l40-foot mast as an antenna support. There is

‘over one-hulf mile of steep rugged, terrain be-

tween the landing and the lighthouse and besides
permission could not be obtained for its use. The
CG men departed around midmorning.-Three
hours: later 1 was surprised to sce the Hollyhock
guiling back and forth along the south side of the
island. At 1900 (tMT a telegram was delivered
to Ernie from the 7th District CG in Miami and
he was requested to accompany the crew back
to the Hollyhock. Without our knowledge several
of the Jamaicans had captured some goats and
taken them aboard the Afiss Jekyll. The Jamai-
ca.ns were required to give up their hard-earned
prize. We felt sorry for the poor Jamaicaps and
we were also concerned that the incidenf might
mar the excellent amateur-Coast Guard relations
which had existed up to.this point. !

Tuesday, night was very productive on all
bands with the except,lon of ten meters, but
Wednesday morning found us begging for con-
tacts. Ten meters was flat and fifteen was not
much better. Ernie polled the group on. their
wishes for a departure time. Should, we -tear
down Wednesday afternoon and aim to get
underway by dusk or should we tear down early
Thursday morning hoping to make Kingston
before midnight? The temptation- of a soft bed
and some good food was too much — the.Vvote
was eight to two in favor of leaving.

The really hard work of reloading .was once
again handled by the Jamaicans, who handlined
all our equipment and supplies from the catwalk
to the runabout thirty feet below. Ernie kept the
last station on 15-meter ssb until 2000, when it
too had to be dismantled. Four hours later we
hauled anchor and headed for Kingston. The
return trip took only thirteen hours. Apparently
Jamaica is a slightly easier target than Navassa!
The climax to the whole affair took place in a
little Chinese restaurant in Kingston Thursday
night where the K4IA/KC4 gang plus W4WXZ,
6Y5DW, 6Y5JR, 6Y5LA and 6Y5SR drank
numerous toasts and consumed mountains of
food.
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Having been on several previous DXpeditions
and having knowledge of numerous other opera-
tions, I frankly wondered at the outset how ten
fellows could make such a trip and return as
friends. Surely someone would hog the stations
or be generally obnoxious. Certainly we did
experience minor tensions and disagreements,
but the fact that Ernie, K4CAH, had been
clearly designated as the leader of the group
prevented any of these incidents from becoming
major blowups. Future multioperator DXpedi-
tions would do well to make note of this fact.

The 11,162 QSOs made in under 72 hours
operation must certainly be a record for a
D Xpedition of such short duration, if not for all
IDXpeditions. "The tremendous demand for
QSOs on bands other than 20 meters can be at
least partly attributed to interest in the new
5BDXCC award. Once again the savvy of the
average DXer was demonstrated. QSO rates of
100-150/hour were not uncommon. Directional
calls were honored and no difficulty was expe-
rienced in keeping schedules with hometown
stations.

In closing I would especially like to thank
Herb Reaves, W4KET, and Frank Harris,
WA4HTR, for assistance in the preparation of
this story.

The Navassa lighthouse was built in 1915,

K4NI Navassa Island—1928

N January 1928 the Radiomarine Corp. of
America called me and offered me a job as
Radio Operator aboard the SS Catherine of

the Bull Insular Line in San Juan, P.RR. The ship
carried passengers and freight between San Juan,
Santo Domingo, and St. Thomas, Fredrickstad
and Christianstad in the Virgin Islands. I was
taken to Puerto Rico as passenger on one of the
Bull Insular line freighters, and passage was
guaranteed back to the U.S.A. On arrival at
San Juan, P.R. I found that I was 2nd Operator
and A. J. Croner was First Operator.

After about four months on the inter-island
run, we both got tired of it and noticing on the
bulletin board at the San Juan Post Office open-
ings as Radio Operators and Lighthouse Keepers
at Navassa Island, 9th US Lighthouse District,
we both applied, passed the examination and
were shipped to Navassa Island aboard the Light~
house Tender Acacia. Before T left, I had one
of the radio operators ou one of the freight
ships buy me a 32-20 Savage rifle and 1000
rounds of ammunition and I sent home for my
12-gauge double-barrel shot gun and 22 cal. rifle,
as there were wild goats and wild pigeons and
doves on the island. I also brought along my
experimental radio gear that | was testing on

*7524 Battle Grove Circle, Baltimore, Maryland 2122?’.
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BY RUSSELL DUNAJA,* W3BBF

board the C'atherine (mostly superregenerative
receivers).

On arrival, we were hoisted out of the cargo
boat in a cargo sling and found the island was in
two levels. The first level was about 25 feet
above the sea and a narrow-gauge railway ran
to the next level and the push cars were pulled
up the steep incline by a winch and steel cable
and a Bull Dog gas engine. The next level ran
to the dwelling and lighthouse. 1 guess the
length of the railway was about 214 to 3 miles.

The island was mostly limestone rock with the
holes filled with guano which in the 1800s was
shipped as fertilizer to Baltimore in sailboats.
There were thousands of booby birds nesting in
the trees. The island was covered with wild palm
and wild fig trees and also a poisonous tree
similar to sumac. Near the lighthouse were
several papaya trees with delicious fruit and also
wild limes. There were also wild peppers which
were hot enough to burn your insides out. Of
course, we had to try out our rifles and shot
several wild goats and pigeons. The goats were
stuffed with garlic to kill the wild taste and
roasted and didn’t taste too bad. There was a
boat with supplies at the island every three
months and we ordered our supplies to last six
months. Most of the food was dried fruit and
vegetables also canned food and smoked meats
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The Author (1928)

as we had no refrigeration. The fishing also
was very good and we caught red snappers,
small baracudas, and several other tropical fish.
I also caught land crabs at night when they
came out of their holes to eat grass. These were
put in a box for several days and fed potato
peelings to get rid of the grass taste. ‘They were
hoiled in salt water and didn’t taste bad. At
night the crabs would crawl into the house and
had to be swept out in the morning.

A. J. Croner left after a few months as he
caught a rash similar to poison ivy. Two other
Puerto Rican. keepers were on the island with
me and one of them had sume chickens. After
the feed was .gone, the chickens had to eat
cockroaches {about 114" long) and scorpions
and other bugs. (No more chicken for me!) The
power supply here was a 110 Vdc Delco plant with
storage batteries and also a Bull Dog gas engine
belted to & 4 kW 110 Vdc generator. The trans-
mitter was a 2 kW Navy Standard quenched
spark set with a 500-cycle motor generator. The
antenna was a “L” type flat top 4~wire from the
160-foot lighthouse tower to a 60-foot telephone
pole. The receiver was a Navy Standard with
2 stages of audio. The frequencies were 355 kc.
and 500 kc. and with heavy static NAW Guanta-~
namo Bay, Cuba, could not be worked. Qur call
was WWEA and later WSZ.

About this time the UX 222 screen grid tube
came out and one was ordered. A tin cracker box
with a hinged top was used and a shield partition
was soldered in. The covils were wound on old
tube bases. The detector was a UV 199 with the
UX 222 rf Stage. This was hooked up to the two-
stage audio amplifier. All kinds of SW broadcast

60

stations were picked up so the coils were trimmed
to 14 Mc band and stations all over the world
were heard. The next thing was get permission
to put up the amateur station and the call K4NI
was received. An 852 was ordered and also a
Cardwell 500upF transmitting condenser. With
plenty of 3g-inch coppet tubing on. hand a
high-C' Hartley coil was wound. A 12V storage
battery was used for the filament and a 3000-volt
tap was taken off the spark transformer (Spare
transformer). The antenna was an 80-meter
Zepp from the top of the tower to a 60-foot
telephone pole. The spreaders for the feeders
were wood boiled in beeswax. The power was
500 cycles ac but due to the high-C circuit the
wave was not too broad. Hundreds of amateurs
all over the world were worked and a schedule
was kept with NKF at Washington, D. C. Tests
with NKF were run and wavelength was lowered
until we were on 13 meters which was as low as
the transmitter would go (capacitor all the way
out). Later, tests with an SM station was tried
and it was possible to work him with- only a 45V
“B” battery for plate supply. That chaunged me
to dc and I sent home for my surplus aircraft
dynamotor (1500V, 233mA), which was belted
to the big MG set and I went on the air with
pure dc.

1 had to keep light watch every third night and
this gave me plenty of time to operate. Also I had
to take weather observations and send them to
NAW Guantanamo Bay on 355 ke spark (about
90 miles away). I had a postcard size Kodak with
me and took a lot of pictures of the island. The
QSL card was a picture of the Lighthouse with
the call K4NI on it, but I soon ran out of cards
and a lot of stations didn’t get QSLs.

The light was kerosene gas with gas mantles
and was turned by weights which had to be
wound up aboul twice a night. The groceries
came from the commissary at (Guantanamo Bay
and it cost us about 10 to 15 dollars a month
to live. The water supply was rain water which
was caught in a cistern. We received our mail
every three months when. the supply boat ar-
rived. I was to stay on the island Y months and
then get 3 mouths leave with pay, but as a new
automatic light was installed using acetelene gas
I was asked to stay 18 months with 6 months
leave with pay. So in 1929 K4NT was dismantled.
The 2-kW spark was surveyed by the Navy and
dumped overboard. The 500-cycle MG set and
the Delco plant were removed from the island,
We were taken back to San Juan, P.R.

We were the last lighthouse keepers on Navassa
Island, as the light was now entirely automatic.
After a few weeks in Puerto Rico I took passage
to Baltimore, Md. and later got transferred to
Lightships 5th Lighthouse District Baltimore,
Md. as Radio Operator. I wish to thank the
hundreds of amateur radio operators that made
the stay on the island a pleasure and also am
sorry I could not QSL 100%. It was a lonely
life with only 3 of us on this isiand only about
8 miles square. Without amateur radio I would
not have stayed. [as==]
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Chart to Win

BY JOHN G. TROSTER,

ee EY . . . how ya do in the sweepstakes?”
H “Boy, I really had a great time,
Charlie.”

“Yeah? What score?

“Worked every minute.”

““What score?”’

“I tell ya Charlie, I made a set a graphs and
charts that would make a mathematical fella
jealous.”

‘““Makin’ charts? You was supposed to be
makin’ QSOs. How many you work?”’

‘“‘Listen, Charlie. Before the. contest, I read all
the old articles in the mags by all them high-
scoring fellas who wrote about how to win con-
tests. You know W4KFC, KH61J, W9IOP . . .
all them fellas.”

“So how high did ya score?”

“Well, I tell ya. I began a few days before the
contest with WWYV. Every few hours graphing
field strength propagation conditions and number
of sun spots and barometric pressure and tem-
perature, and all them requisite things.”

“What did that tell ya?”

“Don’t be such a lid, Charlie. Ya gotta have
a good set of charts to tell ya about propagation
and that stuff if you're gonna win contests. And
once the contest starts, ya gotta keep checking
the bands to see how conditions is progressing.
F’rinstance. Just because I'm working on 15
meters, don’t mean I shouldn’t be on ten meters,
because maybe that is the best band for the
optimum number of QSOs into the geographic
center of density of hams in the coutest.”

‘““Whaaaaaa?”’

““So about every five minutes, I tune back and
forth and chart how the ones and twos is coming
through on 15 as compared to ten. Then I got
a idea of what band I should be ou to work say
Vermont . . . or KP4 . . . 'er sumpin else.”

‘“‘Say what contest was you in, old man?”’

“Then besides that, naturally I have to be sure
my QSO rate stays high on that band. So I keep
3 graph of how many QSOs I'm having every
five minutes . . . or hour . . . a .

“How many QSOs did you have every hour
. « . any hour?”

“Then I keep check on how many a them
section multipliers I work.”

‘““How many did ya work?”

“I must of had a real strong signal 'cause it
took me a hour and a half to work KH6IJ.”

“That figures.”

“Yeah, Nose says he works the weak sigs first
’cause he knows he can always work the strong
ones after the weak ones fade out . . . ahhhh

. I think that’s what he said . . . sooooo, I
must of been one of the strongest sigs . . .”

“So you worked KH6. How many other sec-
tions ya get?”

*82 Belbrook Way, Atherton, Cal. 94025
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“Then, of course, I gotta be thinkin’ all the
time about how many hours am I gonna operate
before I take my five-minute time-off and walk

around the house and relax a bit . . . like
WOIOP says.”

“Yeah, I took a five-minute break every hour
last sweepstakes and IOP beat me. I think it
was a trick.”

““Yeah, I had trouble with that five-minute
walk too, Charlie. Ahbhhh . . . seems there was
a little ahhhh . . . get-together . . . errrr . . .
party going on next door and by the time I got
back on the air after my five-minute marathon
over the fence and through the neighborhood
I was back to signing W6IVK again for a couple
hours . . . just like old times. That five-minute
break stuff is out next year.”

“So what was your score?”’

“Welll, lessee . . . left my adding machine
at the office . . . but it was a total of right
about . . . ahhhh . . . say Charlie, did we have
a Q30 in the contest?”

“Yeah . . . Sunday night.”

“Oh good . .. add another . . . makes it a
total of ahhhh . .. roughly right abouv ...
ahhh . . . approximately 765.”

“765 QS0s?”

“‘Points”

“Ya mean a total of 765 points?”’

“Well, like I say, that’s only approximate.”

“You ran up all that big score working from
them charts you made?”

“ Aw yeah, Charlie. Them charts really turned
the trick.”

“I recommend you write W6CUF . . . that
Contest Advisor Chairman fella . . . and ask
him to make up a contest for fellas who make the
best chart.”

(Continued on page 65)
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Phone
Starts Ends
¥Feb. 7,0001 GMT Feb. &, 2359 GMT
Mar. 7,0001 GMT Mar. &, 2359 GMT

CONTEST PERIODS

cCw
Starts
Feb. 21, 0001 GMT
Mar. 21, 0001 GMT

Ends
Feb. 22, 2359 GMT
Mar. 22, 2359 GMT

36th ARRL International DX Competition
Announcement

I the interest of making this year's DX Test
even bigger and better than the record-
breaking (969 turnout, the following formula is
proposed.

Submit all logs, regardless of score. If you
participate in the contest at all your log is of
great interest and worthy of listing.

Be sure to comment on conditions in your
area, unusual oceurrences, exceptional ()SOs
ete. and above all don’t forget to send along good
action shots of your operation, QTH, antennag
or what-have-you. Remember, you make the
contest, we just report your efforts.

With the advent of 5-Band WAS and an
effective starting date of January 1, 1970; all
those DX stations and in particular the multi-
op groups will want to be in there digging on all
bands for this attractive award. W/Ks, let’s
encourage this activity by making those harder
states available to the DX station.

And don’t forget 5-Band DX CC - what better
way to pick up those needed countries quickly.

We'd like to call on each and every one of you
reading this announcement to encourage your
DX or W/K VE/VO friends to participate.
(Give them the dates in the event they may not
see this announcement and remind them in your
QSO0s just beforehand, lest they might forget.

Let’'s make the 1970 DX Test truly a
memorable one!

As far as reporting goes, here’s how: W/K and
VE/VO stations send signal report and state
or province to DX; DX stations send wsignal
report plus a 3-digit number indicating power
input. {E.g.; CT2AT DE W7GVA 579 Nevada
BK. W7GVA R 559200 DE CT2AT K.) Com-
pute your score (see rules following) and send
your entry to ARRL Communications Dept., 225
Main St., Newington, Conn. 06111 U.S.A. These
entries must be received no later than April 10,
1970; and remember, checkoff sheets MUST
he attached.

The FCC hag set. forth some guidelines as to
which forms of identification of an amateur
station will be acceptable for short QQSOs such
as DX and contest exchanges.

Examples of acceptable end-of-exchange trans-
missions of less than 30 seconds are:

“DXI1DX de W6XYZ 589 CAL BK"”’

“DX1DX W6XYZ 589 CAL K"

“DX1DX 589 CAL de W6XYZ K"

“DXI1DX 589 CAL W6XYZ K"’

589 CAL DX1IDX K”
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DX Restrictions

[J. S. amateurs licensees are warned that
international commiunications are limited by
the following notifications of foreign countries
made to the ITU under the provisions in
Article 41 of the Geneva (1959) conference.

(C'ambodia and Viet Nam forbid radio
ecommunication between their amateur sta-
tions and those of other countries. U. S. ama-
teurs should not work XU XV 3W8 or
(‘anadian amateurs may not communicate
with Cambodia, Laos, Viet Nam and Jordan.
Prefixes to be avoided are JY XU XV XW8
and 3W8.

For telephony, the voice equivalent of the fore-
going examples may be used, substituting ‘‘ this is’’
or *‘from’’ for **de"’, etc.

We'll be in there fighting, will you?

Rules

1) Kligibility: Amateurs operating fixed amateur stations
in any and all parts of the world are invited to participate.

2) Object: Amateurs in the 18 continental United States
and Canada will try to work as many amateur stations in
other parts of the world as possible under the rules and dur-
ing the contest periods.

XARBL International DX Compaetition y
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Sample log sheet

Log sheets, summary sheets and DX checkoff sheets
are now available from your ARRL Headquarters.
Unless first-class postage is included with your
raquest, log sheets willbe sent by third-class mall.
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3) Conditions of Entry: Each entrant agrees to be bound
by the provisions of this announcement, the regulations of
his licensing authority, and the decisions of the ARRL
Awards Committee.

4) Entry Classifications: Entry may be made in either or
both the phones or cw sections: cw scores are independent
of phone scores. Entries will be further classified as single-
or multiple-operator stations. Single-operator stations are
those at which one person performs all the operating, log-
ging and spotting functions. Multiple-operator stations
are those obtaining assistance, such as from spotting or
relief operators, or in keeping the station log and records.
‘The use of spotting nets places an entry in the multioperator
category.

5) Contest Periods: There are four weekends, each 48
hours long: two for phone work and two for cw.

6) Valid Contacts: In the phone section, all claimed cred-
its must be made voice-to-voice. In the telegraphy section,
only cwc contacts count. Crossband contacts may not
be counted.

7 Ezchanges:

a) Amateurs in the 48 continental U.S, and Canada. Cw
participants will transmit a three-figure number, represent-
ing the RST repory, plus their state or province, (‘The latter
may consist of an appropriate abbreviation.) Phone par-
ticipants will transmit a two-figure number consisting of the
readability-strength report plus the state or province.
Ezample: W6LDD might transmit “579CAL" un ew.
‘57 California’ on phone.

b) Amateurs outside the 48 contineantal United States and
Canada will transmit six-figure numbers, each consisting of
the RST report plus three ‘‘ power’’ numbers; the power in-
dicator will represent the approximate transmitter-power
input. Phone contestants will transmit five-figure numbers,
each coansisting of a readability-strength report and the
three ““power’’ numbers. Krample: KH6LJ, with 150 watts
input, might transmit “569150"" on cw, ‘56150’ on phone.
If the input power varies considerably on different hands,
the ‘‘ power’’ number should be changed accordingly. (Note,
KH6 and KL7 are considered as DX.)

8) Scoring:

a) Points: One point is earned by a W(K) or VE/VO sta-
tion upon receiving acknowledgement of a contest exchange
sent, and two points upon acknowledging an exchange re-
ceived. Two points are earned by any other station upon
receiving acknowledgement of a contest exchange sent, and
one point upon acknowledging an exéhange received.

b) Final Score: W(K) and VE/VO stations multiply
total points earned under Rule 8(a) by the number of coun-
tries worked on one band plus the number of countries
worked on each other band. All other stations multiply total
points earned under Rule 8(2) by the sum of the number of
continental states and VE/VO licensing areas worked on
one band plus the number of states and VE/VO licensing
acres worked on each other band.

There are 48 continental states plus VO and VE1-VES,
a possible total of 57 multipliers per band.

9) Report Contacts: The same station may be worked
again for additional points if the contact is made on a dif-
ferent frequency band. The same station may be worked
again on the same band if the complete exchange for a total
of three points was not made during the original contact
on that band.

10) Reporting: Contest work must be reported as shown
in the sample forms. Each entry must include the signed
statement,

To aid us in getting these forms to yvou as quickly as
possible, please be sure to include with each request a self-
addressed and stamped legal-size envelope containing:
your full name, call and mailing address complete with zip
code. We suggest a minimum of 12¢ postage attached. This
will assure your receiving 1 summary sheet, 1 DX checkoff
sheet (required by USA entrants only) and 3 log-sheets,
enough for 300 contacts on one band. Using this as a guide-
line you can adjust the postage according to your nceds.

Contest reports must be mailed no fater than
April 10, 1970, to be eligible for QST listings and awards.
All DX Competition logs become the property of the
American Radio Relay League and none can be returned.

11) Awards: To document the performance of partici-
pants in the 36th ARRL International DX Clotnpetition,
a full report will be carried in QST. In addition, special
recognition will be made as follows:

a) A certificate will be awarded to the high-scoring single-

(Continued on page 65)
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23rd VHF Sweepstakes—January 10-11

ITH the Christmas rush over and the New

Year 1970 just beginning, what better way to
spend an enjoyable weckend than in the annual
VHT Sweepstakes. Beginning at 2 p.M. Saturday
and continuing to midnight Sunday your local
time (a 34-hour period), VHFers throughout the
USA, Canada and elsewhere will be manning
their stations, eagerly uwaiting those elusive
band openings to bring them that new state or
section.

To calculate your score, take the sum of
your QSO points (at 2 points per complete two-
way exchange) and multiply by total ARRL
sections worked plus ten. Be sure to send in
vour logs, regardless of score plus comments on
conditions, unusual occurences or what-have-you
to us no later than February 6, 1970. Don’t
forget some good action shots of your station
activity, antennas, cte.

Send now for log forms: each sheet has space
for 80 contacts plus a section checkoff list and
a summary. (Let us know how many you want.)

ARRL-affiliated clubs, and clubs awaiting
approval of affiliation, are eligible to compete for
an engraved gavel (see Rule #7). Club secretaries
note: your entry letter must be received here
at Hq. by March 6. ‘

Awards will be mailed in early Spring following
publication of results.

There’s no bigger thrill than working a new
state in the World Above 50 MHz. Give it a
try, you'll see just what I mean!

C U January 10!

Rules

1) Elipibility: Amateur operators in any ARRL section
(see page ) operating at home, or mobile or portable under
ane call, on or above 50 MHz, are invited to take part,
Yukon-N.W.T. (VES) counts as a separate multiplier.

2) Object: Participants will attempt to contact as many
other stations in as many ARRL sections as possible.

3) Context Periods: The contest starts at 2:00 p.m. your
local time, Saturday, Jan. 10, 1970 and ends at midnight,
Sunday, Jan, 11, 1970. Contactr between stations in differ-
ent time zones can be counted only when the contest. period
is in progress in both of the zones concerned.

4) Ezxchanges: Contest exchanges, including all data
shown in the sample, must be transmitted and receipted for
a8 & basis for each scored point.

5) Scoring: (a) Contacts count one point when the re-
quired exchangeinformation has been received and acknowl-
adged, & second point when exchange has been completed in
both directions. A section counts only once for multiplier
credit regardless of band.

(b) Foreign entries: All contacts with foreign countries
(such as Mexico and the Bahamas) count for score. All for-
eign countries are grouped together as une, and a section
wmultiplier of no more than one may be claimed for contacts
with all foreign stations contacted. Moreign stations may
only work stations in ARRL sections for contest credit.
Foreign stations will give their country name in the ex-
change.

(c) Final score is obtained by multiplying total contact
points by the sum of different ARRL sections worked (the
number in each of which at least one 5SS point has been
credited) plus 10.

6) Conditions for Valid Contact: (a) Repeat contacts
on other bands confirmed by completed exchanges of up to
twn points per band may be counted for euch Jifferent station
worked. (Example: K3IPM works \WA2FGK on 50 and 144
MHz for complete exchanges of 2 points on each band:
2 X 2 gives 4 points but only one section multiplier.)

(b) Cross-band work may not be counted.

(c) Portable or mobile station operation under one call,
from one location only, is permitted.

(d) A transmitter used to contact one or more stations
may not be used subsequently under any other call during
the contest (with the exception of family stations, where
more than one call is assigned to one location by FCC/
DOC).

(e) (‘ontacts with aircraft mobiles cannot be counted for
section multipliers.

(f) Contacts made by retransmitting either or both sta-
tions do not count for contest purposes.

While no minimum distance is specified for contacts.
equipment in use should be capable of real communications
(i.e., able to communicate over at least a mile).

7) Awards: Entries will be classitied as single- or multi-
operator, a single-operator .station being detined as vne
manned by an amateur who neither receives nor gives as-
sistance to any person during the contest period. Certificates
will be awarded in each ARRL section to the top-scoring
amateur in the single-operator classification. In addition, a
certificate will be awarded to the top Novicein each ARRL
section where at least three such licenses submit valid con-
test logs. Multioperator work will be grouped separately in
the oflicial report of results in @S7.

When three or more individual affiliated club members
complete and submit logs naming the club with which they
areidentified, an ARRL certiticate willbe issued to the lead-
ing club member. A letter must be received from the club’s
secretary itemizing participating members and approximate
claimed scores. When fewer than three individual logs are re-
ceived, there will be no ¢lub awurd or club mention.

A gavel with an engraved band will be offered the affili-
ated club whose secretary submits the ureatest aggregate
score, provided such scores are confirmed by receipt at
ARRL Hq. uf the tndividual contest logs from such membera.
Only the score of a bona fide member, vperating a sta-
tion in local club territory, may be included in club entries.
Claims from federations, radio club councils, ur other
combinations of radio clubs, will not he accepted, nor can
special memberships granted for contest purposes be
recognized.

%) Conditions of Entry: Each entrant agrees to be bound

EXPLANATION OF VHF SS CONTEST EXCHANGES
Send Like a Standard
Msg. Preamble, the. .. ... NR Call 'K Place Time Date
Exchanges | Contest num- Send your CK Your ARRL Send GMT Send date of
bers 1, g, 3, etc., own call (Readability section time of QSO
a new NR for and strength or transmitting
each station RST of station this NR
worked worked)
Sample NR 1 WALIQJ 59 CONN 1905 JAN 10
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by the provisions of this announcement, the regulations of
his licensing authority, and the decisions of the ARRL
Award Committee.

9) Reporting: Reports must be postmarked no later vhan
February 8, 1970 to be considered for awards.

Log sheets are now available from your ARRL Hq.
Unless first-class postage is included with your request,
log sheets will be sent by third-class mail. To aid us in
getting these forms to you as quickly as possible, please be
sure to include with each request a self-addressed and
stamped legal-size envelope containing: your full name,
calland mailing address complete with Zip code. We suggest
a8 minimum of 12¢ postage attached. This will assure your
receiving 5 log-sheets, enough for 400 contacts. Using
this as & guideline you can adjust the postage according to
your needs.

Recent Equipment
(Continued from page 49)

mental by as much as the rated 45 dB. Since
this figure suggested better performance than
we had previously seen with pi network output
circuits, we called the manufacturer to determine
how he made his measurements. A test by Drake
of their spectrum analyzer showed that there
was leakage around the pickup probe. New
measurements made with the test equipment
after the gear was put in order resulted in at-
tenuation figures that agreed with ours—- the
second harmonic was down about 35 dB. Drake’s
prompt attention to this matter showed the
manufacturer’s concern for keeping their manual
as accurate as possible.

Intermodulation tests showed that third- and
fifth-order products (those undesired signals
that cause interference to adjacent channels)
were down far in excess of the maunufacturer’s
specification of 33 dB below PEP. Third-order
products were found to be about 40 dB below
PEP and fifth-order products were down about
46 dB below PEP,

Power measurements showed that for 1000
watts input the amplifier put out about 700
watts on cw, and for 2000 watts PEP input
the amplifier put out about 700 watts PEP
on ssb (with a two-tone test signal). These
power figures were arrived at by following Drake’s
tune-up procedure as described earlier. In the
case of ssb, this procedure results in an excep-
tionally clean signal. Although well over 1000
watts PEP output can be obtained from the
L-4B on ssb by tuning for maximum output at
the higher plate voltage, the small decibel in-
crease in output power doesn’t seem to justify
the possibly-large increase in the level of the
distortion products.

At this strong-signal location, the L-4B caused
no TVI on the local channels. In a simulated
weak-signal test on Channel 6, there was some
indication that in fringe areas there could be
some interference. Since the only metal-to-metal
contact the painted cover of the L-4B makes
with the chassis is at six screw holes on the side
of the unit, rf does leak out of the cabinet. This
makes the use of a low-pass filter relatively in-
effective. However, a check with the manu-
facturer established that Drake has had very
few TVI complaints with this amplifier or its
predecessor, the L~4. — W1YDS
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Chart to Win

(Continued from page 61)

“Well, actually, with all the experience I got
making these graphs in the sweepstakes, I
decided to write a article called ¢ Chart to Win.”
It'll be ready for publication just in time to help
fellas win in the DX contest.”

“Lessee . . . you'rein the Northern California
DX Club ain’t ya?”

‘“Yeah, Charlie. I was thinking I’d read my
article over the Club’s two-meter CATS net or
give copies to all our members so’s we’'d be sure
to beat the Southern California DX Club again
this year.”

“] got a better idea. If ya really want to win,
don’t show nothin’ to nobody in Northern Califor-
nia. Instead, why don’t you send a free set of
your charts to everybody in the Southern Califor-
nia Club?”

DX Competition Announcement
(Continued from page 63)

operator phone and to the high-scoring single-operator cw
entrants in each country, in Alaska, Hawaii, and in each
of the continental U.S. and Canadian ARRL sections (see
page 6, YST) from which valid entries ate received. In
addition, a certificate will be awarded to the high-scoring
multiple-operator station in each section or country from
which three or more valid multiple-operator entries are
received. )

b) A suitable certificate will be awarded to the operator
making the highest single-operator phone score in each
ARRL-affiliated club, provided the club secretary submits
a listing of a minimum of three phone entries by members
of the club and that these scores are confirmed by receipt
at ARRL of the individual contest logs from such mem-
bers. The highest-single operator cw scorer in each club
will be awarded a certificate under the same conditions.
Only a bona fide resident member, operating a station (his
or another club member’s) in local club territory, may
compete for club certificates. Becretary’s letter must be
received by June 12, 1970.

¢) A personalized plaque will be awarded to the highest-
single-operator DX phone and cw station (non-W/VE) in
Africa, Asia, Europe, North America, Oceania and South
America.

d) ARRL will award a gavel to the atfiliated club sub-
mitting the greatest aggregate phone and cw score by its
members, whether single- or multiple-operator entries, pro-
vided such scores are confirmed by receipt at ARRL of the
individual contest logs from such members. Only scores of
bone fide resident members, operating a station (his or an-
other club member’s) in local club territory, may be in-
cluded in elub totals.

12) Judges: All entries will be passed upon the ARRL
Awards Committee, whose decisions will be final. The Com-
mittee will void or adjust entries as its interpretation of
these rules may require.

13) Disqualifications: Each participant agrees to observe
the contest rules as well as all regulations eatablished for
amateur radio in his country. Violation of any regulation
as confirmed by a single FCC citation or advisory notice or
two ARRL-accredited Official Observer reports, may con-
stitute grounds for disqualifications. Some examples of prac-
tices which can result in disqualification: off-frequency
(out-of-band) operation, harmounics, spurious emissions,
low tone reports in logs, key clicks splatter, excessive side-
bands. U.S. stations working banned countries, interfering
with channels handling amateur emergency communication.

1]
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How Far Can We Simulate?

January is the month of the Simulated Emer-
gency Test. All set for it? It is a most important
exercise, in that it is at once both a public
demonstration of our capability and potential
and a test by means of which we may point up
our own shortcomings and strive to currect
them in the future. Detailed announcement will
be in next month’s QS7' and leadership officials
in ARPSC, as well as all RACES radio officers
on our mailing list, will receive a bulletin setting
forth principles.

For the moment it seems propitious to try
to set the mood for the exercise and to tulk
about some of its evolution, chronology and
philosophy down through the years.

First of all, let’s make it plain that the SET
is strictly an ARRL-sponsored exercise. True,
all public service nets and independent facilities
are welcomed and are urged to take part. True,
the Red Cross, always.one of our most. important
to-be-served agencies, is an integral part of the

that in the past many:have thought it was a
Red Cross sponsored exercise. More recently,
civil defense: hay ‘‘got into the act.” Other
government agencies, natiohal, state and local,
have from time to time been involved. Neverthe-
less, the original purpose was to test the ARRL’s
‘sponsored facility, first known as the ARRL
KEmergency Corps ({AEC), then as the Ama-
teur Radio Emergency Corps ({when the
AEC became the Atomic Energy Commission)
and today as the Amateur Radio Public Service
Corps embracing AREC, NTS (National Tratfic
System) and, by interpretation, the Radio Ama-~

*(Communications Manager, ARRL, )

v

teur Civil Emergency Service, the latter strictly
government-sponsored. The first SET was held
in October, 1947, and was a resounding success.
The following year it burgeoned into a nation-
wide activity ‘‘bigger than the Field Day,” and
has been going strong ever since, with ups and
downs the same as any activity.

Unlike the Field Day to which it oft,en has
been (ompared the SET is not a contest. The
object is not to ‘“win” in a competitive sense of
the word. If an AREC group 4‘beats” anybody
or anything, last year’s score is the basis of
comparison, and this is the principal purpose of
the scoring system — to do better than you did
last year and to roll up a higher national total
number of points than the previous year.

Throughout the years, thé SET has been criti-
cized from both ends. Criticism from both
ends is usually a good sign, because it indicates
a middle-of-the-road course. t)n the one end
were those who criticized it because there was
too much planning, 4hd how caun you simulate
an emergency if everything is planned sahead
of time? On ‘the other end were those who
criticized it because there wasn’t enough ad-
vance notice, and how can you get a decent
turnout if you ‘don’t let your people know in
advance that they'll be -needed on a certain
weekend, and during what periods of time?
Well, counters Extreme No.' !, suppose it were
a real emergency, how would you do it then?
It’s not a real emergency, rebuts FExtreme No.
2, it’s only a test; if it were a real emergency,
they’d come out, lose bleep. dlsrupt or interrupt
any prekus pla.rls, go ‘‘all out” /to serve — but
you can't expect bhem to forego a pla.nned
weekend w1t:houb nomce in order bo take part in
a test. .

This brings us to t,he title question — how
far can you simulate? If you think a little,
the answer is fairly obvious. You can simulate
all kinds of physical conditions if you use enough
1magmat10n and go to enough trouble. What
you can’t simulate are the emotions of the
participants. Even the most skillful simulation,
although it may instill enthusiasm and excite~
ment, cannot evoke fear or compassion or the
kind of devotion and dedication that go along

WA7ZHQE (1.} presents the Inland Empire Radio Amateur
of the Year Award to Erwin Schuler, W7BFI, at the North-
west Weather Net Banquet.
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with them. This is where simulation falls far
short of the real thing. This is the reason why,
in a real emergency, amateurs eager to participate
will materialize ‘‘out of the woodwork” while
in a simulation only the ‘“regulars” will show
and other amateurs may even deplore the
QRM to their routine operating.

In a poll conducted among CD appointees
some months ago, the voting was overwhelm-
ingly in favor of conducting an ‘‘unannounced
SET.” The thinking appeared to be that such
an exercise would much more closely simulate
the real thing than the existing procedure in
which the SET was announced as much as six
months ahead of time, a bulletin issued »six
weeks or so beforehand with complete details
on which nets would be operating on what
frequencies at what time, who would be where
to collect traffic for the Red Cross, for ecivil
defense, for ARRL, and so on. What’s more, it
would be a whale of a lot more fun.

The matter was given a lot of careful consider-
tion. How would it work? Assume, for example,
that no mention is made of the matter as the
month when the SET is usually held approaches.
Suddenly, at 10 A.mM. on a Saturday during the
month, W1AW takes the air with a special
bulletin, precedence ‘‘test EMERGENCY,”
announcing that as of that time a simulated
nationwide emergency has occurred, all AREC,
NTS and RACES groups and nets are activated,
each to conduct simulated emergency tests by
under going specified procedures. What would
happen?

Well, in the first place, there would probably
be a great deal of confusion, the amount de-
pending on how good a basic emergency plan
existed in the local group. In the second place,
a great many of the participants would not be
in a position to respond immediately, some not
at all, and the total participation would take a
decided drop.

What difference does this make, you might
ask, if it more accurately simulates the real
thing? But does it? The call to take part in
4 simulation is not the same as the call for the
genuine article. Suppose, for example, a pur-
ticular amateur is one of the mainstays of a
particular AREC organization, but on the
weekend in question he happens to be occupied
with his daughter’s wedding? Would he drop
everything and run if the EC called and said
they were having a surprise emergency test?
Would you? Probably not. But if the call were
for a real emergency of a dire nature, what
then? Chances are good that you would forego
the wedding and that you would be forgiven for
doing so.

Yes, there is a limit to the amount of simula-
tion that can take place, and a completely
“unannounced” SET just isn’t practical. It
would decimate participation and in a negative
way be no closer to the real thing than a planned
SET.

The fact remains that most emergencies are
not predietable. How, then, can we make the
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T/Sgt. Orville L. Baney, 27th Communications Squadron,

is shown handling one of more than 4000 phone patches

he handled through squadron station KGOALY in eight
months from Andersen AFB, Guam. (USAF photo)

SET a more useful emergency-preparedness
exercise? Perhaps the answer lies not in the
existence of planning, but in the nature of
planning and in its extent for this particular
exercise. Planning that is applicable to any
emergency, even though aimed at good results
in the SET, is all to the good if it is kept in
effect the year-around. Thus, this kind of plan-
ning is not lost and can be thought of as general
emergency preparedness. As for extent of plan-
ning, perhaps this can be restricted to announce-
ment only of the weekend on which the SET
will take place (so that all the ‘““regulars” can
plan to take part) without any specific assign-
ment of functions by the EC, RO or net manager
other than those that are part of the general
emergency plan for that particular group.

These and other ideas have been discussed
among dedicated amateur public service groups
during the past few months. QOne intriguing
suggestion is that the simulation could be made
much more realistic by assuming that an emer-
gency such as a hurricane has hit a certain
part of the country, amateurs in the affected
area being plunged into primarily roles while
the rest of our public service ‘“plant” rallies in
support. The locale of the simulated emergency
could be shifted from year to year so amateurs
in all parts of the country could get a crack
at being the center of attention, or ‘‘regional”
SETs could be held more often than annually
——say quarterly. Is not our public service
mission worth this much attention? The big
disadvantage: An awful lot of work in prepar-
ation of a realistic *‘scenario” of hypothetical
conditions on which to base operations — a
seript which would have to be kept secret until
the release date. Might be fun, tho, eh?

Fellers and gals, the 1970 SET is scheduled
for January 24-25. How about letting your KEC,
your RO or your net manager know, now, that
you’ll be available to take part thern, and how
about starting to take part immediately so
you’ll know what you’re doing when the time

comes? — WINJM
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Public Service Diary

At 1807Z on August 9, Cincinnati area amateurs
began what started as a routine weather watch at
the request of the Red Cross. By 2230 there were
heavy winds in some of the outlying suburbs.
W80OTUU took control of the Queen City lmergency
Net. At 2302 word was received from the Hamilton
County Communications Ceuter that a tornado
had destroyed a wmotel in Reading, Ohio, a large
tent in Madeira had blown down and that many
people were involved.

Using six-meter f.m. WASYRE and WASCKB
were sent to Reading where they provided com-
munication for the Red Cross, police and a railroad
company. WAS8SOT, upon hearing of the tornado
strikes, mobiled to the Wyoming Medical Center
where he learned the telephone service had been
interrupted and relief aid was needed. He radioed
a list of area physicians to WASGRR, who, using
the telephone, had several doctors enroute to the
center in a few minutes. Using six-meter a.m.,
WA8s JEN PBW and ZPS established a communi-
cations link among the Red Cross Chapter House
and the shelters located near the damaged areus.

The amateurs remained on duty until 0430 the
following morning, with several QCEN members
ulso manning the Red Cross Communications Center
on August 10 and 11.— WASCOA.

VE2PW and VE2RR received a telephone call
on September 1, from a friend, whose infant grand-
daughter was unconscious and having convulsions.
The woman was unable to contact the family
doctor but the Montreal Children’s Hospital ad-
vised that the baby should be rushed to the hospital
for immediate treatment.

‘When VE2RR picked up the child and family,
she also called VE2BPF, via the VE2MT repeater,

Harley B. Hicks, WAGMZW, SEC Minnesota, was pre-
sented the Department of the Army Outstanding Civilian
Service Award by Colonel Charles I. McGinnis, District
Engineer, Army Corps of Engineers, St. Paul. The award,
second highest that may be awarded to a civilian, was
given to WAPMZW for his efforts in coordinating com-
munications during the Minnesota spring flooding (see
Sept., 1969, QST, p. 70.).

who notified the police. VE2DIT called the hospital
and relayed instructions to VE2RR in the car.
Police met the car at a toll gate and rushed the
child to the hospital in an ambulance where, be-
cause of the advance notice given them by amateur
radio, doctors were able to save the child’s life.
— VE2ALE, SEC Quebec.

VE2DM, while on his way to work on September
16, discovered an accident at Pointe Claire, Quebec.
Using the VE2RM and VE2MT repeaters, VE2DIT
was contacted. Police and medical assistance were
summoned to the accident scene. — VEZ2ALE, SEC
Quebec.

On September 29 two sixteen-year-old hunters
were reported missing in the rugged bush of the
Spruce River Road area near Fort William, Ontario.
Radio communications for a search conducted by
the Lakeland Search & Rescue Unit were provided
by VE3s AJ AYZ ECR EEW and GOK. The search
was called off the following day, however, when the
two youths walked out after having spent the night
in the woods. -~ VE3AYZ.

Detroit area AREC members provided com-
munications, on June 17-19 and 24-26, for a Girl
Scout day camp. A net control and at least one
mobile or portable unit at each of the two camp
sites were employed using 2-meter f.m. Since there
was no ielephone service at ecither of the park
locations, amateurs were on standby in case some
emergency arose. Nine different amateurs partici-
pated, but fortunately, no emergencies occurred.
~- WW8BEZ, EC Wayne County, Mich.

Six times during June and July, Minneapolis
and St. Paul, Minn., amateurs took part in weather
watches when severe weather had been forecast
by the Weather Bureau. The twenty-eight par-
tivipants, under the leadership of WOMRL, KAGYO
and WAPs DWM LIS MNE MTN OEJ UWL,
used the facilities of the Minnesota Siz-meter
Tratlic Net. Luckily, in none of the six watches
reported did any severe weather develop.--
WAPDWM, VHF EC Minneapolis, Minn.

WAGTJK recruited members of the San Diego
2-meter ARPSC Net to furnish communications
for the Masters Track and Field Meet on July 6.
Check points were set up every five miles along the
26-mile marathon course with a net control at the
start and finish line. Two mobile units were used
to keep a tab on the progress of the runners between
check points. The race, in which all participants
were 40 years of age or older, began at 1345Z.
Amateurs remained on duty until the last of the
48 competitors finished at 1930.--- WA6KHN,
SEC San Diego.

At the Salt Lake City Rocky Mountain Division Convention
in July, Director W@BWJ (r.) presented PICON awards to
(L to r.) WAZGTU, WQFA and K7NQX.
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The Electron Benders ARC of Tulsa, Okla., helps the local
Red Cross chapter in manning its three disaster vehicles.
Here, left to right, WASBXX, K5GPVY, K500V and
WASIVS administer aid to an unidentified victim. There
are seven disaster teams manning the disaster wagons
round the clock and at least one amateur is on each team.
The trucks are equipped with 2-meter fm gear linked to
the Tulsa repeater. The Electron Benders club station,
W5O0K, is housed in the penthouse of the Red Cross Chap-
ter House where the club also holds its meetings.

A drill, simulating electrical storms, high winds,
heavy rains and local flooding, was held July 23 in
Allegheny and Westmoreland (‘ounties, Pa. The
purpose of the test was to acquaint AREC members
with proper emergency procedures.

Mobile stations were assigned areas in which
transmission and reception abilities were checked
and fixed stations were given a list of questions to
answer concerning the simulated emergency condi-
tions. More than forty amateurs took part, several
of them as both mobile and fixed stations. K3SMB
and W3OFI NCSed on ten meters while K3FGQ
and K3CHD maintained liaison to six and two
meters respectively. — K3SMB, EC llegheny
County, Pa.

The Central Michigan ARC, for the third con-
gecutive year, provided communications for the
Sparton Water Ski Tournament on August 9 and 10.
The tourney was held on the Grand River at Lan-
sing.

Using ten handi-talkies and one base station on 2
meter f.m. all operating points, located in pick-up
boats, at the judging stand, starting docks and
ranging points, had reliable communications. Seven-
teen amateurs, including the Lansing civil defense
director, WASKZY, took part in the exercise.
— WWA8BLAY. )

New highs for 1969 were set during the month
of August in both SEC reports received, 45, and in
amateurs participating in ARKC, 16,141. This is
two more sections and nearly 600 more ARKEC
members reported than in August, 1968. Amazingly
enough, this year's August report is nearly identical
to that of August, 1967, so the long term improve-
ment has been just about nil. Sections reporting
during August: Ala, Alta, Ariz, Ark, BC, Colo,
Conn, EFla, EMass, EPa, (Ga, Ind, Iowa, Kans,
Ky, LA, Mar, Mo, Mont, Nebr, Nev, NMex, NLI,
NNJ, NTex, Ohio, Okla, Ont, Org, Oreg, Que,
SDgo, SF, SCV, Sask, SDak, SNJ, STex, Tenn,
Utah, Va, WFla, WNY, and WPa.

Now, gang, don't let this one pretty good month
go to your heads. Keep those reports coming in!

Traffic Talk

It is gratifying to note the wide use of ARL texts
in traftic being handled these days. About one
message in four has an ARL text somewhere in it.

What, you don’t know what an ARL text is? It'sa
message text number used in place of a written out
text to save time, particularly useful in inass
originations such as at exhibit stations or in han-
dling military morale traffic. In fact, MARS also
uses the ARL list, sometimes using the indicator
MTX instead of ARL.

If someone throws a message at you containing
the check ARL 7 (for example), this indicates that
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the text contains an ARL text number. The 7 does
not stand for the text number; it is the actual word
count of the message as sent. That is, if the text as
sent is ARL THREE X WILL BE HOME SOON,
the message check should be ARL 7.

Now supposing you don’t know what ARL
THREE stands for; that is, you don't have a copy
of the ARL list. No matter if you are relaying to
another relaying station; just pass the inessage to
the next station as received. If you are delivering,
however, it's a different matter. You have to know
what ARL THREE stands for. If you have the ARL
list, it’s easy. 1f not (write and ask us for a copy
of (D Form 3, or look in the back of your ARRL
log book), then you have to get the station sending
yvou the message to give you the complete text,
which in this examnple would be AM PERFECTLY
ALL RIGHT. DON'T WORRY. WILL BE HOME
SOON and the check would be 12 (without the ARL).
Note in transmitting the message that periods and
other punctuation, if used, are counted in the check.
Periods are sent as X, or as X-ray on voice, as STOP,
or sometimes as PD. Commas, question marks
(QUERY), other punctuation are spelled out for
clarity. We usually avoid using punctuation in
message texts if we can.

The ARL list changes from time. A few years ago
it was gone over carefully and a nwnber of texts
eliminated because they were duplicating and the
meaning could just as well be expressed by another
text number — that is, the same thing was said in
different words, an unnecessary duplication. Also,
some one or two word texts were eliminated (be-
cause it’s just as short to use the words as to spell
out the ARL number). Brevity is the aim, not
secrecy. Subsequently, one of the ARL lists con-
tained a ‘‘key’’ in case the ARL number used was
not on someone’s list.

About the same time, we got together with the
MARS chiefs and adopted a set of new ARL num-
bers to be used in military-morale traffic. MARS
used them as MTX texts until our next printing of
the ARL list, then used ARL in place of MTX.
(Occasionally you will still find soreone using
MTX, don't let it confuse you, they are the same as
ARL.) The current ARL list (CD Form 3) contains
ull these.

It is important to note that no ARL numbers have
been reassigned to « different meaning. If an ARL
text was eliminated, so was its number — forever!
If you receive a message with an ARL text and the
text number is listed on your CD-3 sheet, you can
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be sure that it's the correct text, whether your
sheet is an old one or a new one. If it’s not listed,
then ask the transmitting operator to spell it out
for you. You way nut need to know it, but if
someone asks you (such as the guy you send it to!),
you should know.

Now for a little chronology. Prior to Sept. 1,
1966, there were 62 ARL texts on CD Form 3. On
that date, a new list came out containing 56 num-
bers; 158 ot the old texts (and numbers) were elimi-
nated and 12 new numbers and texts adopted. The
deletions were made because of duplication or lack
of usefulness, und the additions included standard
usages for such things as new jobs, retirement,
birth congratulations, vacations and acknowledge-
ruents. Up until recently, s newer ARL list con-
tained 69 texts, including the military (MTX)
additions. The latest list adds # new number
(EIGHTY TWO) to take care of ‘‘get well'’ wishes,
s0 now we are up to 70. Frequently we get sugges-
tions for new numbers; if any of these are adopted,
it will soon be necessary to eliminate more of the
old numbers to make rootn for all on the sheet.
There are still some near-duplicates that c¢an be
sombined.

{Jse the ARL nuwbers, gang! That's what they’re
for, and the tnore we use them the more their use
will be popularized. And don’t forget — never use
numerals in transmitting an ARL message text
number. Always spell it out.-— WINJAM.

National T'raflic System. The fourth meeting of
the Eastern Area Stafi of NTS took place on Sept.
20-21 at a place called Newington, Coun., in the
conference room at ARRL Headquarters. Con-
ferees were W4UQ (chairman and member-at-large),
WIEFW (1RN), W2FR (2RN), K3MVO (3RN),
W4SHJ (4RN), WSCHT (8RN), K2KIR (KAN),
W3EML (TCC), W2ZVW (at large), WERYP (at
large) and, as observers or guests, all or part-time,
W1BJG, WAILHSN, W1YYM, WA9HHH and
WINJM. The stalf was in official session for ap-
proximately ten hours during the weekend. The
agenda contained 14 items and the conference
started bravely to observe the prescribed awenda,
but soon broke down as additional matters came up
and some of the agenda items were disposed of. A
esomplete tape of the proceedings was recorded.
Here are some ot the highlights of a most signiticant
and noteworthy meeting.

1) ECN Manager VE3BZB was not able to at-
tend, sent his regrets and at the same time sub-
mitted his resignation. Concurrently, K3MVO
(who was present) submitted his resignation as 3RN
manager, as did W2ZVW as a member-at-large.
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Qhio SCM WB8ETU (I.) and SEC W8OUU discuss pians for

‘‘redistricting” the Ohio AREC plan at the Findlay Hamfest

on Sept. 7. The new plan calls for 24 ECs, each to be in

charge of three to five counties, while the old pian re-

quired an EC in each of Ohio's 88 counties. (Photo by
WASBCOA/ WAPFEW

The Staff made recommendations for replacement
of the former two, which are now being acted upon,
and the latter was replaced (effective as of the end
of the meeting) on the spot by W1BJG.

2) The Simulated Kmergency Test was dis-
cussed in considerable detail, resulting in several
recommendations, one of which was for an ‘‘un-
planned’ SET as against the proposition of an
**unannounced’’ SET. While none of the managers
was cotumitted to “‘unplanning,” it was the under-
standing that in 1970 the SET, as far as NTS-
Kastern is concerned, would operate pretty much
on u catch-as-catch-can basis, with participants
nevertheless being notified ahead of time when they
would probably be needed.

3) Kmergency activation of NTS came in for
quite a bit of discussion, resulting in a recornmenda-
tion that manager “‘activation’' frequencies be set
up on X0, 40 and 20 meters to enable NTS net
managers to confer on the necessity for emergency
activation under given circumstances. This recom-
mendation will be passed along to the other staffs.

4) As always, the value of NTS statistics was an
agenda item and several proposals for working out
more meaningful statistics for NTS were made.

5) Precedences. Une of the members had previous-
ly distributed a proposal recommending deletion of
the P2 pretix, because of confusion between the *“2"
and the number of messages when reporting in
(e.g., a station might report in with three messages
with precedence P2, so he would say * P2 3" and
INCS might mistake it for * P23,”" meaning that the
station had 23 messages of P precedence). Much
discussion on this detail, and it was finally recom-
mended that the P2 designation be changed to Q
to avoid this difficulty while at the same time pre-
serving alphabetical sequence in the precedence
designations.

6) The customary session of grumbling about
“daylight saving’ time took place and nearly
everybody agreed that it was the invention of the
devil but nothing much could be done about it.

7) RM and PAM appointment qualifications
were discussed and it was agreed that SCMs needed
more education on making such appointments.

8) NTS certification was discussed and some
proposals for a new, higher type of NTS certifica-
tion based almost entirely on performance (rather
than attendance) were kicked around. One version
called for such ‘‘merit’ certificates at each level,
another called for a particular kind of certificate with
tough requirements.

9) It was noted that NTS has no systematic
provisions for foreign traffic routing. Discussion on
this point was resolved simply by agreeing to route
wnch traffic via 3RN as long as the individual outlet
in that region is available.

10) This brought up the problem of APO/FPO
traffic, especially that going to Southeast Asia.
Much of this tratlic, being routed via various MARS
channels, is being dead-ended because of overload,
and efforts to systematize its handling have been all
but fruitless so far. The emphasis on MARS has
heen on phone patching. After considerable dis-
cussion, the only recommendation made was that
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the communications manager cont.mue his efforts
to resolve the problem.

. 11) The cowmunications manager and Chairman
W4UQ reported on progress (nil) in NIAC — the
National Industry Advisory Committee — the
Amateur Radio Subcommittee of which is trying
t0 come up with a national amateur radio emergency
plan. At the moiment, the status seems to be quo.

12) Incentive in N'TS was the next subject on the
agenda. One such incentive would be the super-
certificate proposals mentioned above. Ahother
recommended is more pushing of the A-1 Operator
Club. A third is the publication of a periodic NTS
bulletin somewhat similar in format to the CD or
ARPSC Bulletin, but edited in the field.

In a separate commentary on the EAS meeting,
8RN Manager WSCHT says *‘In reality, what we
do at the meetings in the way of concerted action
is secondary. Resulting actions preceded by thought-
ful consideration of the individual members operat-
ing within their own spheres is what really counts.
The interchange of ideas, -discussions of mutual
problems and discussions on NTS as a whole
causes the sawdust between our ears to get warm.
From this we personally gain a better perspective
of NTS as a whole and thereby can chart a more
effective course of action for building ARPSC. To
put it in a nutshell, lXAS is primarily a source of
ideas and a swunding board for ideas on how we
can operate more effectively within NTS." Kven if
nothing else were to happen, sez Hank, this would
make the meetings worthwhile.

September reports: W2FR reports that he has issued
2RN certificates to 1'2s HYM MTA QC RUF, K2s JBX
KIR, WA2CAL and WB2NSYV, all for the second consecu-
tive year. Howie also reports trathic at an uninspiring low
in September, not quite as starved as .June, but a close
second. K3IMVO, who sent 3RN certificates to WIKUN
and WA3IPU, also reports tratfic down. WSCHT says that
since F'CC has decided not to implement part two of incen-
tive licensing as far as the ¢.w. bands are concerned, maybe
8RN will move hack to 3530. (That should ease some of the
¢ongestion between 3636 and 3645; what with three region
nets and several section nets in that nine kHz., bet SET
would really be fun!— WASHHH) WIHRY says 9RN
had the second worst September in fifteen years. WBLGG
has also had second thoughts about TEN'’s QSY to 2600
now that FCC has made the future known; TEN is remain-
ing on 3545. K2KIR reports & not-too-common occurrence
for BAN; K2KTK has taken over the Thursday night NCS
slot formerly held by W2ZVW who has gone to New Mexico.
CAN certificates have gone to \W4SQQ, ¥ B4s HUS KPE,
WINXG, WAIQKYP and WAds RVR TOD, reports man-
ager WAQRAK., .

Aver- Represen-
Traffic  Rate age  tation (%)
1420 1.248 47.3 96.1
880 854 29.3 100.0
1309  1.082 43.6 100.0
042 349 9.0 92.1
444 .684 7.4 98.0
413 429 6.9 97.1
250 .28 6,2 58.8
488 .353 8.1 86.9
1032 859 17.2 100.0
400 416 7.1 37.5
447 326 7.5 90.0
387 .369 6.6 90.8
497 514 3.2 70.2
110 269 2.1 82.2
. 172 .196 4.6 417
Sections!. ..., 1915 10081 5.3
TCC Eastern. .1192 768
TCC Ceatral. . .90? 606
TCC Pacific...1192 1098
Summary....2670 20847 EAN 11.0 —
Record. . L2866 27764 1.309 15.4 —
1 Secbxon and Local nets reporting (57): O0S$SB, BN
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(Ohio); PVTEN, NJSN (N.J.); BUN‘(Utah); FCATN,
KTN, KYN (Ky.); SCN (8.C.); CCN (Colo.); WSN, NTN,
WARTS (Wash.); FMTN, VEN, GN, FPTN, QFN, TPTN
(Fla.); MDCTN (Md.-D.C.); BEN, WIN, WSSN, WSBN
(Wisce.); QMN, WSSB (Mich.); ILN (IlL); CPN, CN
(Conn.); EPA, PTTN, EPAEPTN (Pa.); RISPN (R.L);
QIN (Ind)); NCN (Cal); NCNE, NCNL (N.C.); NYS
{N.Y.); GSN (Ga.); MSPN, MJN, MSN (Minn.); WMN
(Mags.); OLZ (Okla.); VN, VSBN (Va.); West Que. VHF,
OQN (Ont.-Que.); MTN (Man.); TN (Tenn.); AENB,
AEND, AENH, AENR, AENT (Ala.); TEX (Tex.); QKS
(Kans.).

¢ TCC functions, not counted as net sessions.

Transcontinental Corps, W3EML says W4SQQ has
earned a TCC-Eastern certificate. W7DZX says TCC Pa-
cific had an increase in failures because of misunderstandings
ahout skeds.
September reports:

Fund- % Suc- Out-of-Net
Area | tions cessful Trafiic Traffic
Eastern...... 91.7 1970 768
Central. . 95.5 1226 . 6506
Pacific. . 90.8 2196 1068
Summary. 92.2 5392 2442

The TCC Rouber Eastern Area (W3EMUL, Dir.) — Wls
BJG NJM YKQ, K1ESG, W2s FR GKZ PU QC, K#s KIR
RYH, WA2s BHN BLV CAL UWA, W3EML, K3MVO,
W4« NLC SQQ UQ, K1KNP, WSCHT, K8KMQ, WA8s
OCG POS. Central Area (WBLCX, Dir.) — W40GG,
K4AT, W5MI, W9s CXY VAY, WA9s BWY RAK VZM,
Was HI INH LCX ZHN, K@AEM, WAgs 1AW MLE
RVR., Pacific Area (W7DZX, Dir.) — W6s BGF BNX
BEOT IPC IPW VNQ VZT, K6DYX, Wd46s BRG LFA
ROF, WB6HVA, W?s GHT KZ, WA7CLF, K@JSP.

Independent Net Reports:

Net Sesstons Check-ins Trafiic
T290. ..o, 4 1698 988
North East T'raffic 379 265
20 Meter [SSB K 399 4645
QITC........covenn. 91 30
North American SSB. ...26 535 221
Eastern U.S............ &0 .91 67
Clearing House. . .. ... . 352 208
Mike Farad E& T...... 2 296 179
Hit & Bounce........ . 341 330
All Service. .. ..ovuveuun. : 58 20
‘ﬂs?——l

0 e

Q- Strays %,

Feedback

In the ARRL DX Competition results write-up
in October QST, the captions on page 78 should
be reversed; the Southern California DX Club
CW Award should go to K6NA; the Central
Michigan ARC score should read 3,539,134; the
approximate d.c. power input listed for KV4FZ
should read AB; and PJ2VD should be listed under
South America making him Continental Champion.

8BBDXCC NEWS

Nr. 1 W4QCW
Nr. 2 DL7AA
Nr. 3 WIEVT
Nr. 4 W8GZ
Nr. 5 W8BT

. sBDXCC.
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or Virtue
Triumphant

fornia were astounded to learn that there was

legisiation in the (California Legislature which
would, when enacted, result in at least a 20009
increase in the cost of call-sign license plates over
the normal life of the plates. Assembly Bill AB60
introduced by Assemblyman Wakefield of Hunting-
ton Park called for an initial charge of $20.00 when
the plates were issued, $10.00 each yvear when the
vehicle was reregistered and $20.00 when the owner-
ship of the vehicle was transferred.

Initially the legislation was introduced by As-
semblyman Wakefield on the behalf of a Citizen
Band group in his district which call themselves the
*Trail Blazers’’ and was intended to provide call-
sign plates for the (*Bers. The Department of
Motor Vehicles put an estimate of $40,000.00 as
the cost to implement the program for the (Bers.
An amendment was added to the original bill to
include thie amateur call-sign plate holders.to help
offset the cost of the program, the amateur in effect
being taxed to benefit the CB group.

The inclusion of this amendment was noted by
June Moore, €WB6CIE, whose employment entails
review of all legislation before the California Legis-
lature. WB6CIE immediately passed the informa-
tion onto Hugh Cassidy, WASAUD, the SCM of the
San Francisco Section.

‘WABAUD immediately prepared an issue of the
San Francisco Section COURIER and mailed it to
all appointees within the San Francisco Section as
well as to affiliated ARRL Clubs within the Pacific
Division and to the SCMs in the Southwestern Divi-
sion in Southern (‘alifornia. kvery attempt was

*77 Coleman Drive, San Rafael, California 94901

** 10835 Willowbrook \Way, Cupertino, California 95014

IN early July the amateur radio operators in Cali-

The Sacramento

License Plate Debacle

BY HUGH CASSIDY,* WASAUD AND
J. A. DOC GMELIN,** W6ZR]J

made to get the information before the amateurs in
Ctalifornia over the July 4th week-end. The informa-
tion on the legisiation was passed over various com-
munication channels including club bulletins, the
WESCARS, Mission Trail Net, Northern California
Net, Southern Culifornia Net, Golden Bear Net and
others. The startled amateurs in ('alifornia re-
sponded by writing and telegraphing their repre-
sentatives in Sacramento opposing this legislation.

At this time it was found that the measure had
already cleared the California Assembly, passing
by a vote of 47 to 16. It had been sent on to the
State Senate for action there.

With the alert on, the amateurs in the State
(apitol kept close watch and Armond Noble,
WB6AUH, learned that the bill was due to come
before the Senate Transportation Committee on
July 16th. WB6AUI notitied John Minke, WAG6-
JDT, SCM of the Sacramento Valley Section who
passed the information immediately to WAG6AUD.

This information was learned on July 15th the
day before the hearing. Consultation with the
Pacific Division Director was held by WAB6AUD
and the Pacific Division Director, Doc (imelin,
W6ZRJ, in turn consulted with John Ciriggs,
W6KW, in the Southwestern Division.

Because of the short notice, it was not possible
for either Director to get to Sacramento in time for
the Committee Hearing and authority was given to
WAGAUD to speak for both ARRL Divisions in
opposition to the bill.

On July 16th WA6AUD met with WA6JDT prior

to the Committee hearing and they were also joined
by Ross BStevens, W6FRE, of the Sacramento
RAMS Radio Club and Marcia Rast, K6DLL and
C'yvril Cochrane, WB6KZN of the North Hills
Radio Club. . :
. Prior to the opening of the Committee heéaring,
Assemblyman Wakefield, there on behalf of his own
legislation, discussed the matter with the amateurs.
All the amateurs expressed their indignation over
the measure and their objection to the inclusion of
the charges for the amateur cull plates. Assemblyman
‘Wakefield attempted to compromise with the ama-
teurs, suggesting possibly a $5.00 initial charge and
$5.00 each year thereafter. This was rejected com-
pletely and the Assemblyman was advised that
only the present charge of $3.00 for the initial
plates, and no other charges. would be acceptable.
Assemblyman Waketield then suid that he would
strike all references to the amateur call plates from
the legislation.

When the measure was hefore the Senate Trans-
portation (“ommittee, Assemblyman ‘Vakefield

Last month ‘‘Happenings’’ reported that Ohio call letter license plate fees had
been raised by the legislature, with little or no discussion among amateurs while
the bill was going through. In California, a proposal to raise amateur fees was
tacked onto a bill to allow call letter plates to CBers — a clear case of adding
injury to insult! Here ig an account of how the good guys (wearing' white ham-
type hats) cut off the bad guys (10-4!) at the pass.
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asked that that portion of the bill referring to ama-
teur call plates be eliminated and the Transporta-
tion Committee did that. An attempt to have a CB
representative address the Transportation Comi-
mittee was rebuffed and the Transportation Com-
mittee moved onto other work.

With this action, any possible threat to the ama-~
teur license plates in California appears to have
been eliminated for this session. It did seem apparent
that the legislators had been strongly affected by
the letters and telegrams sent to them in the ten
days since the amateurs first learned of this legisla-
tion.

Credit must be given to June Moore, WB6CIE,
who first blew the whistle on this legislation and
to Armond Noble, WB6AUH, who watched for
action on it in Sacramento. Also, the Sacramento
area ‘amateurs, Ross Stevens, W6FRE, Marcia
Rast, K6DLL and Cyril Cochrane, WB6KZN, who
voluntarily showed up at the Committee Hearing
along with the Sacramento Valley SCM John
Minke, WA6JDT and Hugh Cassidy, WA6AUD,
SCM of the San Francisco Section who through
the San Francisco Section COURIER spread the
word throughout California and who was the ARRL
spokesman for the hearing. Certainly credit must
be given to all the traffic and emergency nets and
the radio clubs who reacted to this legislation by
writing to their legislators. Less than two weeks
elapsed from the time the story was broken in the
C'OURIER until the Senate Transportation (Com-
mittee took action to eliminate any reference to
amateur call-sign plates from the legislation. Cer-
tainly the value of concerted action on the part of
radio amateurs was clearly demonstrated in this

matter. [os]

The Band Divider Beam Antenna
(Continued from page 46)

in each feed line were connected together, and the
two shorted lines were fed 180 degrees out of
phase from an antenna tuner. This eliminated
the critical tuning, and the system worked quite
well otherwise. Further experiment along this
line is planned for the future.

20 Meters: The SWR was less than 1.6 to 1
without a matching network. The direction
switch worked backwards, but otherwise the
antenna worked about as well as it did on 40.
The front-to-back ratio was estimated to be
about 20 dB. Several VKs were worked with ease.

10 and 15 Meters: 'The SWR on 10 was 3 or
4 to 1, and about 8 to 1 on 15. When a matching
network was used and adjusted for 50 ohms, the
antenna worked well on both bands, although the
radiated pattern appeared to be essentially
nondirectional. All continents were worked on
both bands with good reports.

In summary, the Band Divider antenna gives
outstanding performance on its design frequency,
and good performance on the other high-fre-
quency bands. Its front-to-back ratio may be
used to cut down the signals from short-wave
broadcast stations (and jammers) and thus make
more of the 7-MHz band usable. It may also
be used to reduce QRM from a strong local. It is,
without a doubt, the most effective and versatile
antenna that the authors have played with in
many years of wire stringing. [g5T=]
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A.R.R.L. QSL Bureau

The function of the ARRL QSL Bureau System is to
facilitate delivery to amateurs in the United States, its
possessions and Canada of those QSL cards which arrive
from amateur stations in other parts of the world. All you
have to do is send your QSL manager (see list below) a
stamped self-addressed envelope, about 414 by 934 inches
in size, with your name and address in the usual place on
the front of the envelope and your call printed in capital
letters in the upper left-hand corner,

Cards for stations in the United States and Canada
should be sent to the proper call area bureau listed below.
W1, K1, WA1l, WNI1!— Hampden County Radio Asso-

ciation, Box 216 Forest Park Station, Springfield, Massa-

chusetts 01108.

W2, K2, WA2, WB2, WN2 — North Jersey DX Assn.,

P.O. Box 505 Ridgewood, New Jersey 07451.

W3, K3, WA3, WN3 — Jesse Bieberman, W3KT, RD 1,

Bailey Hill Rd., Malvern, Pennsylvania 19355,

W4, K4— H. L. Parrish, K4HXF, RFD 5, Box 804,

Hickory, North Carolina 28601,

WA4, WB4, WN4it—J. R. Baker, W4LR, 1402 Orange

St., Melbourne Beach, Florida 32951.

W5, K5, WAS, WN5 — Hurley O. Saxon, K5QVH, P.O.

Box 31367, El Paso, Texas 79931,

W6, K6, WA6, WB6, WN6 — No. California DX Club,

Box 11, Los Altos, California 94022.

W7, K7, WA7, WN7 — Willamette Valley DX Club, Inc.,

P.O. Box 555, Portland, Oregon 97207.

W8, K8, WAS, WN8 — Paul R. Hubbard, WASCXY, 921

Market St., Zanesville, Ohio 43701.

W9, K9, WA9, WN9 — Ray P. Birren, W9MSG, Box 519,

Elmhurst, Illinois 60126.

Wo, Kg, WAd, WN@ — DDes Moines Radio Amateur Asso-

ciation, P.O. Box 88, Des Moines, Iowa 50301.

KP4 — Alicia Rodriguez, KP4CL, P.O. Box 1061, San

Juan, P.R. 00902,

KZ5 — Gloria M. Spears, KZ5GS, Box 407, Balboa, Canal

Zone,

KH6, WHB — John H. Oka, KH6DQ, P.O. Box 101, Alea,

Oahu, Hawaii 96701.

KL7, WL7 — Alaska QSL Bureau, Star Route C, Wasilla,

Alaska 99687.

VE1 — L. J, Fader, VE1FQ, P.O. Box 63, Halifax, N.8.
VE2 — John Ravenscroft, VE2NYV, 353 Thorncrest Ave.,

Montreal 780, Quehec.

VE3 — R. H. Buckley, VE3UW, 20 Almont Road, Down-
view, Ontario.
VE4 — D. E. McVittie, VE40X, 647 Academy Road,

Winnipeg 9, Manitoba.

VE5!— A, Lloyd Jones, VE5JI, 2328 Grant Rd., Regina,

Saskatchewan.

VE6 — Karel Tettelaar, VE6AAYV, Sub, P.O. 55, N, Ed-
monton, Alberta.
VE7 — H. R. Hough, VE7THR, 1291 Simon Road, Victoria,

British Columbia.

VE8 — George T. Kondo, VE8 ARRL QSL Bureau of

Department of Transport, Norman Wells, N.W.T.

VO1 — Ernest Ash, VO1A4, P.O. Box 6, St. John's Newf,
VO2 — (Goose Hay Amateur Radio Club, P.O. Box 232,

(GGoose Bay, Labrador.

SWL - Leroy Waite, 39 Hannum St., Ballston Spa, New

York 12020.

! I'hese bureaus prefer 6 X 8 inch or #60 manila envelopes.

IS YOURS ON FILE
WITH YOUR Q5L MGR2
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CANADIANS GET TRIAL RULES
FOR REPEATERS

At the request of ARRL Canadian Division
Director Noel B. Eaton, VE3CJ; a presentation
by the Canadian Amateur Radio Federation;
and in line with forum discussions at the Ontario

convention last summer, the Canadian Depart-
ment of Communications has released provisional
rules for the operation of repeaters in the amateur
service, with permanent rules to follow in a year
or s0. The text below is quoted from a letter to
Director Eaton:

As a result of a review of policy with regard
to the operation of repeaters in the amateur
experimental service it has been decided, as
an interim measure, to permit the develop-
ment of such systems un a trial basis with the
object of developing a firm policy within one
year.

In the circumstances, we are now prepared
to give favourable consideration to applica-
tions requesting permission to establish and
operate repeater stations, including facilities
for point-to-point linking of such stations
on the following basis:

1. Applications for amateur automatic re-
peaters will be considered on a case-by-
cage basis, ay in the past, -

2. The licensee of the automatic repeater will
he responsible for the technical operation
of the station, irreluding control over
access by any amateur station or by a
restricted group.

3. The licensee of the automatic repeater
will be responsible for the maintenance of
a technical log showing malfunctions, ser-
vicing, on-the-air tests etc.

4. All emissions from the automatic repeater
on 144-148 MHz (or on 50-54 MHz)
are to be identified by a keyed transmis-
sion of the stations call sign at reduced
amplitude, at intervals not exceeding one
minute. (This will identify emissions from
repeaters as distinct from normal mobile
or fixed stations using these bands).

5. Point-to-point circuits between repeaters
shall use the frequency bands 220-225
MHz, 420450 MHz or higher amateur
bands. (This will restrict repeaters to the
original intent of using the 50-54 MHz
and 144-148 M Hz bands to extend the lo-
cal coverage only).

6. Point-to-point circuits between repeaters
(above 220 MHz) need not be identified
by tone coding. (This will avoid problems
of call signs being repeated by other
stations in the system).

7. The licensee of the automatic repeater
shall provide means to automatically
disable any transmitter (regardless of
frequency) where on-the-air time exceeds
three minutes, and re-actiyation by
physical or remote control means shall be
by the licensee only. (This will ensure that
the licensee retains technical control of
the station’s operation).

The conditions outlined above represent
a considerable relaxation of policy previously
applied to repeaters. However, the require-
ment that all emissions from the repeater on
50-54 MHz or 144-148 MHz shall be iden-
tified by a keyed tone (para 2. 4 above refers)
is an additional requirement. Existing auto-
matic repeaters used to extend local coverage
on 50-5¢4 MHz or 144-148 MHz may be
identified by this means, or they may con-
tinue to use the old method where the ama-
teur station countrolling the repeater uses his
call sign followed by the call sign of the
repeater station. However, if a licensee of a
repeater applies for authority to use point-
to-point linking, then he will be required
to comply with the conditions outlined in
paragraph 2 above.

This interim policy has been forwarded to
our Regional and Field offices for their
guidance, and a letter similar to this is being
sent to the Canadian Amateur Radio Fed-
eration. .

W. J. WiLson,
Director, Telecommunications
Regulation Branch.

-

NO DUAL HOLDING, NOVICE AND
TECHNICIAN

In an order released December 18, 1968, the
Federal Communications Commission made ex-
amateurs newly eligible for another Novice
license, provided the license had been expired
for a year or more.

At the same time, the Commission ended effec-
tive January 24, 1969 the dual holding of Novice
and Technician Class licenses. Now a Novice
qualifying for Technician loses his Technician

74

Class license. k

FCC recently has been returning Technician
applications by Novices, to be sure they under-
stand this new rule. If you're a Novice going for
Technician in full knowledge of the situation,
you may be able to save some time in processing
by attaching a note which says, “I under-
stand that if my application for Technician is
granted, my Novice will be cancelled.”

[Eprtor’s NoTE: Thanks to WA1DJC for calling
the warning note to ARRL’s attention.]
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Any way you slice it, 50 years is a loooong time. That's

how fong John P. Hyde, W4BGS, of Nokesville, Virginia,

has been a member of ARRL. Here, Roanoke Director Vic

Clark, W4KFC (right) presents the ARRL 50 Year Member
pin, one of only 18 issued so far.

ARRL COMMENTS ON SPACE DOCKET

In response to the Fifth Notice of Inquiry
in Docket 18294, preparation of the United
States for the World Administrative Radio Con-
ference on Space and Radio Astronomy slated
for June 1971, the League has commented us
follows:

Before the

FEDERAL COMMUNICATIONS COMMISSION
Washington, D. C. 20854

In the Matter of

An Inquiry relating to prepara-
tion for a World Administrative
Radio Conference of the Interna-
tional Telecommunication Union
on matters pertaining to the radio
astronomy and space services

COMMENTS IN RESPONSE TO FIFTH
NOTICE OF INQUIRY

‘The American Radio Relay League, Incorporated,
is most appreciative of the consideration given to
the Amateur Radio Service in the Fifth Notice of
Inquiry (FCC 69-872) and fully supports the recom-
mendation in Part II, Section [I, Subsection b, of
the Preliminary Views of the United States of
America for the World Administrative Radio Con-
ference for Space Telecommunications (Attachment
3 to the Fifth Notice of Inquiry), which is as follows:

DOCKET NO.
18294

b. Amateur Use

Footnote 284A to the Table of Frequency Allo-
cations, which reads: *‘In the band 144-146 MHz,
artificial satellites may be used by the amateur
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service,” is considered unduly restrictive in that it
implies that such satellites may not be employed in
other bands allocated to the amateur service. It is
proposed to remove that implied limitation by
deleting No. 284A and by modifying No. 78 to
make it clear that space radio communication
techniques may be used in the amateur service
within the limitations imposed by the Table of
Frequency Allocations (e.g., regional allocations,
primary and secondary status).

Respectfully submitted

THE AMERICAN RADIO RELAY
LEAGUE, INCORPORATED
By RoserT M. BooTs, JR.
Its General Counsel
October 17, 1969

MINUTES OF EXECUTIVE COMMITTEE
MEETING

No. 327
September 27, 1969

Pursuant to due notice, the Executive Committee
of The American Radio Relay League, Inc., met at
the Headquarters office of the [.eague in Newington,
Connecticut, at 10:00 a.m. September 27, 1969.
Present: President Robert W. Denniston, W@DX,
in the chair; First Vice President Wayland M.
(Groves, WANW,; Directors Viector . Clark,
W4KFC, Charles G. Compton, W@BUO, Harry J.
Dannals, W2TUK, and Noel B. Katon, VE3CJ;
and General Manager John Huntoon, WI1LVQ.
Also present were (eneral Counsel Robert M.
Booth, Jr., W3P$S, and Assistant General Manager
Richard L. Baldwin, WI1IKE.

The (‘ommittee proceeded to examine nomina-
tions in the director elections, with careful attention
to the application of the eligibility riles concerning
membership and freedom from commercial radio
counections. The Committee made findings and
ordered actions as detailed below, all by unanimous
action.

Passing the torch—er, plaque. Kelly Berkley (right), 1968
losco Amateur Radio Club "'Ham of the Year" presents the
1969 award to Arthur Clarkston, W8KSL at the Tawas,
Michigan, hamfest. (Thanks, K8HKM, for the photo)
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An outdoormeeting of the Friendship Amafeur Radio Club
provided an opportunity for club president Maynard R.
Briggs, W3HWZ (right) and Atlantic Vice Director Harry A.
McConaghy, W3EPC (center), to present the April Cover
Plaque award to Daniel J. Healey, [ll, W3PG. The winning
article was ""An Examination of the Gamma .Match."”

ATLANTIC DIVISION

For Director:

Henry A. Blodgett, W3UTH/FRL; Gilbert L.
Crossley, W3YA; Geurge W. Hippisley, Jr., K2KIR;
Harry A. McConaghy, W3EPC; Paul D. Mercado.
W3FBF; and John F. Wojtkiewicz, W3GJY;
were found lawfully nominated and eligible and their
names ordered listed on ballots to be sent to Full
Members of the Division.

For Vice Director:

Jesse Bieberman, W3KT; Allan R. Breiner,
W3ZRQ; Harris J. Nadley, W3MQ: Haroid C.
Smith, WA2KND; and George S. Van Dyke, Jr.,
W3HXK; were found lawfully nominated and eligible
and their names ordered listed on ballots to be sent
to ¥Full Members of the Division.

CANADIAN DIVISION

For Director:

Noel B. Eaton, VE3CJ, was found lawfully
nominated and eligible. Being the only eligible
nominee, he was thercupon declared, pursuant to
the By-Laws, to be duly reelected as Director from
the Canadian Division for the 1970-1971 term
without membership balloting.

For Vice Director:

A. George Spencer, VE2MS, was found lawfully
nominated and eligible. Being the only eligible
nominee, he was thereupon declared, pursuant to
the By-Laws, to be duly elected as Vice Director
from the Canadian Division for the 1970-1971 term
without membership balloting.

DAKOTA DIVISION

For Director:

Charles G. Compton, WOBUO, was found law-
fully nominated and eligible. Being the only eligible
nominee, he was thereupon declared, pursuant to the
By-Laws, to be duly reelected as Director from the
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Dakota Division for the 1970-1971 term without
membership balloting.
For Vice Director:

John M. Maus, WPMBD, and Larry J. Shima,
WPPAN, were found lawfully nominated and
eligible and their names ordered listed on ballots to
be sent to Full Members of the Division.

DELTA DIVISION

For Director:

Philip P. Spencer, W5SLDH, was found lawfully
nominated and eligible; but the Committee was in
receipt of a communication from Mr. Spencer
withdrawing his name as a candidate. Max Arnold,
W4WHN; Myrlas B. Matthews, W5VAE; Harry A.
Phillips, K4RCT; and Thomas H. Raymond,
W5NJD; were found Ilawfully nominated and
eligible and their names ordered listed on ballots
to be sent to Full Members of the Division.

For Vice Director:

Philip P. Spencer, W5LDH, was found lawfully
nominated and eligible; but the Committee was in
receipt of a communication from Mr. Spencer
withdrawing his name as a candidate. A petition
was found for Max Arnold, W4WHN, but under the
provisions of By-Law 17 was declared void since he
was already lawfully nominated as a director candi-
date. Franklin Cassen, W4WBK, and John H.
Sanders, WB4ANZ, were found lawfully nominated
and eligible and their names ordered listed on ballots
to be sent to Full Members of the Division.

GREAT LAKES DIVISION

For Director:

Alban A. Michel, W8WC/W8SMQ; Leonard M.
Nathanson. W8DQL; and Louise Rippe, WS8HDB;
were found lawfully nominated and eligible and
their names ordered listed on ballots to he sent to
Full Members of the Division.

For Vice Director:

Louis A. Gerbert, W8NOH, was found lawfully
nominated but ineligible because of lack of the
required membership continuity. Walter 8. Gibbe-
meyer, WASPRR; James L. Russell, W8BU;
Currin L. Skutt, W8FSZ/KS8EPT; and Henry F.
Zimmerman, K4FU; were found lawfully nominated
and eligible and their names ordered listed on
ballots to be sent to Full Members of the Division.

MIDWEST DIVISION

For Director:

Sumner H. Foster, WOGQ, and C. W. Wade,
‘WPINH, were found lawfully nominated and eligible
and their names ordered listed on ballots to be sent
to Full Members of the Division.

For Viee Director:

Ralph V. Anderson, KONL, was found lawfully
nominated and eligible. Being the only eligible
nominee, he was thereupon declared, pursuant to
the By-Laws, to be duly reelected as Vice Director
from the Midwest Division for the 1970-1971 term
without membership balloting.

PACIFIC DIVISION

For Director:

J. A. “Doc’ Gmelin, W6ZRJ, was found law-
fully nominated and eligible. Being the only eligible
nominee, he was thereupon declared, pursuant to
the By-Laws, to be duly reelected as director from
the Pacific Division for the 1970~71 term without
membership balloting.
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For Vice Director:

Hugh Cassidy, WAB6AUD, was found lawfully
nominated and eligible. Being the only eligible
nominee, he was thereupon declared, pursuant to
the By-Laws, to be duly elected as Vice Director
from the Pacific Division for the 1970-1971 term
without membership balloting.

SOUTHEASTERN DIVISION

For Director:

Albert L. Hamel, K4SJH; Richard M. Jones,
W4BTM; H. Dale Strieter, W4DQS; were found
lawfully nominated and eligible and their names
ordered listed on ballots to be sent to Full Members
of the Division.

For Vice Director:

Charles J. Bolvin, K4KQ, and Larry E. Price,
W4DQD, were found lawfully nominated and eligi-
ble and their names ordered listed on ballots to be
sent to Full Members of the Division.

The Committee was in recess for luncheon from
12:50 to 2:00 p.M.

On motion of Mr. Clark, unanimously VOTED
that Messrs. Harry J. Dannals, Noel B. Eaton and
David H. Houghton, with F. E. Handy and Richard
L. Baldwin as alternates, are appointed a Com-
mittee of Tellers to count the ballots in the current
elections.

On motion of Mr. Compton, affiliation was
unanimously GRANTED to the following societies:
Aloha DX Club, Kaunakakai, Hawaii; Arkansas
Valley Amateur Radio Club, Russellville, Ark.;
Barrington Amateur Radio Society (H.S.), Bar-
rington, Ill.; Beloit Amateur Radio Club, Inc.,
Beloit, Wis.; Big Spring Amateur Radio Club, Big
Spring, Tex.; The Carteret-Craven Amateur Radio
Club, Newport, N. C.; Catholic Memorial High
School Amateur Radio Club, West Roxbury, Mass.;
Chattanooga Tri-State ¥M Assn., Ringgold, Ga.;

"'The Touchcoder II" by J. A. Bryant, W4UX, was judged
best article in the July issue of QST by the ARRL Board,
winning for its author the Cover Plaque Award. Presenta-
tion was at the Great Lakes Division Convention in Louis-
ville, Kentucky, by Great Lakes Director
Alban A. Michel, WBWC,

December 1969

Thomas A. Benham, W3DD, founder and president of

Science for the Blind, 221 Rock Hill Road, Bala Cynwyd,

Pa. 19004, has been named, ''Handicapped Pennsyl-

vanian of the Year." Pennsylvania Governor Schaefer

makes the award. Tom's organization distributes over

2000 tapes per month to the blind, including Rédio Digest,
which includes excerpts from QST.

Cubic Amateur Radio Society, San Diego, Calif.,
Dakota Feedbacks Radio Club, Grafton, No. Dak.;
Kast Central Minnesota Radio Club, Braham;
Minn.; Florida State University Industrial Arts
Amateur Radio Club, Tallahassee, Fla.; Florissant
Valley Community (‘ollege Amateur Radio Club,
Ferguson, Mo.; Georgia Southern Area Amateur
Radio Club (college), Statesboro, (ia.; (Goodyear
Amatenr Radio Club, Akron, Ohio;: Hiawatha
Amateur Wireless Keyers Society, Chicago, Il.;
Holland Area Radio Club, Holland, Mich.; James
Caldwell High School Amateur Radio (llub, West
Caldwell, N. J.; Kodak Amateur Radio Club,
Rochester, N. Y.; Lafayette College Amateur Radio
Club, Easton, Penn.; Mankato State College Ama-
teur Radio Club, Mankato, Minn.; Marlington High
School Amateur Radio Club, Alliance, Qhio; Mt.
Vaca Radio Club, Rio Linda, Calf.; Patrick Henry
Amateur Radio Club, Martinsville, Va.; Piqua
Radio Club, Piqua, Ohio; Red River Radio Ama-
teurs, Fargo, No. Dak.; St. Joseph High School
Amateur Radio Club, Cleveland, Ohio; San Fer-
nando Valley DX Club, Van Nuys, Calif.; Smoky
Mountain Amateur Radio Club, Blount County,
Tenn.; South Platte Amateur Radio Society
(SPARS), Parkville, Mo.; South-Eastern Virginia
Wireless Association, Norfolk, Va.; Space Center
Amateur Radio Society (SCARS), Kennedy Space
Center, Fla.; Twin ity Hams, Monroe, La.;
Waukegan VHF Society and Amateur Radio Club,
Gurnee, I1l.; Webster Explorer Radio Post, Webster,
N. Y.
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Dale Covington, K4GSX, here receives the 1968 ARRL
Technical Merit Award from Southeastern Division Director
Charles J. Bolvin, K4KQ at the Georgia State Convention.
The award recognized Dale's work in analyzing typical
amateur antennas, much of which appeared in QST.

On motion of Mr. Dannals, unanimously VOTED
to grant approval for the holding of s« Hudson
Division Convention at Tarrytown, N. Y., October
17-18, 1970; and to approve the already-scheduled
Pacific Division Convention in Fresno, Calif., May
15-17, 1970, as a jouint convention with the South-
western Division.

On motion of Mr. Eaton, unanimously VOTED
to confer Life Membership upon the following:

‘William David Adams, WOFNN
David L. Anshus, WAQHRM

R. 8. Arroyo, W60YL

N. Addison Ball, W3UKO
William L. Bartels, K1IYZ
Richard M. Bean, KTMOC
Craig V. Bledsoe, KATXK
Donald Rocco Bocast, W6TMT
Harry H. Bowers, W2EWZ
William Brazeiton, WSIYW

Ray W. Bryson, W7IWEJ
Siegbert D. O. Busch, K3LNE/DJOCN
Phillip Callison, WB6SUJ
Edmund C. Casey, WSDWJ
Malcolm Coburn, K1IDKB

Keith D. Collins, KIBTD
Edward K. Conklin, K1IHMU
James W. Cronn, W2RDD

T. Henry Dembinski, W6VAM
Robert K. Desgranges, KSINO
K. S. Dorsey, W3DHL

James Doucas, WAIKZA

David J. Drew, W7DPW
Bernard Dubbs, WA2FSR

Jim Ben Edens, Jr., KTQCA
Clifton H. Falls, W8KFAX /K8JIC
Raphael Finkelstein, WSJIC
Donald J. Geigner, K91H1OQ
Barry Goldwater, KTUGA
Robert W. Goodale, K7YFJ
Charles Girimes, [I, WASLFZ
Ernest D. Guimares, Jr. WA1BFD
William Lee Halleck, K1LMS
Hugo W. Havet, Jr., KTZLA
David W. Jensen, WORMYV/W7DJZ
(George W. Jones, W1PLJ
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Elza M. Lenn, W7SMB/W6EOO
Robert C. Lockwood, WAADHU
Oliver Maurice Lowery, W4MMK
John Michael Marquess, KSVNV
Herschel U. Martin, K4SCP

David L. Mays, KSMYU

Robert T. Miller, W6NJ

Raymond K. Milligan, WA9ABI
Kent A. Mitchell, W3WTO

Frank C. Mullaney, WOLC

Samuel C. McCluney, 111, KOECG
Joseph E. McQueen, W3PCX
Joseph F. O’Brien, KILCQ

Walter D. O’Neal, KLTEDY/WA6JJH
Jumes W. Parker, K1VII

. Norman Peacor, KI1IJU
Kenneth A. Piletic, W9ZMR
Norman W. Pinney, Jr., WAEMP
Richard Price, W3DBT

Thomas H. Renfro, WTMVC
William A. Riches, WA2DVU
Donald Riebhoff, K7CBZ

Vernon R. Robinson, W7GSP
Richard D. Schisler, jr.,, WB2RUM
William R. Schneider, Jr., K2UYG
Maurice J. Shumaker, WOHYB/K@VRL
Richard Subin, K2EVW

James W. Terry, KOJPG

Harold F. Thomas, K9KZG

James M. Tiefenthal, KSDVL
Richard Jay Tygar, WB2TSB
Joseph McAlpin Vann, W4IJP
(rayle B. Wadsworth, KIRNZ
Robert Paul Walsh, WASMOA
Albert J. Ward, WQIZF

John D. Waser, WA4BTI

Robert S. White, Jr., W2BBX
ldward Wilson, K4UCQ

‘Thomas . Wulling, K9APS

Mare Michael Zaharchuk, WA3CRM

The Committee examined proposals in the Fifth

Notice of Inquiry issued by the Federal Communi-
cations (Jommission in preparatory work for the
1971 international conference on space communi-
cations, and expressed general approval of the
intention to liberalize the ITU rules governing
amateur space communications activities.
-~ The Committee engaged in extensive discussion
and study of proposals for wider distribution of the
l.eague’s new film, ‘' Ham’s Wide World.”” Oun
motion of Mr. Dannals unanimously VOTED that,
based on the recommendation of the Public Rela-
tions Consultant, and with the concurrence of the
Chairman of the Public Relations Committee, the
(ieneral Manager is authorized to procure 50 more
prints of the film primarily for television and
high-school showings.

The C(‘ommittee carefully examined the FCC
Order of September 241, 1969 (RMs 1357, 1393, 1493)
and extensively discussed its impact on the amateur
radio service.

On motion of Mr. Groves, unanimously VOTED
to. respond in the affirmative to IARU Proposals
1¢8 and 129 for the admission into membership of
the Magyar Radioamator Szovetseg (lungary)
and the ‘Trindad and Tobago Amateur Radio
Society.

There being no further business, the Committee
adjourned, at 6:50 p.M.

Respectfully submitted:
JOAN HUNTOON, W1LVQ
Secretary
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“Mr. Amateur Radio” himself is our topic
for December, a ham whose name is probably
recognized by more amateurs than any other
ham who is still living -~ Francis Edward
Handy, WI1BDI Communications Manager
of ARRL for 42 years (now retired), and our
Honorary Vice President at present.

Ed was the author of the first Radio
Amateur’s Handbook back in 1926, just over
a year after he came to work here. (The
Handbook became a joint. effort after the
first few years, and more than 4,100,000
copies have been sold in 46 edihions; sLill,
it remains ‘“Handy’s Handy Handbook’ in
some circles!)

His main job of the working years was, of
course, coordination, support and encourage-
ment of all forms of organized amateur radio

Behind the Diamond Number 21 of a Series

operating — contests, civil defense and emer-
gency work, traffic nebs awards, and so on.
The clubs, the field orgamzatlon of Section
Commumcatxons Managers and their ap-
pointees, and the headquarters stations
WI1AW and WIINF were also in his bailiwick,
until retirement at age-65 in January 1967.

FEH was first hceusg(l as 1BDI at Augusta,
Maifie about 1920. L4ter, he ran up a record
of good communi

has been more
of amateur radio
work, 160-2 metefs , fm, ssb, e¢w and
RTTY. He’s just swapped the secretary’s
]Ob for that of the irdasurer for 1969-1970
in the Connecticut Wireless Association. He’s
a regular check-in on Connecticut Net, 3640
kHz. Wednesday noons, Ed drops in for the
weekly meeting at hq. of the Connecticut
Amateur Repegpter ()rganjzation (WAILLVI).
And he participates in MARS activities just
below 2 meters. His car license plates are
our favorites, bearing in place of a number
the letters ARRL!

Since his reti

ara Tag e |Suy Tave [Sare \Oev [uov {Dag

Tamfest Calen

New York — The Flatbush Radio Club will hold an
auction on December 29 at 7:00 .M. at 22 Webster Ave,,
Brooklyn, N. Y. For information and directions call
Morty, K2BDQ at 212-763-3243

New York — The Communications Club of New Ro-
chelle will hold their holiday dinner on December 5 at the
New Rochelle 8hore Club.

New York — The Westchester Amateur Radio Associa-
tion dinner is scheduled for December 11, at the Steak
Pub, Central Ave., Yonkers, N. Y,

COMING A.R.R.L. CONVENTIONS

January 17-18 — Southcastern Division,
Miami, Florida.

May 15-17 — Pacific Southwestern Divi-
sion, Fresno, Calif.

NoTE: Sponsors of large ham gatherings should
check with League headquarters for an advisory on
possible date conflicts before contracting for meet-
ing space. -1Dates may be recorded at 'ARRL for
up to two years in advance.

December 1969

DECEMBER

e Stravys g

When President Johnson’s term ended, he vielded
the office to Pregident Nixon. That’s not news, and
not related to ham radio, you say? Yessir — we're
talking about Carl Johnson, WASHSZ and Bob
Nixon. WS8IT, past president and president, re-
spectively, of the Tri-State Amateur Radio Associa~
tion, Huntington, West Virginia!

In reference to the FCC exam schedule, page 94
October QST, the new address of District 4 is
Room 819, Kederal Bmldmg, Balhmore Maryland
21201.
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Correspondence

The publishers of QST assume no responsibility for statements made herein by correspondents.

OVERWHELMED BY CB

€ At the West Gulf Division Convention, George
Hart spoke quite effectively on the matter of inter-
face among MARS, RACES, AREC, radio amateurs
ay a whole, and users of the Citizens Radio Service.
A prime point was the danger of amateur radio being
overwhelmed by CBers by sheer force of numbers,
both in the field of public service and in the use of
radio frequency allocations now assigned to the
Amateur Radio Service. This is a valid concern.

‘The one action that could head off such a catas-
trophe seems to be utterly taboo as a topic of con-
versation in radio amateur circles. ‘This is the quite
legal and wholly ethical course taken in many
other countries: That of opening the amateur bands
of 144 MHz and higher to operation by a class of
amateur radio operator whose license examination
does not include proficiency in the International
Morse Code. This is legal under present treaty
commitments.

Such an examination could have its theory por-
tion based upon the present Novice examination,
with, however, a more comprehensive examination
on regulations and upon operating practices. It
could be given by a committee of three persons
representing amateur radio (by one holding a Gen-
eral, Advanced, or Extra Class license), a public
official (Postmaster, Mayor, or other responsible
person), and a Notary Public or other person qual-
ified to administer binding oaths. This procedure
would tend to prevent the new class of license from
degenerating into a *‘Lazy Liars License,” such as
the current grades of *‘mail order’’ licenses.

By such means, amateur radio could profit by
an influx of persons who otherwise would be oper-
ating within the Citizens Radio Service in a psuedo-
amateur manner. The present practice of this illegal
style of operation has caused the CB to be more
accurately defined as the Criminai Band than as the
Citizens Band. Who knows, perhaps many of these
habitual criminals can be rescued from a life of crime
and rehabiliated into decent, law-abiding radio am-
ateurs? Isn’t it worth consideration? —— Clarl C.
Drumeller, W&JJ, Oklahoma City, Oklahoma.

CLATTER AND CHIRP

@[ As a logger and Novice operator during the 1969
ARRL Field Day I heard many of the field stations
on the air. After a while I began to wonder about this
activity. I would estimate at least 50 percent of the
stations I heard had clicks, clatter, chirp, squeal,
splatter, over-modulation, and other undesirable
characteristics. I can see how these problems could
arise in an emergency setup, but I cannot see why
they are Ieft unnoticed. Some of these stations
must care little about how their signals sound —
they just want a good score! I thought Field Day
had something to do with an exercise for an emer-
gency, not just a lot of operating. —- John . Mc-
Lean, WN?LHG, Phoenix, Ariz.
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TECHS ON 8

¢ Thanks from many, many stations in Michigan
and myself for whatever part you played in pre-
serving 50.1 MHz to 50.250 M Hz phone privileges
for the Technician.-— Dave Bostedor, KS8WKZ,
Jacksor, Mick.

g Fven though I hold an Advanced Class myself, I
think that making the six-meter band available to
the Technician (‘lass years ago greatly aided the
research and practical study of vhf phenomena, and
that any restriction on this band can only hinder
those who stand to contribute so much to the ama-
teur’s knowledge of the higher frequencies. — Ernest
W. Horne, WA1FXU, Everett, Mass.

g Thank you and FCC for the postponement of
six-meter privileges. I am glad the band wasn't
given to the Extra Class as I am sure the activity
would have been next to none.— Kenneth Bir-
mingham, WB2IFC, Burlington, N. J.

LANDLINE AWARD

@ I read in the latest issue of Radio-Electronics
that the Bell Telephone Labs have a new telephone
set for deaf people. Seems that instead of receiving
voice, the signal activates a gadget that lets the
person see the inessage in coded flashes of light. Or,
they may opt to feel the code vibrations on a special
pad. Included is a Morse key for sending . . .

I wonder if someone gets'real proficient sending
and receiving cw over the phone, can he use a bug?
Will the phone company give code proficiency
certificates? Will they have code practice daily?

What next? -— Thomas F. (arten, WAIDJC,
(Gloucester, Mass.

PRIVILEGES WITH KNOWLEDGE

{ To all of you who are totally disgusted with
ARRL over incentive licensing, I urge you to bear
me out. As a Novice, you are entitled to only a very
small portion of the amateur bands. This is because
the Novice just has the very basics. Along with more
knowledge comes more privileges. Finally, at Extra,
all amateur privileges are conveyed to you. From
basics and few privileges, to real knowledge and all
privileges, and intermediate steps in between, with
varying degrees of privileges, is not only the right
thing to do but the natural way that licensing
should be accomplished. -— Fred Roberts, WAI1JV M,
Sharon, i ass.

4] To be a better coin collector, stamp collector or
to be better in any other hobby, tests are not given
to increase vour skills. It is what a person puts into
his hobby in time and energy that increases his skill.
But you must remember it is a hobby for enjoyment
----- - to get away from the pressures of day to day
living. This is why people take up hobbies. Incentive
licensing is a bad policy that the FCC has under-
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taken. The enjoyment of a hobby comes from the
pleasure and relaxation it gives you and once this
enjoyment is lost the hobby becomes work. Instead
of coming home from an 8-hour job, day after day,
year after year, to relax at the rig, this person now
has to get out his books to study for a higher class
license. I admit that incentive licensing is a good
idea but in reality it is destroying ham radio. Don’t
take something away from what the (ieneral Class
license has, but add on to the Advanced and Extra
(’lass license. (Give them more frequencies by ex-
panding the bands.— Bill Bartolucct, WA2HVH,
Albany, N. Y.

[Eprror's NoTe: But stamp-collecting doesn't use a
publicly-owned resource: amateur radio does. The word
‘“hobby '’ doesn’t appear in any government definition of
the amateur service, Additionally, our licenses, like those
of all other radio services, must be issued in ‘‘the public
interest, convenience or necessity."’|

PART II

 FCC has spoken on Part 2 of Docket 15928. (See
page 62, November QS7.) Now I think it would be
in the best interest of all concerned if we accept
their decision and end all the bickering we have
heard on the bands since this began.

I doubt if any of us are 1009, pleased, after all,
this is a complicated issue, but I believe the program
will work I¥B.-— Bill Crafts, K4KJD, Athens,
Alabama.

Q| If higher-class licenses and special privileges are
not worth it, then let's fight for only one class of
license good for life — the Novice Class. Those that
argue against the Extra must be for all persons
having full privileges with only the Novice Class.
Why have such a thing as the General Class? For
the same reasons we have the EKxtra! — A. M. For,
WOMAI, Grecley, Colo.

q In the October issue, K4GZT quotes WAGF
quoting the Commission. Section 97.1, outlining the
Basis and Purpose of the Amateur Radio Service,
is said to *‘ completely resolve the incentive licensing
issue.”

1 have carefully re-read the statement attributed
to W4GF, and also 97.1, and find nothing in either
the statement or in the Section that specifically
endorses incentive licensing; all five principles
justifying the service have been, are, and can in the
future be implemented without it.

Even if a department head, a full-fledged Com-
missioner or, indeed, the entire Commission, ad-
vanced an opinion that incentive licensing was the
only way to justify continued allocation of frequen-
cies to amateur radio (which they have not) the
subject need not and should not end there. If the
amateur fraternity felt otherwise it could and, hope-
fully, would effectively oppose this view.

Commission personnel have often expressed
opinions concerning practices in the overall field of
communications. Some of these opinions have been
constructive, but not all have culminated in regula-
tions. In some instances ineffective or inequitable
rules have been changed. This is as it should be in
our form of government.— Bil MacDonaid,
K4W M, Homosassa, Florida.

@, I believe we need an organization and I would be
happy to join one which had the welfare of the
amateur at heart, but I do not wish to belong to one
which exists for eggheads only. -~ Henry T'. Criss-
man, Jr., \WASCHB, Kittanning, Pa.

December 1969

Q All the renewed discussion about incentive licens-
ing finally prompted me to comment on it. If my
fellow amateurs would stop complaining and start
studying, they would advance themselves and ham
radio in general. I was a Technician Class for twelve
years. My code speed was at best nil. It took me
about six weeks of copying W1AW nightly to get
up to 13 wpm. It took incentive licensing to get me
out of a twelve-year rut and up to an Advanced
(Class ticket. More labor and less oratory is the ticket
to upgrading your ticket! — Robert K. Nelson, Jr.,
K2QPN, Florence, N. J.

€ It is amazing to me that an organization like
the ARRL, which is supposed to work for the benefit
of the amateurs, would press for band restrictions
such as those imposed on November 22nd. Come
the first of the year, don’t bother to inform me of
my membership expiration, as I do not intend to
continue with ARRL.— Geo. E. .Anscombe,
WALEYY, Quincy, Mass.

 Unfortunately, ARRL is in the same boat as
many well-established technical and fraternal organ-
izations as far as declining or static membership is
concerned. Our society is changing, and one of the
manifestations of the new order is a definite tendency
to avoid ‘‘joining.” Any significant decrease in
membership should not be interpreted as due to
the ARRL role in incentive licensing per sc. The few
boneheads that have quit ARRL because of the
program had little or nothing to contribute any-
way. Let ’em go to eleven meters. We don’t need
them. -— . Brian Kelly, W3YIK, Aldan, Pa.

AMATEUR RADIO DYING?

 After 50 years a “‘ham"’ it is painful to me to see
amateur radio dying. It is my belief that QST is
largely responsible because of their obsession with
DX DX DX and high power. The demise of ham
radio started when the pages of QST became full of
linear awmplifiers. If anything will save our hobby
it is vhf and QRP. Except for a group of brain-
washed DXers, DX is dead. If you cannot work
anywhere in the world with a kw., beam, and triple
conversion receiver, you are no operator. So where
is the incentive? You have ridden the DX wave for a
long time since ham radio spanned the Atlantic.
Now 1 think it is time to quit beating the DX theme
to death.— Bart M. Burtschaell, W6BCA, San
Francisco, Ca. [ -

NEW BOOKS

Fell’s Guide to Operating Shortwave Radio,
by Charjes J. Vlahos, WN2ICV; published by
Frederick Fell, Inc., 386 Park Avenue South,
New York, N. Y. 10016. 177 pages, including
Glossary, 514 by 814 inches, cloth board covers.
Price, $4.95.

Here's an enthusiastic, well-written book telling of the
fun and glamor of radio —- listening and transmitting —- for
the rank beginner of any age. Though not really a ‘‘ how-to'’
book, it does have good suggestions on learning the code,
a few questions somewhat like those you would find on a
Novice exam, a section on selecting equipment and an-
tennas, and a once-aover-lightly on how radio works. 1t's a
natural follow-up for those who've just seen the ARRL
movie, ‘“ Ham's Wide World" or visited your hamshack, ~-

WI1UED
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INTERNATIONAL AMATEUR RADIO UNION, THE GLOBAL FEDERATION OF NATIONAL NON-COMMERCIAL AMATEUR
RADIO SOCIETIES FOR THE PROMOTION AND CO-ORDINATION OF TWO-WAY AMATEUR RADIO COMMUNICATION

COOK BI-CENTENARY

Marking the occasion of the 200th anniversary
of the discovery of Australia by Captain Cook
in the year 1770, the Wireless Institute of Austra-
lia is issuing a special award, the Cook Bi-Cen-
tenary award. 1970 is also the 60th anniversary
of the WIA, national association of Australian
radio amateurs since 1910.

Because of the special significance o<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>